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FOREWORD
 
As Administrator of the Agency for International 

Development, it was a great privilege for me to 
host the Second International Conference on Oral 
Rehydration Therapy (ICORT il), held December 
10-13, 1985. This conference was sponsored by AID 
in cooperation with the International Centre for 
Diarrhoeal Disease Research/Bangladesh (ICDDR/ 
B), the United Nations Children's Fund (UNICEF), 
the United Nations Development Programme 
(UNDP), the World Bank, and the World Health Or-
ganization (WHO), 

At the first ICURT uonference two years earlier, 
I called upon the governments of developing 
countries, other international donors, and private 
groups around the world to join the United States 
in an effort to attain near universal availability of 
oral rehydration therapy within ten years. ICORT II 
demonstrated the commitment each of you has 
made toward that goal. The conference high­

lighted the successes you have achieved and 
identified ways to overcome major barriers to im­
plementing programs in the field. 

At ICORT II,we renewed our pledge to make 
oral rehydration therapy universally available. It is 
now up to all of us-health workers, program man­
agers, developing countries, private organiza­
tions, donor countries, and international organi­
zations--to work individually and colleci!vely to 
make ORT universally available and to close the 
gap between ORT availability and effective use. 

Together, through this important health program, 
we ccn improve the quality of life in ihe world. 

MR. M. PETER MCPHERSON 
Administrator 
Agency for International Development 
Washington, D.C., USA 
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In the year since some 1,200 international par-

ticipanis from nearly 100 countries arrived inWash-
ington, D.C., for the Second International Confer-
ence on Oral Rehydration Therapy (ICORT II), all 
of us have had a chance to reflect on the con-
ference and its outcome. 

We believe that ICORT IIaccomplished much. 
We heard from international leaders about eco-
nomic development and health policy directions 
as well as renowned international experts on the 
new developments inoral rehydraf on techr .ology. 
We shared experiences inimplementing programs 
as well as lessons learned from these efforts. We 
discussed issues and strategies for meeting future 
needs. Most importantly, we committed ourselves 
to targets and goals for the next years. These are 
major achievements and ones we should be proud 
of. 

The success of ICORT II could not have been 
achieved without the active participation of many 
people, especially those who-over the course of 
the preceeding year--planned, coordinated, and 
organized the conterence. First, we had strong 
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McPherson. Six international organizations actively 
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interrnational participants, and made presenta-
tions at the conference. Special thanks must go to 
the leaders and staff of the International Centre 
for Diarrhoeal Disease Research/3angladesh, the 
United Nations Children's Fund, the United Nations 

Development Programme the World Bank, and 
the World Health Organization, for it was those 
organizations that made possible the extensive 
participation of so many countries in ICORT II. 
Members of the Technical Advisory Committee­
both as a group and individually-provided val­
uable advice regarding not only the overall design 
of the conference, but also speakers and essential 
international donor and developing country par­
ticipation. 

An important feature of the conference was the 
series of panels on major implementation topics. 
Panel participants spent two days in Washington 
prior to the meeting to discuss these topics and 
the format for presentation. Facilitators and indi­
vidual panel members contributed to these dis­
cussions and then designed formats for their re­
spective sessions. 

Creativity in information exchange was clearly 
evident in the country posters. The quality of these 
posters as well as their number (over 60) isa tribute 
to the dedication and imagination of the country 
diarrheal disease program managers and staff who 
pulled together valuable information and skillfully 
displayed it at the conference. 

AID staff who deserve special recognition are: 
Dr. Ann Van Dusen for her leadership and support 
at many critical moments during the planning; Mrs. 
Anne Tinker for providing guidance and assis­
tance throughout the entire year of planning and 
conducting the conference; D,. Carl Kendall, 
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chairperson of the Technical Advisory Committee;
Mr. Robert Clay for his day-to-day liaison with 
everyone else while serving as the focal point for 
technical review and guidance, organization, do-
nor coordination, information dissemination, and 
the myriad other tasks associated with designing
and carrying out a successul international con-
ference, 

The excellent logistical support was due to the 
hard work of staff at Creative Associates. Special
mention must go to Ms. Linda Ladislaus-Sanei for 
her key role in assuring the success of the confer-
r .ce. Many others were also involved. Special
lianks are due those who gave the key state-of-
the-art presentations; the staffs at USAID Missions, 
UNICEF country offices, WHO regional offices, the 
World Bank, and various project contractors, as 
well as staff and volunteers from the many private 
voluntary organizations that assisted in making ar­
rangements for participants and poster develop-
ment, We appreciate all of your efforts. 

Finally, this acknowledgement would be incom-
plete without giving recognition to ihe millions of 

committed people around the world who are car­
rying out the day-to-day tacks of controlling diar­
rheal disease in each country. These include mil­
lions of government health workers, pharmacists,
administrators, community volunteers, and, most 
importantly, mothers and children. They are the 
foundation for all the work that has been done 
and remains to be done. It is indeed fitting that 
the ICORT IIProceedings should feature on its cover 
the hopes of our effort as seen by a child. If we 
remain committed to this vision, we will surely suc­
ceed in our efforts. 

DR. N.C. BRADY 
Senior Assistant Administrator for Science 

and Technology 
Agency for International Development 
Washington, D.C., USA 

DR. KENNETH BART 
Agency Director for Health 
Agency for International Development 
Washington, D.C., USA 

PROLOGUE
 
Oral rehydration therapy (ORT) isrecognized now, 

as it was in 1983 01 the time of the first International 
Conference on Oral Rehvdration Therapy (ICORT
I), as a powerful, effective intervention to reduce 
the high childhood mortality due to diarrhea. Prior 
to ICORT I,38 countries had initiated national pro-
grams to control diarrheal diseases, yet many
countries with high rates of diarrheal mortality still 
did not have such programs. Thus, ICORT I was 
largely promotional, with a focus on the technical 
aspects of ORT and on its successful applications,
Much has happened in the two-and-one-half years 
between ICORT I and ICORT II. 

By the end of 1985, at the time of ICORT II,104 
developing countries, with an estimated 98 per-
cent of the total world population in need, had 
developed plans for national Diarrheal Disease 
Control Programs. Eighty of these countries had 
overcome the difficulties of moving from planning 
to actual implementation. Other countries still faced 
these initial difficulties, including failure to set prior-
ities appropriately, inability or unwiflingness to al-
locate sufficient financial resources, and inaten-
tion to adequate ministerial-level coordination. Yet, 
most countries had successfully begun to imple-
ment Diarrheal Disease Control Programs and many
had years of experience to share at iCORT II.This 
experience was sufficient to further document the 
importance of ORT for reducing diarrheal mortality 

and for improving the growth of children. This ex­
perience also demonstrated the important role ef­
fecTive ORT programs can have in building the 
commitment to primary health care and in de­
veloping the infrastructure needed to deliver health 
services to the community. Some striking successes 
were described in the plenary presentations, in the 
country poster sessions, and ininformal discussions. 

Experience in implementing programs also 
identified some common shortcomings in areas 
such as logistics, training, supervision, communi­
cations, community participation, integration with 
other health activities, and evaluation. The rec­
ognition of these common problems allowed ICORT 
I to provide a forum for discussing ways to over­
come them. Panel sessions, with international 
panelists and an actively participating audience, 
provided ar invaluable opportunity for the 1,200 
persons from over 100 countries to share their ob­
servations and strategies for corducting programs. 

By the time of ICORT II,approoriate feeding dur­
ing diarrhea was recognized as a critical corn­
ponent of ORT, in addition to adequate fluid and 
electrolyte replacement. Optimal dietary man­
agement was found to be relevant for recovery 
from the acute episode and also for prevention of 
nutritional deterioralion due to the numerous diar­
rheal episodes suffered by developing country 
children. Such dietaiy strategies may be even more 
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critical in populations where children already have 
an inadequate or marginal diet. Presentations in 
the plenary session and in the clinical manage-
ment seminar dealt with the close linkage be-
tween diarrhea ad nutrition and reiterated a con-
sensus that "diarrhea isa nutritional disease, and 
dietary therapy is an important component to 
management." 

The oral rehydration solution itself has had some 
changes in the last several years. Trisodium citrate 
has been substituted for sodium bicarbonate, to 
simplify packaging and improve the product sheif 
life. Other modifications, like the addition of amino 
acids or peptides to glucose or even the use of 
rice or other cereal powders for preparing the so-
lutions, offer the exciting prospects of a sIliution 
that can reduce stool volume, fluid requirements, 
and diarrheal duration. Before the application of 
such solutions in national Diarrheal Disease Control 
Programs, additional studies are needed to de-
termine what type of solutions and what feeding 
during diarrhea will best optimize the replacement 
of fluids and nutrients. 

With renewed hope that ORT could substantially 
reduce childhood mortality related to diarrheal 
dehydration and improve nutritional status of de-
veloping country children, ICORT II participants 
could also turn their attention to future priorities for 
Diarrheal Disease Control Programs. Prolonged and 
inflammatory, non-dehydrating diarrheas con-
tinue to be important causes of mortality and their 
effective management will need to be accom-
plished to achieve optimal reduction of diarrhea­

associated mortality. Furthermore, even with ef­
fective case managemcnt efforts, high rates of 
diarrheal morbidity will continue unril effective pre­
ventive strategies can be implemented, These 
strategies, such as improved domestic hygiene and 
use of new vaccines for enteric diseases, when 
combined with ORT provide even more powerful 
means to reduce the burden of diarrheal diseases 
in developing countries. 

ICORT IIdemonstrated the consensus that exists 
among the international development agencies 
and developing country health professionals that 
diarrheal diseases constitute a serious problem and 
that effective programs to control that problem 
must be implemented now. The commitments pre­
viously made and reaffirmed at ICORT 11by the 
Agency for International Development, the Inter­
national Centre for Diarrhoeal Disease Research! 
Bangladesh, the United Nations Children's Fund, 
the United Nations Development Programme, the 
World Bank, and the World Health Organization 
to assist these efforts will undoubtedly help. How­
ever, the commitment made by health profes­
sionals and governments of developing countries 
is the crucial element and it was this commitment 
above all that was so obvious at ICORT II. 

DR. ROBERT E.BLACK 
Professor and Chairman 
Department of International Health 
Johns Hopkins School of Hygiene and PublicHealth 
Baltimore, Maryland, USA 
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WELCOMING ADDRESS
 
MR. M. PETER MCPHERSON 
Administrator 
Agency for International Development [AID) 
Washington, D.C., USA 

I am pleased to officially open the Second In-
ternational Conference on Oral Rehydration Ther-
apy or ICORT II.Let me welcome you to the U.S. 
Capital and to a week of productive talks and 
discussions. 

This conference istruly a major international event, 
Close to twelve hundred people representing nearly 
one hundred countries are here tonight. We are 
gathered to learn more about ways to save an 
estimated five million children who die every year 
from diarrhea. Over the last few years we ho' e 
seen growing interest in this problem. We have 
seen increased appreciation of the effective treat-
ment that can save millions of these lives--oral 
rehydration therapy (ORT). 

It was just two-and-one-half years ago that the 
first ICORT was held. My participation in that con-

ference and subsequent discussions with scientists 
and leaders from around the world have strength­
ened my conviction that we can and should in­
crease our support for ORT. 

This technology can be administered in hospi­
tals, clinics, communities, and in homes. It is safe, 
effective, and inexpensive. Most importantly, it can 
save millions of lives. 

At ICORT I, I read a statement to the govern­
ments and peoples of the world. I would like to 
repeat and reflect on that statement again today. 
In 1983 I called upon governments in developing 
countries, donors, and private groups around the 
world to increase their efforts to save children's lives 
through this therapy. We wish all to feel our sense 
of urgency, our sense that we can save millions of 
children. 

My statement continued: "To that end, we ask 
the world community, and we pledge cilr efforts, 
to make substantial progress to having this therapy 
widely available within five years. We challenge 
each developing country government to deter-
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mine specific goals for ORT use in their land. World-
wide doubling of the use of ORT each year for the 
next five years isa reasonable goal.... Further, we 
ask the world community, and we pledge our-
selves to the effort, to affain near universal avail-
ability of the therapy within ten years. These are 
practical goa!s-goals that must be achieved,"

These were the goals we laid out in June 1983. 
I know that you are as pleased as I am that sig-
nificant progress has been made worldwide over
the past years, 

ORT isnow widely recognized as appropriate 
and desirable at all levels of the health system. 


* 	 Many countries have developed policies and 
plans to address the diarrhea problem, 

" 	Mothers are now regarded as key to the treat-
ment of diarrhea. 

" There is agreement that integrated cam-
munication channels, such as face-to-face,
print, and radio and television, ore necessary 
to promote ORT messages. 

Within AID, financial support for ORT has been 
considerably increased since the 1983 confer-
ence. With strong Congressional support, our com-
mitment for ORT exceeded $45 million in fiscal year
1985. That isalmost triple our funding of 1983. This
funding has made it possible for AID to assist over 
50 countries in the development of their ORT 
programs, 

I said in my Closing Remarks ct ICORT I that AID 
was prepared to undertake five specific tasks in 
the effort to make ORT widely available. These 
were: 

1. 	 To continue our long standing support of re-
search on diarrhea. 

2. To include ORT to the maximum extent pos-
sible through our primary health care pro-
grams worldwide. 

3. To report on the findings of ICORT Iand to 
urge our representatives abroad to seek new 


opportunities to strengthen ORT efforts. 


4. To launch the Primary Health Care Technol-
ogles Project (PRITECH) to assist in the de-
velopment of new worldwide programs. 

5. To develop a collaborative program with thePeace Corps to promote ORT at the com-
munity level. 


Not only has AID fulfilled these pledges, but we 
are actively pursuing many new avenues in order 
to further expand the availability and use of ORT. 
Let me highlight a few of these areas for you. 

AID believes that each counlry needs a sound 
and feasible national strategy to control diarrheal 
diseases. Through the AID-funded PRITECH project, 
we have assisted over 27 countries in developing
these critical plans. We have also provided es­
sential technical assistance to governments and 
private organizations for their implementation. We 
have coordinated this work closely with other do­
nor agencies, many of whose representatives are 
seated here on the podium tonight.

We have continued and expanded our inno­
vative activities in ORT communication and socialmarketing. We regard this as a top priority for thefuture. The AID-supported Communication for Child 
Survival or HEALTHCOM project, launched on the 
heels of our successful project for Mass Media and 
Health Practices, will expand our understanding in
this area to new countries and new types of en­
vironments,

Innovative radio and television programs are 
combined inthis project with graphic approaches
to spread the message of ORT. In this way, large
populations may be reached effectively at very 
low cost, Evaluations from Stanford University show 
that in one project area in Honduras, diarrhea­
related deaths inchildren under five dropped from 
40 percent to 24 percent during the first two-year
period. 

In The Gambia, West Africa, less than 1percent
of mothers had correct knowledge of how to pre­
pare a sugar/salt solution. After the two-year proj­
ect, more than 70 percent of mothers knew howto mix the sugar/salt solution correctly,

AID believes that, where feasible, production of
 
oral rehydration salts (ORS) should be carried out
 
in the developing countries. One of the accom­
plishments in the ORT field these past few years
has been just such a shift of ORS production from 
developed to developing country. In fact, in 1985,for the first time, developing countries will become 
the world's largest supplier of ORS. To support this
trend, AID has launched a new project, calledSUPPORT or Supply, Production and Promotion ofORT. Itwill provide loans and technical assistance 

for domestic private sector companies so they canproduce ORS locally. We also use niarketing ex­
pertise to assist in pricing, advertising, and im­
proving the distribution system, During this past year
alone, the U.S. government provided over 7 million 
ORS packets for use in developinq countries.AID isproud to have been a major supporter ofbasic and applied research inthe field of diarrhea. 

Through the Primary Health Care Operations Re­search Project (PRICOR) we support numerous re­
search activities into the actual operation of ORT 
programs. We have supported the International 
Centre for Diarrhoeal Disease Research in Bang­
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ladesh since its inception We also contribute di.. 
rectly to many research projects that are funded 
through the World Health Organization (WHO) and 
various American universities. To complement these 
efforts, we have launched the Applied Diarrheal 
Disease Research Project (ADDR), which supports 
collaborative biomedical and behavioral diar-
rheal disease research in developing country 
institutions, 

Over this period we have broadened our re-
seurch attention to the critical question of "What 
after rehydration?" A new AID project, Dietary 
Management of Diarrhea, will examine the im-
portant questions of nutrition during and after diar-
rhea. It should provide critical data and field ex-
perience for all programs. 

As a former Peace Corps Volunteer, I have per- 
sonally experienced the value of community-level 
programs. I am very pleased that AID and the 
Peace Corps have developed three new projects 
to 	support volunteer activities in ORT. These pro-
jects provide training materials, workshops and 
conferences, technical assistance, and even small 
grants to assist volunteer:, so they can develop ORT 
activities in their host country. 

Also, as suggested at ICORT I, we have helped 
organize regional wcrkshops in Africa and Asia. 
These workshops gave national leaders an op-
portunity to share experiences with each other in 
small group settings and helped stimulate further 
interest in ORT, We will be supporting similar work-
shops in the Near East in 1986. 

Information about ORT is now reaching more 
countries and people than ever before. We are
plecsed to join UNICEF and WHO in the support 
of the newsletter, Dialogue on Diarrhoea. With AID 
support, the newsletter has increased circulation 
to 100,000 readers. That's a 500 percent increase 
in one year. This publication now has one of the 
largest circulations of newsletters in the world. We 
have also supported numerous tapes, films, and 
other publications so the ORT message can be 
widely disseminated. 

In 1985, AID launched the Child Survival Action 
Program. This effort has greatly increased the re-
sources available to our projects. It has also ex­
panded the role that private volunteer agencies
will play in OPT.willpla in RT.cies 

In a few minutes, you will be hearing from our 
keynote speaker, Dr. Mamdouh Gabr, about the 
remarkable success of the OR[ project in Egypt. 
This project isone of the most comprehensive of 
those supported by AID and has provided us with 
many important lessons. We all look forward to 
hearing more about this exciting program and its 
excellent outcomes. ! commend Dr. Gabr for his 
early support and valuable work that helped make 

this joint Egypt/AID effort so successful. 
These are a few of AID's activities and accom­

plishments in the field of ORT. I'm sure the other 
cooperating agency representatives on this po­
dium and many of you in our audience have sim­
ilar stories to fell. 

The facts are clear-governments, donors, pri­
vate groups, and the people of the world have 
felt the sense of urgency at ICORT I ... the sense 
that we can save millions of children. However, we 
are still far from total success. There continue to 
be many children who die because they do not 
have access to this technology or who do not re­
ceive proper ORT treatment. 

Although global usage rates have risen over the 
past several years, they remain below 4 percent 
and worldwide access rates are estimated at 
roughly 33 percent. We pledge our continued sup­
port of efforts to make OPT universal in the next 
ten years. As with any development program, we 
face many barriers and constraints in achieving 
our goals. 

As we prepare to spend the next three days 
discussing ways to overcome implementation 
problems in ORT programs, Iwould like you to keep 
several critical questions in mind. 

e How do we get beyond the current low world­
wde et o Te ctl use? 

* 	 What is the best means to get this simple, 
effective technology into the homes of those 
who need it most? 
When OPT isaccessible, how do we ensure 

e 	 How do we draw on the potential and talents 
of the private sector to complement those in 
the public domain? 

* 	 How do we integrate OPT efforts with related 
primary health care activities such as sani­
tatan and nutrition? 

e 	 How do we institutionalize these efforts so that 
successes will be long lasting rather than short 
term? 

c 	 he donor agen-How can governments and 
represented here best work together toachieve these goals? 

These are all difficult questions. But they must be 
addressed and their answers tested against our 
real world experiences. The goal of universal ORT 
coverage presents a complexity of problems that 
must be met with realistic and practical solutions. 

I'm pleased to see some special friends of ours 
here today. They are the fourth, fifth, and sixth grade 
students at the Glencarlyn Elementary School in 
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Arlington, Virginia. Glencarlyn School has been
"adopted" by AID as part of the Administration's 
"Adopt ASchool" program. These youngsters have 
been learning about oral rehydration therapy from 
AID scientists and health officers who have visited 
their school. Following their briefing, the students 
prepared posters about ORT. Their work isbeing 
displayed around the conference center. I'd like 
to have the students stand up for a moment so we 
can all see who you are. 

During this conference, AID will be assessing our 
strategy to promote ORT over the next five years 
and we stand willing and able to help provide 

leadership in this effcr. 
We in this room are very much aware of the 

major work that remains to be done. This i, a key 
reason why AID and the other five cooperating
agencies agreed to convene this meeting. Though 
each country must develop its own strategy and 
solutions for its individual problems, we recognize 
that an international forum isneeded-needed for 
ORT implemenlers to share their experiences and 
discuss ways to overcome the major barriers to 
implementing programs in this field. 

I wish you the best of luck for a productive and 
successful conference. 

OPENING ADDRESS
 
DR. HALFDAN MAHLER 
Director-General 
World Health Organization (WHO) 
Geneva, Switzerland 

It is an honor and privilege for me to again be 
invited to participate in an international confer-
ence that isconcerned with one of the most im-
portant public health problems facing the devel-
oping world today. There can be no doubt in any 
of our minds that the diarrheal diseases are one 
of the main killers of the cherished infants and young 
children in the developing countries. They are also 
a major contributor to malnutrition and have an 
undeniably negative effect on the quality of life 
of both the young and their parents, who must 
provide their care and are also so often tnemselves 
afflicted that they cannot reach their economic 
and intellectual potential. Since you last met some 
two-and-one-half years ago, we I ave seen, es-
pecially on the Africun continent, the devastating, 
catastropic, and ,'(nergistic effect that diarrhea 
and malnutrition can inflict on those who do not 
have the bare necessities of life. 

Last time we met I dwelt at some length on the 
proper place of oral rehydration therapy in any 
scheme for diarrheal di3ease control through the 
pursuit of a broader strategy for health develop-
ment that forms part of socioeconomic develop-
ment. Such a global strategy to achieve "Health 
for All" has recently been reaffirmed by the Mem- 
ber States o the World Health Organization. Again 
they have strongly advocated that control of diar-
rheal diseases--or for that matter almost all health 
problems--requires a combination of social ac-
tion and infrastructural development starting with 
primary health care and use of appropriate and 
affordable technologies. It also requires multisec-

toral action and more specifically the combined 
action of the health sector with those sectors in­
volved in education, rural or urban development, 
and water resource development. 

Icontinue to see no other way to approach health 
development, especially during these difficult 
economic times and in an era when more money 
is spent by many countries in one day on arms 
than in a full year on health. When our dollars are 
marginal, we must focus our energies on those 
actions that will help relieve the suffering of the 
vast majority of persons living in developing coun­
tries who know so well poverty and disease-both 
old and new--and as a result olten produce more 
children to provide them with economic security, 
only to find themselves poorer than before. Irepeat 
here my conviction that the developing countries 
can break out of this poverty equilibrium through 
improvements in health of their people, at a cost 
they can afford, if they receive appropriate and 
enlightened support from the international com­
munity. By this I mean support that allows the de­
veloping countries themselves to strengthen their 
own economies and guarantee their own social 
development. 

The topic of this conference ishighly relevant to 
the implementation of this global strategy. As more 
and more countries are gaining experience inoral 
rehydration therapy, its potential contribution to 
overall primary health care has become appar­
ent. Nothing can be of greater concern to a mother 
than her child who isill with diarrhea and vomiting, 
refuses to eat, has lost weight, and is not able to 
smile or play. When she uses oral therapy as she 
has been taught by a health worker, and within a 
mere four to six hours sees her child return to much 
of his or her normal self, she gains confidence in 
the health system. This curative action opens the 
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way for the mother -o be convinced of other im-
porant measures for diarrheal disease control-
about the importance of continued breastfeeding, 
preparation of hygienic, locally available wean-
ing foods, using clean water and latrines, washing 
her I-ands, and bringing her infant for immuniza-
tions, especially against measles. Itmakes her more 
receptive to guidance on the action she needs to 
take for her child with a respiratory infection or high 
fever from malaria and gives her confidence that 
her child will survive. And it convinces her that she 
can take action to stop herself from having more. 

This curative action also gives mothers and other 
family members confidence in theirability to care 
for themselves. One of the unique qualities of oral 
rehydration therapy as an intervention isthat itcan 
be initiated at home by families. It isalso families 
themselves who must recognize when their child 
needs oral rehydration salts or other care from 
community health workers. Can you think of any 
better way to mobilize communities to participate 
in their care, or to inspire new confidence in a 
population that has been disillusioned by the in-
ability of its health care system to successfully over-
come the illness and death to which it has become 
unfortunately so accustomed? 

This curative action also links the treatment of 
disease and the need for good nutrition. As chil-
dren who are malnourished are more s Asceptible 
to death from diarrhea and other illness, it is critica! 
to identify ways to prevent such malnutrition from 
occurring. While scarcity of food is a major con-
tributor to malnutrition in sorne areas, especially 
during drought and famine, an important cause 
of malnutrition in many countries isthe withholding 
of food from children with diarrhea by family mem-
bers, often upon the advice of health workers. Oral 
rehydration therapy in the total sense must not only 
be the giving of rehydration fluids to prevent or 
correct dehydration but also---and equally- -the 
administration of locally available, easily diges-
tible foods in quantities greater than normal during 
and especially immediately after the diarrheal 
episode. 

The successful implementation of diarrheal dis-
ease control programs isthe challenge that many 
of you in this room are facing. And a difficult chal-
lenge it is in the face of reduced health budgets, 
new diseases, natural disasters, and armed con-
flict,.Under these types ol 2ircmstances, it is clear 
that ihe mere distribution of oral iehydration salts 

r
or catchy advertisements on the radio will be i­
sufficient to ensure program success. Oral rehy-
dration therapy can significantly reduce diarrhea 
mortality, improve nutritional status, ar-d dramat-
ically reduce the costs to the health system for 
treating diarrhea, but only if it is used correctly. 

And such use requires sound program planning, 
careful attention to program management, due 
emphasis on monitoring and supervision, and 
practical evaluation. There are no "magic bullets" 
or short cuts. Successful delivery of oral rehdration 
therapy requires implementation of training, su­
pervisory, logistical, and educational activities in 
a manner that will ensure its long-term benefit for 
the population. 

Proper use of ORT and application of other diar­
rheal control .irategies also require sound oper­
ational research. By this I mean research that is 
undertaken in countries by national institutes and 
scientists in collaboration with those responsible for 
implementation of health services activifies. Those 
of us in the international community who are sup­
porting such rescarch must accelerate efforts to 
strengthen the capabilities of national institutes so 
they can undertake the necessary studies. There 
isalso the need for more fur,,Jamental research to 
develop more effective rehydration solutions thai 
can cut down on diarrheal losses and to identify 
those nutrients that are best absorbed during and 
after diarrhea. 

We must also pursue intervention-oriented re­
search to examine the impact of other health in­
terventions-such as vitamin A distribution-on 
diarrheal mortality and morbidity, and pursue in­
novative ways to prevent shigellosis, a disease that 
iscontinuing to spread in its intensity and virulence. 
Hopefully, our biotechnologists will develop a vac­
cine to prevent this disease as well as rotavirus 
diarrhea, and improved vaccines against cholera 
and typhoid fever, though let us remember that 
their use can only be ensured through develop­
ment of cdequate health infrastructure and logis­
tical systems. Please note that the research I am 
advocating is research that is highly relevant to 
the needs of countries and will provide tools that 
can be delivered through the primary health care 
approach. 

Your diligent efforts to implement national diar­
rheal disease control programs arepaying off. After 
only a mere five years, more than one-third oi the 
young children in developing countries worldwide 
already have access to oral rehydration salts. Use 
of these salts may have saved at least 200,000 
lives this year. In40 of your countries you have had 
the courage to undertake program erIlucaticn. fo 
identify not only your successes, out also your con­
straints and failures. Many of these reviews have 
shown how overall primary health care systems 
can be strengthened. These types of analytical, 
systematic, and critical efforts undertaken by 
countries themselves with their own resources are 
important milestones for achieving diarrheal dis­
ease control. 
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Recently, as a response to impatience with 
progress in the development of primary health care 
and searching for a means to mobilize political 
commitment and public action for health, cam-
paign-style approaches have been used in some 
countries to accelerate a specific health interven-
tion. Well, as far as WHO isconcerned, its job isto 
wofk with countries so that lhey can obtain the 
information they need to determine which inter-
ventions and which strategies are most appropri-
ate. Iwould add that the history of all international 
developmental efforts over the post three dec-
ades has shown that these too should support na-
tional efforts and on no account supplant them. 

In different countries this package of aporopri-
ate interventions will vary--it may or moy not focus 
primarily on immunization, malaria control, schis-

tosomiasis control, water and sanitation, essential 
drugs, child spacing, or diarrheal disease control. 
The decision to focus on only one of these, at the 
expense of other high priorities, isa national de­
cision; WHO's role has been to provide objective 
informution on the advantages and disadvan­
tages of that approach in the light of experience. 

For example, there are countries in Africa, Asia, 
and Latin America where diarrheal control activ­
ities have had to be delayed in crder for staff to 
carry out immunization campaigns, when it has by 
no means been clear that this was the best choice. 

Once such a choice ismade, however, WHO's 
role also involves helping countries assess the ul­
timate impact and the cost of such a single-focus, 
short-duration approach as compared with the 
primary health care approach. Where campaign 

(Left
to right): Dr. Marndouh Gabr, Cairo University; Dr. Haltdon Mahler,WHO; Dr.Roger Eeckels, ICDDR B.Photo by PatLanza Fkelo 
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approaches strengthen the health infrastructure, 
contribute to sustained improvements in cover-
age, and provide a basis for other primary health 
care interventions, they are promising. Without ad-
equate medium- and long-term planning, how-
ever, such "Crusades" may weaken the infrastruc-
ture, raise expectations but not long-term coverage, 
and detract from other priority interventions and 
primary health core itself. That, I am afraid, is the 
stark reality of the weakness of health infrastruc-
tures in so many developing countries, and it isour 
duty to help strengthen them and in no way to 
contribute to weakening them further. 

Please do not misunderstand me. 1use immu-
nization only as an example. I ar the last person 
to want to delay the attainment of the goal of 
immunizing all the world's children by 1990. After 
all, that was a decision of the World Health As-
sembly. But it hab to be achieved as part of na-
tional primary health care schemes so that there 
will be a permanent, strong health infrastructure in 
place to carry on immunization beyond 1990 and 
for as long as the epidemiological situation de-
mands- -possibly forever. My remarks apply to any 
other component of primary health care, including 
diarrheal disease control. Particular emphasis to 
any one program is acceptable if it really does 
act as an entry point to primary health care in 
general; it is not acceptable if it acls as an exit 
point from primary health care. Building blocks-.-
yes! Stumbling blocks no! 

Iam impatient too. Ithink we are all impatient---
to see the health of the world improve as much 
and as quickly as possible. As I said o the World 
Health Assembly two-and-one-half years ago, I am 

all for positive impatience ihat leads to better and 
speedier action along lines agreed to collec-ively 
in the Health Assembly; but I am all against neg­
ative impatience if it imposes fragmented action 
from above. As the famous American footbali 
coach Vince Lombardi said, "Be quick, but don't 
hurry." The results I cited earlier show clearly that 
oral rehydration therapy is taking hold, using the 
primary health care approach. Highly publicized 
short-term campaigns have a role in this only where 
they contribute to the maintenance or creation of 
a long-term sustainable program. The strategies 
involved in short-term political mobilization often 
have little to do with the long-term health and well­
being of th? population 

I am wel, nware of the enormous commitment 
that the international community ismaking todiar­
rheal disease control---including bilateral agen­
cies like the United States Agency for International 
Development, multinational agencies such as the 
United Nations Children's Fund, the United Nations 
Development Programme, the World Health Or­
ganization, and the World Bank, many non-gov­
ernmental organizations such as the League of 
Red Cross and Red Crescent Societies, and re­
search institutes like the Ir,;ernational Centre for 
Diarrhoeal Disease Research in Bangladesh. My 
appeal isthat all these bodies approach diarrheal 
disease conlrol and oral rehydration therapy col­
lectively and as agreed at Alma Ata and reaf­
firmed in Geneva last year--through primary health 
care. These bodies must use their resources to al­
low countries to move forward themselves by im­
plementing orograms that will contribute to better 
health and overall development. 

KEYNOTE STATE OF THE ISSUES ADDRESS
 
DR. MAMDOUH GABR 
Professor of Pediatrics 

Cairo University, Egypt 


INTRODUCTION 

Since most of us mel two-and-one-half years ago 
at ICORT 1,the use of oral rehyration thetapy (ORT) 
has expanded throughout the world to more than 
95 developing countries, with more than a four 
fold increase in the production of oral rehydration 
packets, which should exceed 250 million by the 
end of 1985 (1,2). Well-conducted surveys from 
several countries have shown that, by the end of 

1983. 3 to 45 percent of diarrheal episodes were 
actually treated with oral rehydration salts (ORS), 
with an average of 4 percent (1). WHO's conser­

vative estimate foi the end of 1985 gives a minimal 
ORS use figure of 8 percent (2), 

Reliable data on the impact of ORT on diarrhea 
mortality are now available from several countries 
(3a-k) both on the effect on infant and preschool 
child mortality, as well as on diarrhea-specific mar­
lalily, diarrhea hospital admissions, and deaths. 
(See Fables 1and 2.) These promising data give 
us hope for the original WHO assumption that ORT 
can prevent 67 percent of deaths due to diarrhea 
(4). 

the interaction between diarrhea and malnu­
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TABLEI 
IMPACT OF ORAL REHYDRATION ON CHILD MORTALITY, TOTAL OR DIARRHEA-SPECIFIC, IN 
SEVERAL COUNTRIES 

CHILD MORTALITY' 
AGES AGES AGES 

REF. COUNTRY MORTALITY' ORT ERA 0-1 0-2 0-5 

Egypt: 

3a Alexandria" T Pre-ORT (2477) 

3b 

3c 

Rural" 

Honduras" 

DS 

DS 

Post-ORT 
Pre-ORT 
Post-ORT 
Pre-ORT 

(1397) 

(47) (62) 

15.0 0/00 
7.6 0/00 
(82) 

Post-ORT (24) (33) (42) 
3d Gaza DS Gastroenteritis-associated fatalities below 3 years reduced by 

35.6 percent in1980 and by 53.2 percent in 1981 compared to 
1977; ORT introduced in1979. 

3e Philippines DS Pre-ORT ...- 2.1% 
Post-ORT .- - 1.3% 

3f Colombia DS Pre-ORT 14.9% - 5.6% 
Post-ORT 6.3% - 2.0% 

3g Papua New Guinea DS Pre-ORT 5.0% - 3.3% 
Post-ORT 3.9% - 1.3% 

3h Tonga T Pre-ORT -- - (28) 
Post-ORT - - (1) 

'Number of deaths inparentheses; other figures are rates.
 
'T Total Deaths; DS Diarrhea-Specific Deaths.
 
'All registered deaths during diarrhea season, May-August, when 65 to 75 percent of deaths are due to diarrhea. Pre-ORT
 

figures are for 1982. The program commenced in1983. Post-ORT figures are for 1985. 
"Deaths per 1000 children per 6 months, diarrhea-specific. 
',Study looked at records in three counties of Honduras for child mortality figures, ages 0-5 years. Data classified in three ways:

those deaths having nothing to do with diarrhea; those deaths directly resulting from diarrhea; and those deaths where diarrhea 
was involved in any way. Of the 370 cases registered, 206 deaths occurred in the two years before ORT intervention and 172 
in the two years after 01T intervention (intervention commenced inMarch, 1981). Figures presented are those diarrhea-specific 
and diarrhea-related deaths. 

TABLE 2 
IMPACT OF ORAL REHYDRATION ON DIARRHEAL DISEASE INHOSPITAL 

DIARRHEA ADMISSIONS CASE FATALITY 
REF. COUNTRY ORT ERA NUMBERS RATE PERCENT RATE PERCENT 
3i I laiti Pre-ORT 5131 14.1 

Post-ORT 2758 

3j Nigeria 	 Pre-ORT 17.0 
Post-ORT 3.0 

3k 	 WHO Study Pre-ORT 16.8 0.8 
(14 hospitals) Post-ORT 5.3 0.2 

3d Gaza 	 Compared to 1977, diarrheal-related hospital admissions 
reduced by 353 percent in1980 and 42 percent in 1981; 
hospital deaths Trorti diarrhea reduced by 34.4 percent in 1980 
and 37.5 percent in 1981. 

1.9 
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trition is well-established. With the known conse-
quences of malnutrition on physical, mental, and 
emotional development (6), a much larger, un­
quantifiable number of children have been spared 
further threat to their lives, as well as the insult of 
a life-long handicap through oral rehydration ther-
apy. Never in the history of medicine has so much 
been done for so many with so simple a technol­ogy and so ittle expenditure. 


ogyrewe howlittee fedife. wOral
A re we , how ever, sa tisfied ? Ifwe w ere ,w e wouldnot have gathered here today. Many more million 
dethsve ahred had p fodiMar re can 

ifhwd hcaully perfec dadrrecty i-
averted ifwe carefully perfect and correctly im-
plement and expand our program for oral rehy-
dration. I shall attempt in the next few minutes to 
identify some of the problems related to these is-
sues and suggest possible approaches and ac-
tions to overcome them. 
straints related to them, as well as the required 

approaches, are listed in Table 3. Because of the 

shortage of time, I will not refer to every detail in
this table but will select only some of these issues 

for discussion, drawing mainly from the Egyptian 

experience, a well as the various WHO and 

UNICEF repo Is. 


COORDINATION AT COUNTRY LEVEL 

ORT is one of ihe rare areas where donor or­

ganizations, international, bilateral, governmen­
tal, and non-governmental bodies are attempting 
to cooperate with one another. They help third 
world countries to develop diarrheal disease con­
trol plans of action, offer financial support and 
technical assistance, and participate in training 
programs and research activities. Interest may vary 
at the central level, but coordination at the local 
level isa must. Conflict between the bureaucracies 
of different foreign and local organizations might 
impede rapid program implementation espe-
cially if donor agencies deal with different de-
partments or even Ministries in the same country. 
Even worse, there might be a variety of different 
messages being transmitted to the public by dif-
ferent agencies in the same country (7). 

One of the main reasons for the success of the 
Egyptian experience was the establishment of one 
supreme committee for the project where all diar-
rhea control inputs from different sources are di 
rected, one implementation policy is adopted, and 
a single program executed. Because of unfore-
seen logistic difficulties, contingency plans should 
always be available to avoid bureaucratic delays, 

INTEGRATION IN THE PRIMARY HEALTH CARE 
SYSTEM 

The integration of ORT programs into primary 
health care services isnecessary not only to save 
funds but to coordinate all activities related to diar­
rhea control. During the initial phase, however, the 
program should be allowed autonomy. 

rehydration is a new and different ap­p o c h t s o t u s c a s c a d m r o ty p eproach that shortcuts classic and more costly pre­
ventive measures. It deals with the most important 
cause of morbidity and mortality in developing
countries. To be effective, itneeds to move quicklywith independence and flexibility that allows it to 
work freely with all governmental as well as private 
organizations. 

In Eygpt, the Under Secretary of the Ministry of 
Health for Primary Health Care heads the steering 

committee of the program inwhich all senior mem­bers of his department participate. Though semi­independent, the program isusing and providing 
inindent,the progra c ng and
training for all theprimary health care network and

its personnel, and is so phased as to ultimatelymerge completely in that activity. 
nthis matter, we should not follow slogans blind­

folded. There are countries where the primary health 

care system will not develop before ten, twenty 
years, or even more, We cannot wait. If a simple 
program for oral rehydration can be accom­
plished inthese countries inthe next few years, we 
must go ahead and save the children. When an 

ORT program iscarried out successfully, it can act as the foundation upon which the rest of the pri­

mary health care components can be built. 

TAILORING ORT PROGRAMS 

Although the prevalence, etiology, and effects 
of diarrhea differ little from one developing country 
to another, socioeconomic, cultural, and ethno­
graphic conditions differ tremendous!y, necessi­
tating a different plan of action not only for each 
country but sometimes for each region. In Egypt, 
where health services are available within a dis­
tance of five kilometers and where more than 80 
to 98 percent of families watch television or listen 
to the radio, the implementation plan isunlikely to 
resemble that adopted in other countries where 
such services are scarce. 

Cultures and attitudes must be taken into con­
sideration. One of the reasons for the eariy failure 
of ORT in the Menoufia province in Egypt in the 
late 1970s was the linkage between the distribution 
of ORS packets and contraceptive devices-the 
rumor quickly circulated that ORS would sterilize 
children (8, 9). 

11 



TABLE 3 

OBSTACLES TO IMPLEMENTATION OF SUCCESSFUL ORT AND SUGGESTED REMEDIES 

MAIN CONSTRAINTS 

LACK OF POLITICAL COMMITMENT 
" Lack of awareness of: 

* problem 
* consequences 
* correct approach
 

" Lack of concern 


SCARCITY OF ECONOMIC RESOURCES 
" Inadequate resources 

" Inefficient utilization 

" Wrong distribution of funds 


ORGANIZATIONAL PROBLEMS 
" Vertical selective approach 
" 	Nationwide expansion of pilot project 

* 	Lack of coorfirvition of difterent disciplines 

MANAGERIAL PROBLEMS 
* 	 Personnel 
* 	 Logistics and bureaucracy 

" 	Inefficient procurement and distribution system 

PROBLEMS OF DISSEMINATION OF INFORMATION 
" Target group unidentified 
" ConTent. format arid timing of message unsuitable 

• Service cannot cope with demard created by information 
campaign 

" Funds not available for cotFnuity 

PROBLEMS RELATED TO COMMUNITY PARTICIPATION 
* lack of awareness 
" Passivity 
* 	Ditficulty in 0R6 preparalion 

" Poor hygenic condilions 
" Poor use of health sources 

PROBLEMS RELATED TO HEALTH PERSONNEL 
* 	Basic education defective 

" Lack ot conviction of efficacy 
" Lack of inulivcitiri 
" 	Antidiarrtheal drug abuse 

REQUIRED APPROACH 

o Information dissemination role of UN agencies 
* 	Show models of success (projects) 

a 	 Create public demand 
a 	 Demonstrate cost-effectiveness 

* 	Additional funds (consumer share---donors) 
* 	 Efficient use of funds 
* 	Shift priorities 

9 	 Autonomous organization within PHC system 
* 	Involve key heallh personnel from allregions in project 
o Phased expansion 
e One adrninislralive body for all diarrheal disease control 

activities 

o Training and motivation 
o Proper logistic planning 
o Contingency plans 
e Encourage local production 
e Use private sector 
e Use village depot holders 
e Develop feedback system 
* 	Create community demand 

a 	 Identify target 
9 Suit local culture 
* 	Involve health profession 
o 	 Clear, simple, uniform message 
* 	Ensure availability before launching campaign 

* 	Government commitment 

e Informatior, dissemination
 
e Social marketing (motivation and involvement)
 
* 	Suitable package size, shelf life, ease of opening, 

available containers 
* 	 Information dissemination 

Health education 
e Availability at local pharmacy and depot holders 

e 	 Revise health schools' curricula 
* Inservice training 
e Participate indemonstration 
o Involve physician incampaign 
0 Scientific proof 

" 	Exaggerate minor problems e Involve in rejerch
* 	Conflict of interest * [)emonstrte offtichveness 

9 Involve pharrmiacists 
9 Reasonable proil 
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SOCIAL MARKETING 

Reducing diarrheal mortality is a social goal 
welcomed by all families. Creating a demand by 
these families for ORT isa major factor in assuring 
the success of such a program. Public demand 
will commit policymakers, will ensure availability 
at the local level, will stimulate local health workers 
and ensure their cooperation. Modern marketing 
techniques were used in Egypt to achieve this. The 
promotion campaign focused on the family, par-
ticularly the mother. Proper attention was paid to 
the size, logo, color, and ease oi opening the ORS 
packet. A suitably sized container was widely dis-
tributed at a cheap price. The mass med'a cam­
paign, which reached almost all the population, 
was phased gradually to ensure that the mother 
was made aware cf ORS and properly instructed 
inits use and that the product was widely available 
before being publicized. 

The results were very gratifying. Mothers quickly 
became aware of and used ORS (10). (See Table 
4.) Heaps of ORS packets that had previously been 
stored for months in central health stores and were 
pushed to the periphery were rapidly used by the 
demanding public. Local production of ORS 
jumped from 3 million liters in 1983 to 15 million in 
1985 (5). 

It is true that ihe mass media campaigns were 
costly and a large proportion of AID funds were 
correctly and efficiently used for this purpose. Two 
remarks, however, are necessary. 

1. 	 Once ORS is widely used and found to be 
effective, further promotion will be minimal. 
The success of the treatment will ensure that 
public demiand continues, as with any suc-cessful medication. 

2. 	 It is a pity that so much should be paid to 
mass media that, in most developing coun-
tries, are government run. A social, benevo-
lent campaign of this type should not be 
charged for by governmental mass media 
agencies that are frequently engaged free-
of-charge in politically oriented and often 
provocative campaigns, 

TABLE 4 

To ensure community participation, Egyptian
mothers were encouraged to observe the admin­

istration of oral rehydration to their children in re­
hydration units and were given a reasonable sup­
ply of ORS to continue treatment at home. ORS is 
also widely available at cost price in all phar­
macies-private and governmental-that are 
widely distributed throughout Egypt. A system was 
devised in certain areas of Upper Egypt, where 
pharmacies are scarce, whereby village leaders 
act as depo! holders for ORS. 

ORT AND THE HEALTH PROFESSION 

Health personnel should be involved from the 
beginning in all ORT program activities. Since the 
introduction of ORT in teaching curricula at med­
ical and paramedical schools has occurred only 
recently, ifat all, most health personnel, especially 
physicians and pediatricians, need tc be con­
vinced of the scientific value of ORT. 

Traditionally, doctors and pharmacists prescribe 
antibiotics and advise starvation to treat diarrhea. 
They should be involved in research indicating the 
uselessness and possible harm of antiibiotics for 
most pathogens associated with water diarrhea. 
Ina recent study in Alexandria, Egypt, 94 percent 
of shigello strains and 98 percent of enterotoxi­
genic Escherichia coli were found to be resistant 
to commonly used antibiotics r11). The recovery 
rate was faster in those children receiving ORS 
alone than in those receiving antibiotics (12). In 
another studv by the same group, antimotility drugs 
were not found to influence i e disease's course 
or alter ORS needs (13).Seminars and workshops to discuss these and 

related scientific aspects of oral rehydration are 
necessary to sensitize doctors to the new tech­
nolog . During their training they should spend suf­
ficient time in health units to observe the beneficiai 
effects of this mode of therapy. The cooperation 
of doctors is crucial for Ihe success of oral rehy­
drotion. Their word iswell heard and respected in 
most developing countries, even where traditional 
healers are still prevalent. Medical curricula should 

MOTHERS SURVEYED BEFORE AND AFTER TELEVISION CAMPAIGN (10) 
Before Campaign After Two Campaigrs 

Awnre of Dehydration 32 0 Percent 90 Percent 

Know ubout ORS 1.5 Percent 94 Percent 

Fver Used ORS 5.0 Percent 50 Percent 
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be quickly changed not only to advocate oral 
rehydration but to stimulate doctors' interest by dis-
cussing the scientific background of intestinal ab-
sorptive mechanisms. Western textbooks that are 
commonly used by medical students and grad-
uates in developing countries should include a 
chapter on ORT. Unfortunately, since infantile -,os-
troenteritis is so rare in the developed world, . 
isoften lacking. 

The role of pharmacists has been referred to 
earlier. They also need to be convinced. A rea-
sonable profit from the sale of ORS should be con-
sidered to compensate for the profit pharmacists 
would make from selling intestinal disinfectants, 

ECONOMIC CONSTRAINTS 

An important advantage of ORT is its low cost. 
A one-liter packet now costs less than 5 U.S. cents 
when mass produced and may cost 7 to 8 U.S. 
cents when produced on a smaller scale. The main 
cost incurred is not related to the package itself 
but to transport, wastage, distribution, information 
campaigns, etc. Most estimates give a cost of 
around 70 U.S. cents to 2 U.S. dollars per child per 
year in developing countries (1,14). Theoretically 
this amounts to 5 to 20 percent of the total health 
budget and is beyond the capabilities of most 
third world governments (15). This, however, should 
not be an impediment to the progress of the pro-
gram. Innovative techniques, especially in pro-
duction, packaging, etc., will reduce the cost of 
local production tremendously. 

Three sources should share the support of ORT 
programs: 

" donor organizations 

* local community 

" government 

If ORT were to be made available to all patients 
in need all over the world, the cost of the required 
packets would not exceed 200 million U.S. dollars 
annually--an amount that is not beyond reach 
since many rich countries are willing to continue 
to donate to save the lives of more than three 
million children and prevent an even greater 
number oi life-long handicaps resulting from 
malnutrition, 

Mai cgerial costs and local expenses should be 
the responsibility of each country, and met partly 
from the health services budget and partly from 
community resources. A study in Indonesia has 
shown that 46 percent of the expenses of treating 
diarrhea are met by individuals (14). It is the re-
sponsibility of the health personnel in the country 

to demonstrate the cost-effectiveness of oral re­
hydration to government planners. For example, 
a water and sewage disposal project has been 
estimated to cost between 14 and 46 U.S. dollars 
per capita annually (16), so that averting a death 
through sanitation would cost almost 20 times as 
much as through oral rehydration (17). Also, in an 
Egyptian study, the successful ORT program in Al­
exandria resulted in a reduction in hospital ex­
penses of about 100,000 U.S. dollars annually (18). 

It isthe country's responsibility to coordinate the 
contributions of the three possible sources io cover 
the cost of ORT in the most efficient way. United 
Nations agencies can provide the technical know­
how to achieve this. 

IMPACT OF SCIENTIFIC DEVELOPMENT ON 
ORr IMPLEMENTATION PROGRAMS 

Further scientific research and development 
should be encouraged to perfect oral rehydration 
iherapy. This includes progress both in basic sci­
entific research and in field research related to 
program implementation, management, training, 
etc. Most of these subjects will be dealt with by 
eminent participants in this conference. Ishall refer 
briefly to a few of them, particularly those related 
to the modification of implementation plans. 

"Super ORS." It has been postulated that the 
addition of water-soluble organic substances to 
ORS could substantially improve its absorptive ef­
ficacy in the small intestine, thus reducing stool 
purging and the duration of diarrhea, an urgent 
mothers' demand. Studies on glycine-based and 
rice-based ORS have shown a reduction of 24 to 
49 percent in stool volume and 30 percent in theduration of diarrhea, with a consequent decrease 

in the quantity of ORS required (19, 20). Further 
similar studies on amino acids, oligosaccharides, 
etc., are inprogress. Constrain! . in implementation 
would include, apart from digestibility and ac­
ceptability, the need for cooking of cereal-based 
ORS and its short shelf life, extra expenses for other 
types of super ORS, the safety of the preparations, 
etc. 

Modified Formulae. Although the efficacy of 
the classic ORS solution in treating all forms of de­
hydration has been amply documented, occa­
sional reports of hypernatremia, especially in very 
young infants, have stimulated many research 
workers to suggest modified formulae. This has en­
couraged many multinational drug firms to pro­
duce and promote the sale of various oral rehy­
dration formulae claiming different advantages. 
However, the presence of more than one prepa­
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ration on the market might be disadvantageous, 
Itcould shake faith in the value of oral rehydration 
therapy as a whole. This might be exaggerated 
by conflicling commercial sale promotions for the 
different :.,parations. 

For insiance, in Egypt at one time there were 
two packets of the same ORS on the markel-the 
one-liter UNICEF packet and the locally produced 
200 ml packet. This resulted in various mishaps in 
some preparation and various 'aypeople making 
comparisons between the two products. The proj­
ect succeeded in unifying and shifting all produc-
tion to the 200 ml ORS packet, and the problem
isnowEac ountrysolved. 

sdfMore 
position itfeels best, but at the present stage and 
until ORT is firmly established, I strongly endorse 


untl OT i fimlyestblihed
I troglyendrse 
the availability of a single preparation on the mar-

ket though possibly from different Sources, 


Physicians mighl be alarmed more than the public
entfic rep
by c nlr verial:;crts Th prjec inThey
by controversial s;cientific reports. The project in 

each country should have a highly scientific team
 
that isquickly responsive to all scientific issues raised 

orpi-blished. It should seek the cooperation of the
medialtorofesioesove sch ssue. A anm edic a l pro fession to reso lve Such issu e s. A s a nisexamletwoyeasao, rpors apeaed n~is 

rise in cases of hypernairemia in two hospitals in 

Cairo following oral rehydration at home. Many 

physicians irnmediately blamed the sodium con-

tentall 

diately set up inthe same two hospitals and showedthat these cases were related to incorrect mixing 

procedures by the mothers; the problem was solved 
once the mass media campaign concentrated 
on proper instructions in this respect. 

Early Feeding and ORT. Recent studies have 
demonstrated efficient intestinal absorptive ca­
pacity in the child with diarrhea, even in the acute 
stcge (21). The well-known relationship between 
diarrhea and malnutrition has led several workers 
to combne early feeding with oral rehydration, 
aiming not only to combat mortality via oral re-
hydration but also to combat morbidity through 
proper nulri:.on. Breastfeeding is effective and 
should be continued during the diarrheal episode. 
This is the habit of most mothers belonging to dif-
fererit cultures, 

A study in Alexandria, Egypt, indicated that in-
fants with diarrhea continuing breastfeeding re-
gained their appetite more quickly, required less 
oral renydration fluid, corrected their dehydration 
more rapidly, and had a higher weight gain than 
a control group (22). A recent study in American 
Indians using soy bean, lactose-free formula has 
shown similar results (23). 

Coordination between oral rehydration and nu-
tritional education isnecessary and action should 

be taken immediately to modify implementation 
policy to achieve this, through coordinated action 
between two departments in the same ministry or 
even different ministries if appropriate. The mes­
sage, however, to the public should be clear: oral 
rehydration saves the life of the child with diarrhea 
but is not in itself a form of nutrition. Appropriate 
nutrition shouldbe encouraged in parallel with oral 
rehvdration. 

RESEARCH AND EVALUATION
 

research is certainly required to resolve 
these and other scientific issues, as well as to de­
velop more feasible, cost-effective, flexible, andreproducible implementation plans. Research, 
rer ul implmenation plans. a rh 
however, should not delay ourplan of action.Pro­
grams extend globally as well as nationally.shouldshould be so designed as to allow for mod­
ifications necessitated by the gain of better knowl­

edge. 
Although an evaluation component should at­ways be built into ongoing programs, evaluationb t e c a r d ou by ni d p n e t , n i s dbetter carried out by an independent, unbiased

team. The team might include experts from inter­national organizations or developed countries, and 
might follow guidelines set up by such organiza­
tions, but it must include local experts who know 

about the possible constraints. An evaluation
 
a bou e o ctaint Aealuationprogram should look at many minute details at the 

same time as it isevaluating the complete project
The success of many projects in developing coun­
tries frequently depends on giving great attention 
to minor details that can obstruct a broadly planned 
project. 

CONCLUDING REMARKS 

We are all grateful to AID and the other spon­
soring organizations who made this meeting pos­
sible. We should make optimal use of this great 
gathering of people from the developed and de­
velopino world to define our goals for the next few 
years and find ways of achieving them. WHO has 
set very humble targets for the year 1989 (1). Now 
that we know almost all the facts, now that we 
have developed the means and tools to carry out 
an ORT program, now that we have models of 
success in several countries under different set­
tings, it isour responsibility to surpass these targets 
both in time and quantity. If each one of us con­
'ributes to save the life of one more child one year 
ahead, we shall have contributed a great deal to 
humanity. 
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Truly and sincerely, in my 35 years' practice as 
a pediatrician in a developing country, I have not 
witnessed a greater advance in medicine. One 
day it will be said that the end of the twentieth 
century has opened a new era for mankind-the 
post-ORT era. 
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Iam grateful to the Agency for International De­
velopment, WHO, UNICEF, World Bank, UNDP, and 
ICDDR B for continuing to sponsor research and 
prograr, is for child survival, and to AID especially 
for gathering all of us together here. 

What an impressive audience you are! Public 
leaders, scientists, volunteers, teachers, clinicians, 
communicators, and private citizens of the world: 
you have the collective ability to rescue millions 
of children from malnutrition and death within a 
few years of this day. I hope what you will hear 
these next three days from the podium, panels, 
poster sessions and from each other --will both in­
form and inspire you to achieve this humanitarian 
goal. 

I am especially grateful for the honor of pre­
sentfing to you this morning the best current knowl­
edge of diarrheal disease and its treatment. As I 
prepared myself for this talk I realized how rich 
and complex the knowledge has become, how 
little Iknew. Much of what you will hear this morning 
is what I have just had to learn. 

There is one person who is not in this audience 
who I wish were; Dr Robert S.Gordon died a few 
months ago, for too soon He set up the Cholera 
Research Laboratory in Dhaka, now known as 
ICDDR B.He designed the laboratories, began the 
research into treatment that preceded CRT,con­
vinced a then-younger Dr. William Greenough and 
others, including myself, that a life of research and 
service in diarrheal disease and public health was 
worthwhile, Dr. Gordon was both a basic scientist 
and a human being who saw immediately how 
his work could be turned to public welfare. To his 
memory and that philosophy of science Idedicate 
this talk. 

In the next half hour I hope to answer the follow-
ing questions. 

* 	 How did this child, with diarrhea, come to 

lose so much fluid (Figure 1)? 

" 	Are there any medicines his mother could 
have used to stop the diarrhea? 

" 	What could oral ,ehydration therapy have 
done for this child? 

FIGURE I
 

* 	 What caused the diarrhea, according to our 
scientific view? 

moWht ca te dh din to t 
other e iheon that knowledge? 

9 	 And finally, given the answers to these ques­
tions, how can we---all of us gathered here 
and our colleagues at home--apply our 
knowldge to save not only this child but all 
his worldwide sisters and brothers to come? 

How did this child become so dehydrated? He 
has lost 15 percent of body weight, about 1.5 liters, 
in just two days, nearly all as watery diarrhea. 

Between this child and the outside world stands 
the intestinal lining, a one-cell layer 1250th of a 
centimeter thick (Figure 2). Ithas several functions: 

* 	to protect from invading bacteria, parasites, 

and viruses; 

9 to secrete saltwater to help digest food; 
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FIGURE 2 	 FIGURE 3
 

e 	 to absorb the end-products of digestion and 
to reabsorb this saltwater into the blood­
stream so that it is not lost to the outside. 

Obviously something failed. 
The lall intestine one-cell layer lining is thrown 

up into figer-like protections called villi. At the 
base of the villi are the crypts. Crypt cells secrete 
saltwater; villus cells absorb saltwater. The crypt 
cells move up at a regular rate to become villus 
cells, changing their function on the '.ay, and are 
replaced by newly born crypt cells. A complete 
turnover takes about three to five days, which is, 
coincidentally or not, the length of an average 
uncomplicated bout of diarrhea. 

How do crypt cells know when to secrete, villus 
cells when to absorb? How do they coordinate 
these two different functions at different sites? The 
answer won a Nobel Prize. Each cell--be it from 
the kidney, intestine, lung--has its own different 
and specific work to do, but the signals used to 
inform cells when to do it and the cell machinery 
to effect the work are the same for all cells. 

The signal is brought by a messenger. Let us coll 
it the "first messenger" (Figure 3). It is stimulated by 
food, by danger, by many other external events. 
This first messenger may be a hormone: insulin or 
adrenaline, for example. It may be a chemical 
secreted by nerve endings: like acetylcholine or 
serotonin; or it may be one of several chemicals 
released by cells in response to infection, of which 
bradykinin isthe most potent. These first messen-
gers are admitted into the cell through receptors 
unique for each hormone. (In Figure 3 we see just 
the outer envelope membrane of a cell.) By basic 
enzyme chemistry the first messenger either cre-
ates or dismantles a "second messenger." Cyclic 
adenosine monophosphate, cyclic-AMP, is the 

classic second messenger. It exists in virtually all 
cells, including bacteria, and is nearly as old as 
life itself. This compound activates "third messen­
gers" that then cause the particular cell to function 
uniquely. In the intestinal crypt cells, for example, 
channels are created to permit chloride secretion 
(sodium and water follow); but chunnels are closed 
in villus cells to block absorption of salt and water. 
The net result is continued secretion for digestion. 

Now the truly interesting part of the story: bac­
teria, such as vibrio cholerae,certain Escherichia 
coli, Salmonella, Campylobacter---elaborate tox­
ins remarkably similar to each other in structure 
and function. They are called heat-labile toxins (or 
L.T.). Here we see (Figure 4) cholera toxin (it actually 

FIGURE 4 

Choleraloxin a cyclose 

,b ATP 

------
A B '-cyclic AM 

cl- %N+ 
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prolonged diarrhea precisely because their cell 

FIGURE 5 renewal time may be five to ten days or longer; 
they simply don't have enough protein to make 
new cells quickly. 

I learned something fascinating. Bordetellaper­
.. tlssis the bacterium responsible for whooping
• il cough, makes a toxin much like cholera toxin, which, 

however, blocks the enzyme that reverses the man­
ufac'ure of cyclic AMP so that cyclic AMP of the 
respiratory tract, where the bacteria invade, re­
mains on. Secretions and edema of the respiratory 
tract are prominent features of whooping cough. 

If bacteria worked only one way our search for 
a counteracting chemical would be easy. But 
bacteria are older, thus wiser than we. There is 
compelling evidence that the classic cholera toxin 

looks like this) whose binding unit, "B" has found (or even some other toxin made by the vibrio), 
a membrane receptor called GM,ganglioside, besides posing as a first messenger, also stimulates 
that lets it in; like a thief finding a back door to our own internal first messengers, such as serotonin, 
which it has a passkey. Then the active unit, "A," that independently turn on secretion (Figure 6). In 
is injected into the cell. There the "A"unit steals a fact, there are many ways bacteria lock on se­
segment of an essential cell chemical- -nicotin- cretion. Various strains of Escherichia coli and 
amide adenine dinucleotide (NAD)- -transfers and Klebsiella stimulate formation of cyclic GMP (with 
locks that segment (called adenosine diphos- a class of related toxins called stable toxin or S.T.). 
phate ribose) onto the enzyme that creates cyclic Salmonella, perhaps Shigella, and even some 
AMP (the enzyme is called adenylate cyclase) Escherichia coli and vibrios, turn on first and sec­
(Figure 5). That enzyme tnen is no longer able to and messengers that induce inflammation (such 
turn off Cyclic AMP is thus continuously created; as prostaglandins stimulated by serotonin). Enta­
crypt cells cannot stop secreting, villus cells cannot meba histolytica, the protozoan causing amebic 
stop malabsorbing salt. This isa "forever" reaction dysentery, actually secretes its own serotonin. 
until all the cells are shed and new ceils take over, There are yet other ways bacteria cause diar­
in three to five days. Malnourished children have rhea that they understand and we don't. One va-

FIGURE 6 

MESSENGFRS: First Second lthird Secretion,
I Non-Absorption 

Hormones Cyclic-AMP Protein Kinases 
Nerve-Chemicals cyclic- MP Calcium 
Cell-Chemicals Calcium Calmodulin. 

Phospolipids Others?
 
Prostaglandins,
 
Others
 

Villus. Villus, 
Crypt Cell Crypt Cell 
Membrane Membrane 
Receptors Channels 

OUTSIDE INSIDE OUTSIDE 
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FIGURE 7 FIGURE 8 
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6 animals, they have been a major disappointment 

in clinical trials in humans. Effects, if any, are slight.
7 Doses needed for a large effect give serious side­
8 -- effects such as abdominal distension related to
9 Vp7 GLYCOPROrEIN loperamide. Some drugs taste even worse than 
10 ORT or are too costly. Ifany drug isfound that works,
11 it will probably be at the step where membrane 

channels are created. i predict that a medicine 
that is simultaneously effective, safe, and cheap 
will not be found before the next ICORT. 

But, what am Isaying? We do have such a med­riety of Escherichia colt, the so-called enteropath- icine. This medicine turns on an absorption channel 
ogenic strains famous for nursery outbreaks, makes that the bacteria seem to have overlooked. Even 
no toxin we can detect. It just lands on the cell while bacterial toxins can block sodium chloride
membrane and dissolves it, perhaps burrowing its absorption, the sugar, glucose, continues to stim­
own channels for secretion. ulate sodium absorption (Figure 8). Water and other

Rotaviruses are much less subtle (Figure 7). They're salts are absorbed followit iy osmotic ancr e&ecti­
not even alive, just an organized clump of genes cal forces, at a rate three to ten times greater than 
and protein. They make no toxins.They invade villus normal absorption without glucose. This mecha­
cells, hijack their protein factories to make more nism is a latecomer in evolution and perhaps this 
virus, kill the villus cells, and get out. This leaves a iswhy bacteria neglect it. (They attack cyclic AMP 
population predominantly of crypt cells that pre- and cyclic GMP principally as part of their billion­
dominantly secrete. Thus there is an imbalance year-old warfare against other bacteria; diarrhea
 
between absorption and secretion much in favor 
 isjust an historic accident.) The mechanism isthere 
of secretion. to speed absorption of salt and water by animals

The final step in secretion involves third messen- eating lots of carbohydrate and protein (Figure 9). 
gers: these include calcium, a calcium-containing 
protein, and kinases (the last, a class of proteins 
that affect membrane structure) that then open or FIGURE 9 
close channels (Figure 6). 

The intimate knowledge of the sequential cell 
mechanisms causing secretion and absorption is 64 

" exciting in its own right. But for virtually each step , , wom e, 

there is a drug that blocks that step. (Indeed, this 
is how the knowledge of the sequence of events 
has been gained.) The search is on for the magic 
medicine that will turn off diarrhea quickly. Some J1­
of the more promising drugs--chlorpromazine, Io­
peramide, berberine, cholestyramine, aspirin-- work S AA 
at more than one step in this chain. But while these 
drugs work wonderfully in isolated intestine, or in 
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Not only does glucose-the digestive end- Are there problems with cereal-ORS? Some chit­
product of carbohydrate digestion-stimulate salt- dren under three months old don't digest cereal 
water absorption, but so also do breakdown prod- easily and could get worse diarrhea. Some moth­
ucts of protein: amino acids and dipeptides (chains ers may assume that this low-calorie milky fluid is 
of two amino acids). The absorption of salt and food and continue feeding only this. If the solution 
water through these threo,channeis isadditive, two isprepared with too little water, the rapid absorp­
to three times greater than through a single char- tion of sodium by an enriched ORS may make 
nel. Dipeptides and glucose in chains (polysac- hyoernatremia more of a problem. Overriding these 
charides) actually move salt and water in faster problems, perhaps, is the likelihood that mothers 
than their single molecule constituents. The reason may more readily accept cereal-ORS and use it 
has to do with how close the digestive enzymes well. We need much more experience. At ICORT 
on the membrane lie to or you will hear about it.the sodium-glucose Ili 
sodium-amino acid carriers, the so-called "kinetic I predicl an enriched ORS will have far greater 
advantage" Incidentally, both bicarbonate and effect than just slowing down diarrhea. Plain old 
citrate also independently stimulate sodium ab- WHO formula, combined with early feeding, re­
sorption. These facts, of course, are the basis for duces stool less by about 20 percent and protects 
an enriched oral rehydration solution (ORS),pa nutrition over several months in children with re­
tentially our most potent, cheapest, and safest an- current episoJes. Because loss of nutrients-pro­
tidiarrheal medicine. I must emphasize the word tein, fat, and carbohydrate-is greater with greater
"potentially" because we have only a limited clin- stool output, an enriched ORS should have direct 
ical experience to report, impact on nutrition. It has recently been observed 

We now have three ways to proceed in imple- in Bangladesh by the Drs. Molla that children reg­
menting an enriched ORS, the medicine to slow ularly using rice-powder ORS prepared by their 
down diarrhea while it rehydrates. mothers suffered, over time, far less chronic diar-

First Option. Let us find the optimal combination rhea and twice greater weight gain over a month 
of chemicals (amino acid, dipeptides, glucose, compared to standard ORS. Does an enriched 
or polysaccharide) and, with the ORT salts, pack- ORS also speed healing of the intestine, perhaps 
age it as a medicine. There will be packaging by inducing absorptive enzymes? 
problems, as glucose and amino acids do not Chronic or prolonged diarrhea may become an 
preserve well together. The extra cost, however, increasingly serious problem, especially as famine 
may be offset by the savings on rehydration fluids and poverty spread (Figure 10). Malnourished chil­
and on useless medicines. Clinical trials with dif- dren have diarrhea longer (not necessarily more 
ferent chemical combinations are now underway often), and prolonged diarrhea makes children 
worldwide, sponsored largely by WHO. The higher more malnourished. This scheme suggests how the 
osmolarity of such solutions may prove to be an cycle begins and sustains itself. Acute infection 
obstacle to fluid absorption, can damage the intestinal cells to cause signifi-

Second Option. Let us use food! Preliminary cant malabsorption of food. Bacteria normally found 
results suggest that cereal grains, especially rice, inthe large intestine are enabled to swim upstream 
can reduce stool loss by about 30 to 50 percent to the small intestine where they find the malab­
when 30 to 50 grams are used in a liter of oral sorbed food much to their liking, and they per­
rehydration solution in place of glucose (these data petuate the damage, by direct action or by turning 
courtesy of Drs. Molla of ICDDR B.Rehydration is normal bile salts and fats into molecules that are 
faster and the solution tastes fine! If we pre-cook injurious to cells. We may be worsening the process 
ground rice and add suspending agents, it may by fasting the child, by using antibiotics (now proved 
be possible to make an ORS that stays in suspen­
sion even in cold water. Packaging will be easier 
and cheaper than our standard WHO formula. This FIGURE 10 
approach is being researched in [gypt. (Maize, 
millet, sorghum, potato are also being tested in 
other countries.) 

Third Option. Mothers may prepare salt-cereal .. . ----­

solutions at home. This approach h,,;zthe usual t ' , 
advantages and constraints of any home-pre- : , .. . . :. ... - ,.. 

pared solution But be aware! Rice powder is not 
the same as rice-water. Rice-water has not nearly 
enough protein and the amount of carbohydrate AMODEL OF PROLONGED DIARRHEA 
varies greatly with how the rice-water isprepared. 
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FIGURE 11 
CAUSES OF DIARRHOEA 
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to prolong most cases of diarrhea), and by pre-
scribing arti-motility drugs, 

Speaking of bacteria that swim upstream, these 
tend to be bowel organisms we have not generally 
identified as pathogens, like Klebsiella, Aero-
monas, Enterococci, usual strains of Escherichia 
coi. These bacteria may pick up the genes that 
code for toxin production. When we try to find the 
cause of common diarrhea in children in village 
studies, we can identify known bacterial, viral, par-
asitic pathogens in about 50 percent of cases. That 
means that in the approximately 50 percent re-
maining cases some other organisms that we have 
not considered as pathogens may in fact be caus-
ing diarrhea; they may be normal residents of the 
children's intestine turned vicious, 

It is only in hospitalized children that we can 
identify major pathogens in up to 75 percent of 
cases, which means obviously that these species 
cause more serious, dehydrating illness (Figure 111. 
From numerous studies worldwide, the figures are 
remarkably similar. Each of these organisms carries 
its own clinical, nutritional, and public health 
significance. 

• Cholera: Because of its epidemic form itfrightens people and politicians into panic 

and denial, which make matters worse. 

* 	 Shigella: Epidemic dysentery due to the shiga 
variety should frighten people. Itcarries a high 
mortality and is resistant to most antibiotics. 

Other Shigella strains cause prolonged diar­
rhea and malnutrition. 

0 	 Enterotoxigenic Escherichia coli:These cause
the commonest illness in children and trav­
elers and are most associated wilh weight 
loss and malnutrition. 

* 	 Campylobacter: This bacterium is mostly 
transmitted by fowl and domestic animals; it 
can cause dysentery, watery diarrhea, or
prolonged diarrhea. 

* 	 Giardia, Entameba: Too much of our hap­
hazard drug treatment is directed at these 

protozoaln organisms, which cause less dis­
ease than the other pathogens. Another pro­
tozoan parasite has recently been shown tocause diarrhe,. in children, in about 5 per­
cent of cases the Cryptosporidium. It is also 
a principal cause of diairhea in AIDS pa­
tients. 

* 	 Rotovirus: This virus isseen in only five percent
of cases of diarrhea found in a village but is 
present in 30 to 40 percent of children hos­
pitalized with dehydration. This means that 
the effect of a vaccine against rotavirus might
be more noticed by physicians and nurses 
than by mothers. 

Time doesn't permit a detailed discussion of 
vaccines against diarrhea. One version of a o­
tavirus vaccine is in field trial in Europe and the 
United States, where it seems quite promising, but 
has not done well in several developing countries. 
We are still reaching for a potent cholera vaccine. 
The most recent candidate is a combination of 
the toxin binding unit plus whole-killed vibrios, given
by mouth. It is safe and 85 percent effective after 
six months in Bangladesh. 

Finally, recombinant DNA techniques can place
Shigello and Escherichio coli genes for their re­
spective toxins inside a live, non-virulent typhoid 
bacillus, given by mouth. The Shigella-typhoid 
vaccine has been proved safe and effective in 
volunteers. Dr. Richard Feachem will discuss the 
role of measles vaccine as a preventive against 
diarrhea. Vaccines to protect against the majority
of cases of diarrhea are still several years away
but the pace of their development has been ac­
celerated markedly by the new biologic tools. 

For now, we must continue to rely on oral re­
hydration therapy as our main weapon againstdehydration, prolonged diarrhea, malnutrition, and 
death. 

You all know that ORT isno longer just supportive
treatment for mild or moderate cases in older in­
fants. It isknown now to be useful even in extreme 
situations. InCairo, at the El Galaa Maternity Has­
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pital, premature neonates (as smol' as 1.5 kilo-
grams) with nursery diarrhea are given WHO for-
mula ORT and early feeding with excellent results 
in terms of much reduced mortality and shortened 
episodes. Similar results have been obtained in 
Costa Rica. 

The following photos confirm that even some 
children in shock may be resuscitated with ORT. 
A recent study from Iran showed this as well, using 
a nasogasric tube to deliver ORT. Intravenous fluids 
will still be needed for most children in shock, but 
we now often try ORT while looking for the vein. 

FIGURE 12 a 

d 

This child is in shock and intravenous fluids are 
far off (see Figure 12a). A syringe without needle 
isused to insert fluid into the child's mouth. He can, 
thank God, still swallow-5 cc's, one teaspoon, 
per minute (Figure 12b). After 750 cc's he isout of 
shock (Figure 12c). After one liter he can drink on 
his own (Figure 12d). After two liters he is rehy­
drated, but a bit lethargic; his mother stili believes 
he will die (Figure 12e). But by the next day with 
more ORS and food ... (Figure 12f). 

We can now speak of efficacy on a national 
scale, Many of the poster sessions will demonstrate 

b c 

e 
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FIGURE 13 


'J:
.uniformity 

falling death rates as aRT becomes nore widely 


used. We must now guard rigorously against cas 
ualties of this treatment. If ORT is made with too 
little water or too much salt, some children will 
become hypernatremic, that is, their blood sodium 
concentration will rise to dangerous levels. In Egypt, 
the National Control of Diarrheal Diseases Project 
has advertised intensively on television how to pre-
pare ORT, and a standard calibrated cup to match 
the poket has been distributed by the millions 
(Figure 13). The incidence of hypernatremia, seen 
at referral hospitals, isno longer elevated. But even 
as we save lives Iarn worried about what happens 
when television or radio campaigns end--and they 
do- -or inprograms in which a packet isjust handed 
to the mother without much instruction and no stan-
dard container Home-prepared solutions are even 
more variable in composition because measure-
ments of salt and sugar by hand vary greatly,
Onthe other side, let me caution ganst the 


On te ltohersid,mecauionaganstthe 
too-easy notion that home fluids with little salt can 
be effective (such as teas, decoctions, rice water). 
If a child has wctery diarrhea and loses 2 percent 
of body weight - two large stools would do it--- the 

kidnyallthewatrhldsont i see, te boodkidney holds onto all the water it sees, the blood 
sodium concentration is lowered resulting in hy-
ponatremia, which is in fact more dangerous to 
immediate survival than its opposite, hypernatre 
mia. 

Artemis, the hunter, and her brother, Apollo, re­
venged an insult to their mother, Leto, by killing all 
twelve of Niobe's children. The word "toxin," which 
we so frequently use in discussing diarrheal dis-
ease, comes from the Greek term, "toxicon," a 
poison put on arrows (I thank Dr. Richard Guerrant 
for this reference). The Greek legend tells uS that 
when Niobe saw her children die, "so lately young 
and strong, she sank down motionless, in stony 
grief. Dumb as a stone, her heart like a stone within 
her. Only her tears flowed and could not stop. Zeus 

(in the only comfort he could give her) changed 
[her] into a stone which forever, night and day, 
was we with tears." (Edith Hamilton, Mythology, 
Mentor Books, N.Y., 1940, pp. 238-9.) 

The most tragic loss is loss of a child. How do 
mothers deal with diarrhea, at once so common, 
at 	once so dangerous? Numerous anthropologic 
studies from around the world show a remarkable 

of findings. A mother wants to know what 
caused the diarrhea, and how to remove the cause. 
She isless aware about dehydration as a separate 
problem. She would be comforted to know that 
diarrhea is self-limited, but with current average 
durations of illness of five to seven days, she wouldn't 
think this is self-limited 

Parents constantly attempt to explain the illness. 
A mild, uncomplicated case may be part of the 

stress of normal development such as teething,
 
crawling, or getting too heated. Since 15 to 25 
percent of children may have diarrhea on any one 
day, a caretaker is apt not to treat the child cr touse simple fluid decocions. If the episode is sern­
us, thegud ll s a ihelp and 
ous, the guardian will seek a variety of help and
 
medicines (including aRT)InEgypi'serious" iswhen
 
the child vomits. We need to know in each cullure 
how the diagnosis of "serious" is made.A 	third category of illness is when the diarrhea

ird he ne is wtn the fa­
ns eoe epr th stime a rety
 
nelle has become depressed By ehis tie a variety 
of 	folk illnesses re considered, each with a par­
ticular form of treatment, Many such treatments
 
are actually drying and further dehydrating. Many 
parents, even when exposed to intensive health 
education, do not accept the physiologic con­
cept of dehydration; putting more fluid in when itclearly is coming out makes no sense. We have a 
difficult job here. Maybe an enriched ORS will help 

us 	considerably.A\s much as we need to know about the tradi­
tional explanations of d.Jrri ea, we noed also to 
undetantionmet in w moerswo 
understand the environment in which mothers workadlv eoedsgigahat dcto 

an forePT.iHownuch timetdesdshethav 
campaign for ORT. ltime does she haveHlow much 

o rehydrate a child? Isitall t once or fora minute 
here and there? How about her use of measuresand measuring? Do& it even make sense to give 
a whole liter of clear fluid te an infant?.,Jlty-sweet 

a excitin methoa t d li t is in g 
t n ec untris gy and Brzi among 
them tha coul s a un or od 
liery prol sltane Ti or a 
livery problems simultaneously. This isto braina
 
respected village mother,midwife, healer, to be
the local OR1 dispenser and teacher. This carries 
th lo nuib e r an ttsa 

with it a number of ifs; 

S 	 if we supply her or him once or twice a year 
with packets; 
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" 	if she/he knows how to prepare a local cereal- 
based ORT; 

cifra the 	 containeranheastand tWe 
calibrate the mothers' own containers; 

" 	if sheihe can sit with the mother, teach and 
guide her through ORT; 

* 	if serious cases are referred to the nearest 
government or private practitioner: 

* 	 if a small service fee is charged. 

You may use your imagination to see what prob-
lems of safety, access, effectiveness, education, 
and sustainability we can solve with such a scheme, 

Diarrhea isonly one cause of children's and par-
ents' suffering. Children who die are caught in a 
web of their mothers' fatigue and poverty. Those 
born small or too soon after the last child are es-

FIGURE 14 

pecially at risk for the cycle of illness and mal­
nutrition. The girls who survive but who knew mostly 
illness may cast the same web over their children. 

can shake and break this web, however, at 

many places. 
Primarily, we require just and equitable societies 

that do not waste trillions of dollars on weapons. 

Following this we could easily attend to the edu­
cation and empowerment of women, child spac­
ing, water and sanitation, expanded programs for 

immunization, oral rehydration therapy. The pro­
grammatic challenge would then be to do all of 
these without hindering any one of them. Our much 
simpler task isto make ORT effective, safe, and 
widespread, thus giving hope to the mother that 
she can act to save her child in this way (Figure 
14), and then in the nany other ways modern sci­
ence and public health discover. 
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DIARRHEA ISANUTRITIONAL DISEASE
 
DR. JON ROHDE AND DR. ROBERT S.NORTHRUP 
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INTRODUCTION 

I am quite certain that all of you who are clini-
cians in this audience would agree that a well-
nourished child suffering from acute diarrhea is 
likely to have an excellent outcome with the use 
of oral rehydration therapy alone. Indeed all of us 
here have recognized the dramatic results that 
have been made possible by this simple yet sci-
entific and wonaerful technology. You have dem-
onstrated the great effectiveness of oral fluids in 
more than one hundred countries throughout the 
world, an effectiveness that isonly now coining to 
be recognized here in the North as the most sci-
entific, technically advanced, most safe and ef-
fective way of dealing with acute dehydrating
diarrhea. 

But I am equally certain that all clinicians in this 
audience will join me in recognizing that diarrhea 
in a severely malnourished child poses a major
and quite different clinical challenge, Indeed, the 
outcome in such children, even with the use of oral 
fluids, is much less certain. Each of us can recall 
from our own clinical experience the difficulty of 
managing diarrhea inthe malnourished child, who 
often presents with severe dehydration and com-
plex electrolyte disorders, and who is commonly 
intolerant to food or even to oral rehydration so­
lutions. Surely, fluid therapy will be useful in such 
a child, but it isonly part of what isneeded. Given 
only fluid therapy, it isquite likely that the child will
die, if not from this acute episode, very possibly a 
few weeks later when diarrhea strikes again,

The contrast between the well-nourished and the 
malnourished child and the differing clinical chal-
lenges they present related to diarrhea are critical 
to ourthinki g about what will make ORT programs 
a success or a failure. That iswhat Iwant to discuss 

with you this morning. 


During the next half-hour, I will review with you
the evidence for the devastating impact of mal-
nutrition on child survival and particularly on the 
prognosis for outcome in diarrheal disease. I will 
contend that our view of diarrhea remains too fo-
cused on the stool to the neglect of the total child. 

I will insist that we recognize that diarrhea isa
nutritional disorder. Surely the fluid and electrolyte
losses of diarrhea are now widely recognized as 
a form of acute malnutrition of those essential nu-

trients replaced by oral rehydration solution. But I 
will contend that even "successful" ORT programs
that have case management strategies limited to 
rehydration, to fluid therapy alone, will continue 
to face large numbers of deaths associated with 
diarrhea, To avoid this, and to improve our overall
impact on mortality, we must deal with the nutri­
tional problems associated with diarrhea as well. 
Diarrhea is a nutritional disease and, I believe, 
can only be managed properly with appropriate 
feeding. 

The failure of nutrition rehabilitation efforts to "cure" 
malnutrition, however, offers us no recourse but to 
deal with the problem before malnutrition devel­
ops, at the very youngest ages, during the first year 
or two of life. The peak incidence of growth fal­
tering occurring simultaneously with the highest
incidence of diarrhea, in late infancy, gives dra­
matic proof of the vicious cycle of diarrhea and 
malnutrition. I hope to convince you that the nu­
tritional management of the diarrhea patient must 
be considered as important to the mother and to 
the health workers as the management of dehy­
draion. To raise their awareness of this fact in time,
before the child becomes frankly malnourished, 
they must have a mechanism, a tool, to make 
visible, to diagnose as it were, this nutritional effect 
of diarrhe' We need a diagnostic sign as clear, 
as unequivocal as a liquid stool. Only then can 
we expect appropriate action on their part. Inmy
opinion, the best available diagnostic sign isgrowth
faltering after diarrhea. 

GROWTH MONITORING 

The tool to see this growth faltering is growth

monitoring, the regular recurrent assessment and
 
discussion of the child's growth. By making the nu­
tritional effect of diarrhea visible and tangible it
 
provides also a therapeutic yardstick puiding and
 
motivating the nutritional management of =diar­
rhea in the child. Iwill contend that it isthis missing

element-the lack of awareness of the insidious
 
but devastating effect of diarrhea on growth and,
importantly, the need to see the dramatic recovery
possible through feeding-that isthe critical miss­
ing element of diarrhea management. Inshort, we 
all need feedback. Oral rehydration therapy isfluid,
feeding, and feedback-through growth moni­
toring. 

By using growth monitoring properly as a critical 
tool in diarrhea care, we can effectively change
the focus on diarrheal programs, sometimes criti­
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cized as being too categorical or vertical, toward 
a more comprehensive, integrated approach to 
managing illness and health in the child. Your pri­
mary health care systems can thus be stiength­
ened. enhanced significantly in coverage and ef-
fecliveness, by integrating a nutritional strategy into 
the program of diarrheal disease management. 

THE DIARRHEA/MALNUTRITION 
INTERACTION 

Let us start by looking at the diarrhea/malnutri­
tion interaction. Interestingly, the incidence of diar­
rhea appears to be no more frequent among the 
malnourished than their better nourished peers in 
a given setting. But on a second look, this is not 
surprising as everyone in a given environment is 
exposed similarly to a variety of infectious agents. 
There isundoubtedly a close association between 
the kind of environment where we encounter most 
malnutrition and that where diarrhea is found as 
well. Poverty is the factor common to both. 

But data from numerous studies support our clin-
ical impression that diarrhea lasts longer and is 
more severe in malnourished children. What then 
does increased severity in a given episode mean 
to the overall problem of diarrheal deaths? (Figure 
1.) 

Increased risk of death from all causes that can 
be attributed to undernutrition has been well doc-
umented. Kielman found a doubling of mortality 
for each 10 percent of weight-for-age under 80 
percent of the standard. Chen found thot below 
63 percent of weight-for-age a steep rise in mor.-
taiity occurs--up to four times or more the mortality 
rates of adequately nourished groups. A follow-up 
of children discharged from ICDDR/B showed that 
subsequent mo :ality was 140 per thousand inthose 
whose nutritional state was worse than 55 percent 
of weight-for-age and only 10 per thousand in those 
greater than 75 percent, a relative risk of 14. 

FIGURE 1 
RISK OF DEATH FROM MALNUTRITION 

" 2x Per Each 10% WeightlAge Decrement' 

"Worst Nourished 4x Best Nourished' 

" Less Than 55% WeIghtlAge 1 4x14X Greater Than 75% Weight/Age 
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FIGURE 2
 

SEVERE MALNUTRITION INDIARRHEA CASES 
(Gomez Third Degree) 
Port-au-Prince - Haiti 

Dia:rhea 
Population Clinic Hospital Deaths 

3/s 10/o 35/a 65%b 

In Haiti, where I have worked for the past five 
years, mortality at the University Hospital has been 
almost confined to the malnourished. While15 per­
cent of patients are severely malnourished, they 
contribute 85 percent of the diarrhea-related mor­
tality. Since the opening of the ORT Unit, diarrhea 
deaths have been almost confined to the mal­
nourished. A recent survey in the large, extremely 
poor Port-au-Prince slum called Cite Simone (Fig­
ure 2) found severe malnutrition, less than 60 per­
cent of standard weight-for-age, in 3 percent of 
the young child population. Review of records in 
the diarrhea treatment unit serving this population 
showed that 10 percent of children admitted to 
that outpatient service had severe malnutrition. 
Among those requiring admission to the small hos­
pital serving the city slum, 35 percent had severe 
malnutrition. Among the deaths in that hospital from 
diarrhea, over 65 percent were severely malnour­
ished--65 percent of the deaths from 3 percent of 
the population. 

In Figure 3, Ihave applied the Kielman relative 
risk calculations to a reasonable distribution of nu­
tritional categories expressed in weight-for-age for 
a developing country. Half of all children are ad­
equately nourished, above 80 percent of the stan­
dard. The other half isdistributed as we see in the 

FIGURE 3 
NUTRITIONAL AND DIARRHEA MORTALITY 
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FIGURE 4 
DIARRHEA MORTALITY 


Global Estimates 


Annual Diarrhea Deaths 5 Million 
Excess Diarrhea Deaths 
Associated With Malnutrition 2.7 Million 
Diarrheal Deaths If All 
Children Get Adequate Nuriion 2.3 Million 

first line of the figure. The relative risk of death is 
taken as one for the normally nourished, doubling 
for each 10 percent fall in weight-for-age. Applied
to the 5 million deaths estimated to occur annually
in the developing world attributable to diarrhea, 
we see a distribution of diarrheal deaths by nutri-
tional status as shown on the next line. If all in-
creased risk associated with malnutrition weie re-
moved (Figure 4), that is, if we imaqined that 
malnutrition did not exist in these populations, we 
see that the total number of deaths would be re-
duced to less than half--2.3 million cases that I 
am sure you all could manage very readily with 
oral rehydration therapy alone. This is the half of 
diarrhea deaths that the oral rehydration programs
found in many of your countries could readily han-
die and be expected to cure almost entirely.

But how many of these children, normally nour-
ished on the inilial episode or two of diarrhea, will 
become malnourished in the course of time and 
become subject to a far greater risk of death in
their next diarrheal episodes when their nutritional 
status has diminished? 

The "excess deaths" shown in Figure 3, nurn-
bering 2.7 million, are those that we can reason-
ably attribute to the excess risk of being malnour-
ished. They are the hard-to-manage cases, the 
complicated ones, difficult from both a financial 
as well as medical point of view. Infact, in a well-
running ORT program, deaths of these malnour-
ished children are likely to be the only ones that 
occur. 

You may choose to use other estimates of per-
cent population malnourished and different rela-
tive risks attributable to diarrhea, but the results will 
be similar. Malnutrition, with all that it represents 
as a clinicalproblem, is the major underlying cause 
of death from diarrhea. Now, given this, I would 
propose to you that your oral rehydration pro-
grams, at least as presently conceived and im-
plemented in many countries, will not do much for 
this problem. 

WHY ISNUTRITION NEGLECTED? 
If malnutrition is such a great problem, then why

do we not do more for nutrition? Of 850 million 
children under age five, 350 million are estimated 
to be undernourished, 100 million of those mod­erately or severely malnourished. Given the clarity
of this situation, how ironic it is that nutrition remains
the most neglected aspect of health care and,
most notably, of primary health care. While we
have seen a great enthusiasm for implementation 
of ORT programs, little interest or allocation isgiven
to promoting good nutrition. Why isnutrition so as­
siduously neglected?

First, nutrition isan invisible attribute. Only its ab­
sence isreadily noticed and then only in extreme 
cases. 

Second, while malnutrition itself can be meas­
ured or detected at a given point in time, normal 
nutrition in a child implies regular, continuous growth.
But growth and .-rowh faltering take place too 
slowly and too imperceptibly to attract the atten­
tion of mothers or health workers in the same way 
as do more acute and dramatic problems like 
diarrhea. 

Third, nutrition interventions are not discrete, not 
time limited. ORT is given for a discrete eaisode 
of diarrhea over a few days; nutrition happens 
every day. But, by projecting nutrition as a contin­
uous daily need, we relegate it to the category of 
'natural behavior" like breathing or excretion. As 
a result, nutrition nnd particulary feeding are not 
considered huaitn interventions. Nutrition is not 
viewed as a response to illness, but rather just a 
routine, normal part of life. 

Fourih, improving nutrition in children requires
active and sustained participation of mothers. Even 
successful diarrhea management isbased on re­
curring contact with mothers and reinforcement of 
the basic message of how to prepare and give
ORT,The message isdefined and often repeated.
On the other hand, clinical health workers are frus­
trated by the fact that there isno single approach, 
no single message or definitive answer to give a
mother that will induce the desired nutritional 
response. 

Next, nutrition activities are not the response to 
an acute felt need as isoral rehydration for d,;i­
rhea. In most cases, there is no demand on the 
part of consumers for nutrition, at least not until it 
is too late. In short, nutritioi) is frankly a bore, It 
requires continuous action on a daily basis, where 
even the result of correct behavior is difficult to 
perceive and certainly long in coming.

Nutrition is further neglected because to date 
actions aimed at treating malnutrition, or even at 
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preventing it, often do not seem to work. The ex-
tensive review of food supplement programs by 
Beaton and Ghassemi convinced even the enthu-
siasts that nutritional status isnot often affected by 
food giveaways. Even nutrition rehabilitation is 
plagued with high failure rate, relapse, and ex-
tremely high unit costs. So nutrition is neglected 
because from all experience it does not seem to 
work. Is it any wonder that health workers lose heart 
and shift their efforts to interventions that pay off? 

FOCUS ON LATE STAGES ISCAUSE OF 
FAILURE 

Why is it that these efforts do not work? I believe 
a major reason that nutrition interventions are so 
frequently ineffective isbecause they all too often 
address only the final stages ot malnutrition. This 
focus on the already severely malnourished child 
completely misses the opportunity to intervene at 
an early age, when the most severe deficit in growth 
is actually occurring, but is not yet visible. Inter-

ventions should be aimed at the period before the 
child actually becomes malnourished, when ef­
forts to help are still practical and affordable, and 
are still likely to be effective. 

We are used to seeing data on malnutrition par­
trayed as prevalence as shown on the graphs in 
Figures 5 and 6. We invariably see an increasing 
proportion of children malnourished with in­
creased age--the problem appears to be great­
est beyond two-years old, But let us look at growth 
and see when growth deficit occurs inthese same 
populations (Figure 7). The major deviation from 
normal growth occurs between six and eighteen 
months of life. After two years, most children grow 
at the same rate as well-nourished populations­
they just remain smaller due to the major deficits 
that occurred before age two, r',, eAing the nor­
mal growth curve at a lower i..., 


Note, on Figure 8, the correloti'n between peak 
age of diarrhea incidence and The age of major 
growth faltering, Data in the clobal review by 
Snyder and Merson show an even higher peak 

FIGURE 5 
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FIGURE 6 PREVALENCE OF MALNUTRITION 
% of Children Less Than 80% WeightlAge 

60 

40 

20
 

1 2 3 4 5 

AGE (Years) 

FIGURE 7
 
GROWTH DEFICIT
 

50 % Of Expected Growth By Age Period 
GROWTH 
GREATER 30
 

THAN
 
STANDARD
 

10 
STANDARD
 
EXPECTED 0
 
GROWTH 

20 

40DEFICIT 

IN %
 

OF EXPECTED
 
60
 

80 
3 6 9 12 18 24 30 36 

AGEIN MONTHS
 

34 



FIGURE 8 DIARRHEA PREVALENCE
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incidence in the first year, four to ten times as high 
as Ihe incidence in the third and fourth years. Diar-
rhea is predominantly c problem of infancy, the 
same time period as growth faltering. This is, I be-
lieve, no mere coincidence as I will attempt to 
demonstrate. 

We are all familiar with the kind of growth curve 
shown in Figure 9. During the early part of this pe-
iod (ages 0 to 18 months), this child doubtless 
appeared well between episodes of diarrhea or 
other illness, certainly to herhis mother, probably 
also to a doctor as well. We would also expect 
that the child would have responded quite well to 
ORT during these episodes of diarrhea. Later, how-
ever, when the child had reached the status of 
severe malnutrition, the episodes of diarrhea were 
probably more severe and less easily treated with 
oral fluids alone, and nutritional intervention too 
was difficult and less effective. 

All too often our interventions are, in such older 
children, too late, aimed at children already se-
verely malnourished, at the late and often irrever-
sible effects of earlier growth de.,jtion rather than 
at the growth deviation itself and at the diarrhea 
that causes it. 

BEGIN EARLY AND AIM AT GROWTH 
FALTERING 

The answer, it seems to me, to both malnutrition 
and diarrhea isto intervene earlier before the mal­
nutrition becomes established, before permanent 
stunting occurs, and before the omnipresent diar­
rhea reaches that chronic stage when treatment 
is also difficult and often unsuccessful. lo be ef­
fective, interventions must begin within the first year 
of life and their major nutritional impact will be 
seen before the child reaches two years of age. 

A major target for such early nutritional inter­
vention isobviously diarrhea. Indeed, the effect of 
diarrhea on growth has been documented in stud­
ies from many countries. Rowland, in The Gambia, 
calculated a weight deficit of 26 grams per day 
in the child ill with diarrhea amounting to a stag­
gering 1.3 kilograms per year deficit during the first 
three years of life. Studies of Central American in­
fants, ill up to 14 percent of the time with diarrheal 
illness, showed a deficit of 1.5 kilograms, by age 
five years, some 12 percent of their weight-for-age. 
Calculations have shown that a child ill with diar­
rhea loses approximately 2 percent of his body 
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FIGURE 9
 

Kg KEY 
15 BC BRONCHITIS 

BN BRONCHOPNEUMONIA 
14 CEL CELLULITIS -- -

CONJ -CONJUNCTIVITIS - . 
13 D DIARRHEA 

FUO FEVER UNKNOWN ORIGIN 

12 1 IMPETIGO 
M MEASLES 

11 S STOMATITIS 
T ORAL THRUSH 
URI UPPER RESP ILLNESS Oil 

10 1 

9s s UU R I 

8 
7 /, RCEL 

URI 
D O 

D __ 
B BC 

D 
UR I  

URI 
URI 

BN D 
URI 

) 

DS D D D BC 
6 D UI M BC ­

5 sF D
 

3 

CONJ 

2 

0 3 o 9 12 15 18 21 27 30 3324 36 

AGE IN MONTHS 
Solid line represents weight of child; broken line shows median of the INCAP standard (1956). Length of horizontal lines indicates 
duration of inteclious disease Each dot marks 1 week positive for a particular infectious agent. 

weight per day. In the course of five or six episodes for this child was poor, as the declining nutritional 
per year, each lasting five to seven days, this status would dictate the eventual outcome. Look­
amounts to a nutritional setback of approximately ing at this graph, Iam confident that you will agree 
one entire Gomez category (Figure 10). Again, that diarrhea is a nutritional disease. 
calculate it however you may wish, diarrhea, 
although a discrete illness from which the child 
recovers, leads insidiously to significant protein FEEDING IN DIARRHEA 
energy malnutrition. 

Let us look again at the growth curve of one of With this evidence befo us, who could argue
the children made famous by the outstanding Ion- with the statement that complete treatment of diar­
gitudinal study of Leonardo Mata (Figure Q). Thanks rhea requires feeding? Yet I am sure that most of 
to attentive curative health care this child survived, you have faced personally the difficulty of con­
but the persistent onslaught of illness, especially vincing mothers, and also health workers, to feed 
diarrhea, continued relentlessly to take its toll on a child with diarrhea. The concept of resting the
the nutritional status of this child. Rehydrat: r)treat- gut is a popular one in traditional and modern 
ment for acute diarrhea was critical to thts child's societies alike. But just as too much rest in bed after 
survival. Yet rehydration alone gave the child little a heart attack courts disaster, so resting the gut is 
more than just another chance to get diarrhea now known to be a mistaken concept. Careful 
again, and again be threatened acutely with death. studies have shown that atrophy of the intestinal 
With fluid treatment alone the long-term prognosis villi and a decrease in intestinal enzymes occurs 

36 



FEEDBACK CONVINCES MOTHERS 
FIGURE 10 

DIARRHEA EFFECT ON GROWTH But how do we get mothers to understand the 
IllnessPrev,Ilence Weight Delecit importance of feeding, particularly extra feeding 

Age(mo.) (%Days ill) (Grams) during the convalescent period? Recall if you will 
our difficulty of gaining acceptance for oral re­

0.5 
 4.10% 190.476 hydration fluid. We had to urge people to look at6-123 913% 385120 
12.23 9.13% 854.1,230 the child, to stop worrying about the diarrhea so 
24-35 4.10% 380.950 much and recognize that fluid replacement im­

proved the child's strength, his.her appetite, his/
Total by 3 years 1.8- 3.5 Kg. her appearance and overall well-being. We fol­

lowed the eminently sensible suggestion of the great 

almost within hours after the last exposure of the pediatrician, Emmet Holt, "Treat the child, not thestool." Where we have succeeded in directing at­
in estine to food. Thus the presence of nutrients in ttoo hese ctal indicato retin t 

the intestinal lumen isessential to encounter these chid we hvebrtab ata ht.of 
effets:to aintin child, we have brought about acceptance of ORT.orm/gu morholgythe

refe:tomintainn gut morpandthoogyted To trigger an appropriate feeding response to the 
roplcemntof gutecos ante onued nutritional deficit produced by diarrhea, we need

production of necessary digestive enzymes. asmlrycnicn niao.Ti rgeti 
There are special advantages to extra feeding a similarly convincing indicator. This rigger, this 

during and after diarrhea. Studies have shown that indicator,is rgtivethe growth effect of diarfhea. 
ethd tmalnourished children have a capacity for catch- Growth iniocild is theonlm eh ow 

up growth- growth at a faster than normal rate- growth inthe child isthe only method that Iknow 

when they are fed calories and protein above the of for visualizing that indicator. 

normal requirements. In the immediate convales- Consider how impressed we all are with the 
cent period after acute diarrhea there is a similar graphic display of the nutritional impact of diar­
tendency for catch-up growth. If nutrients are of- rhea shown in the studies by Dr. Mata.A similar 
fered to the intestine at that time, their absorption graphic display on an actual weight chart can be 
and metabolism for catch-up growth can be seen. used to demonstrate to a mother the nutritional 

It is also important at this time to provide the impact of diarrhea on her own child to raise her 
child with additional vitamin A as diarrhea is as- awareness and concern and her interest in feeding 
Sociated with the acute onset of xerophthalmia, him her (Figure 11). 
I uil iorrnore, recent studies by Sommer and Tar- Now a mother may feed her child in response 
wodjo in Indc!,esia showed an increase in diar- to our advice without any weighing or use of a 
rhea incidence of up to three times in vitamin A growth chart. But how does she know she ishaving 
deficient children. It now appears that vitamin A an effect? And if she doesn't know, perhaps she 
plays a critical role in protection of the intestinal will stop her efforts too soon. 
mucosa from infection, thereby reducing the sus­
ceptibility to recurring diarrhea. Reduced inci­
dence of diarrhea issurely a desired program goal LACK OF EFFECTIVE FEEDBACK ON 
heretofore elusive. Vitamin A offers one answer. NUTRITIONAL EFFECT OF DIARRHEA 

This points to a major reason for the neglect of
FOOD ISTHE REAL SUPER ORS adequate feeding and for the lack of apprecia­

tion in both parents and workers alike for the role 
You have heard already this morning about Super of feeding during and after ii, rhea: there is no 

CRS, the use of various nutrients, particularly starch effective feedback. [iarrt' ist not recognized 
and proteins, to increase the absorption of fluid, for its contribution to cre( j malnutrilion. Once 
In fact, food is the real super ORS.When easily stools become normal, tf rlness isover. Just look­
digested food is presented to the intestine it sup- ing at the child, who can tell thal he or she has 
ports the reabsorption of the fluid found there, help- slipped one more nolch down the nutritional scale? 
ing to stop diarrhea. This satisfies the mother and With fluid and electrolyte losses, the more ob­
health worker, as well as replacing nutrient losses vious deficits in diarrhe(. lhe feedback loop is 
and initiating the all-important catch-up growth. more obvious. tho need for OR I and our response 
Diarrhea is indeed a nutritional disease and feed- of giving OR istriggered by lthe onset of diarrhea. 
ing is therefore the only reasonable response for In the patient, thirst is lhe feedback indicator and 
therapy. we can judge tho child's fluid needs in large part 
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9 

2. Recording it visibly and understandably.FIGURE 11 3. Communicating it effectively to the mother. 

2 - !4. 	 Doing it regularly and continuously. 
_All faour are necessary to make growth monit 

ing effective. By making perceptible the result of 
0_ "proper feeding, both when the child is well and 

..particularly 	 during and following acute diarrhea,cc,...., 	 growth monitoring can stimulate further action on 
. i _< the part of the mother. Growth monitoring, properly< 8 ,done, is in a very real sense the nervous system of o 7 	 - individual health care. Successful feeding is dem­

onstrated by the visual record of adequate growth,encouraging the mother to continue it such as in 
-Figure 12. Deficient growth, made visible by growth 

34 
.-- monitoring, can now stimulate an appropriate cor­

rective response, like crying or the onset of diar­
rhea. Weighing of the child, recording of the weight 
on a growth chart, and communicating the inter-

I 	 pretation to the mother allows the rm-other to see 
growth. Done on a routine basis, or example 
monthly, and also done after acute illnesses like 

4 .6 7 Rdiarrhea, 	 growth monitoring can reinforce appro-
I 'priate 	 feeding behavior and stimulate special cor-

AGE IN MONTHS rective feeding when needed. 
But growth monitoring must be more than just

the measurement of growth. Itrequires an effective 
by the presence or absence of thirst. "Give ORS response by the mother. Let us consider the four 
until the child doesn't want any more" is a nice 
description of a feedback-controlled function. In­
deed, such feedback mechanisms are the basis FIGURE 12
 
for balancing most physiologic functions and most
 
of our behavior as well. But in our nutritional man­
agement of diarrhea, 	we customarily have no ,.. . .­
handy feedback mechanism in place, no clear, ' 	 Iobjective, measurable, and visible effects to feed- !- -....f ;back into the response mechanism. We send out j i
nutritional messages to the mother of the child with . ! I--.- - -	 ­

diarrhea, but we rarely 	learn whether they are in- 9 .

ternalized or acted upon. The mother who follows 	

­

our nutrition messages in ;urn has no means to < 8 ......

detect the results of her action, yet she isstill ex-
 a
pected to follow these 	directions, which all too o 7 . . . 

often seem irrational or culturally alien to her. No g6wonder she often doesn't take our advice. How I- i
much blind faith can we reasonably expect? s , 

EFFECTIVE GROWTH MONITORING 3 

Growth monitoring can provide that critical 	 2 "
 
feedback to stimulate or modify the subsequent
feeding response. We must insist that we define 1 2 -'4 ' 6 _ i 
growh monitoring as: 

1. Measuring the growth objectively. 	 AGE IN MONTHS 
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elements that must be present for an effective re-
sponse to any stimulus. 

1. 	 Perception-Awareness of the Problem. 
Diarrhea isobvious and the mother wants it 
stopped. The growth effects of diarrhea re-
quire that the mother see the growth faltering 
and she can only do this by weighing the 
child. We must emphasize as one of our mes-
sages, along with our advice about fluid and 
feeding, that if your child has diarrhea, weigh 
him/her to check his her growth. 

2. 	 Motivation-The Desire to Respond We have 
successfully convinced mothers to be con-
cerned about fluid loss and want to replace 
it.They must also be concerned about growth. 
We must create a demand for growth so that 
mothers are receptive to strategies for 
achieving it. Only if a mother has seen and 
becomes aware of regular growth can we 
expect this to occur. 

3. 	 Knowledge and Skills--low to Manage 
Fluid and Feeding. The mother must know 
how to make proper ORS and to use it. She 
requires precise, descriptive, and practical 
instructions that are clear to both the health 
worker and her. This has been widely achieved 
in ORT programs. Our nutrition messages must 
be similarly clear, directive, and culturally 
credible. They must be time-limited and ap-
pear to the mother like a prescription: "Give 
X amount of a particular food (hopefully fa-
miliar, cheap, and available), made by a 
precise recipe, four times a day until the 
pre-illness weight or growth trajectory is 
reachieved." 

4. 	 The Means to Act--Rehydration Fluids and 
Food. Our programs have provided ORS 
packets or have confirmed the availability in 
the home of proper ingredients for sugar-salt 
solution, volume measures and other tools of 
rehydration. Logistics have been appreci-
ated by all of you as an important program 
element. But what about food? Should our 
programs try to provide,special food as well? 
Inmost countries, probably not. Surely we can 
hope for food redistribution even in the poor-
est home. Only a few hundred calories for a 
few days can make the difference in catch-
up growth. Where food supplements are 
available, diarrhea offers a highly targeted 
use of these supplements to be given fre-
quently for a brief period after illness.This rein-
forces our message and yet does not breed 
dependency. 

CHILD WEIGHING IS NOT GROWTH
 
MONITORING
 

Many experts have criticized growth monitoring 
programs as being ineffective, and indeed many 
or most are. The reason is that they stop with the 
first of these elements, perception, or in fact even 
fail to provide that to the mother. Flow many of you 
have visited child weighing programs in which the 
mothers line up with their children, the local health 
worker then takes the child from the mother and 
weighs it, marks the card, closes it, and then hands 
it and the child back to the mother, not even com­
mernting on whether the weight has gone LIp or 
down? This sort of program fails even to provide 
perception or awareness of growth or its faltering, 
never mind the needed motivation, knowledge, 
and action. No, child weighing is not growthmon­
itoring. No, a weight chart isnot enough-posses­
sion of a weight chart alone is not likely to have 
much influence on the child's nutrition. Neither is 
ORS effective if taken one teaspoon three times 
daily. Like ORT, growth monitoring must be used 
properly if its health potential is to be realized. 

Perception of growth, desire by the mother for 
growth, knowledge of appropriate feeding, and 
the availability of food--these together lead to 
growth, growth that is fed back through growth 
monitoring to the mother who sees the results of 
her action. Involving the mother in growth moni­
taring of her child, beginning at the very earliest 
age, will establish an appreciation for growth, even 
her demand for it. By including nutritional assess­
ment in our management of diarrhea, diarrhea, 
often viewed by workers and mothers alike as a 
minor illness, will come to be seen for its gr wth 
effect and accepted as an important condition 

requiring a concered feeding response. 

ORT PROGRAMS NEED GROWTH 
MONITORING 

This is important to keep in mind when looking 
at the programmatic implications of what we have 
been talking about. Telling the mother of a fifteen­
month-old child with diarrhea that she should take 
the child to be weighed will be worth very little 
unless she has been involved on a continuous basis 
vith a growth monitoring activity. No one will be 
able to detect the impact of that particular epi­
sode on the child's growth, and the child's nutri­
tional state cannot be dramatically altered with 
even proper feeding following this single illness. So 
itbecomes particularly important to ORT programs 
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that there be well-functioning growth monitoring 
running alongside to provide the mother with the 
knowledge and motivation she needs to under-
stand the meaning of weight loss from that acute 
diarrheal episode and to take appropriate feed­ing action. 

Does this mean that ORT programs should take 
on the job of starting and running growth moni-
toring activities? No more than I would counsel 
you to assume full responsibility for the many other 
programs impinging on child health and paic-

ularly diarrhea. We all know that the multiple tasks 
of running an effective ORT program alone are 
often more than can be managed effectively by 
the ORT program staff available to do them Rut 
the critical importance of growth monitoring to the 
success of ORT programs in countries with signifi­
cant malnutrition makes some sort of action to en-
sure the presence of a functioning growth moni-
toring program essential. Through active efforts, 
both at higher levels and at the level of the cam-
munity, to strengthen nutrition efforts and ensure 
effective collaboration and service integration with 
them, OPT programs can support existing growth 
monitoring efforts. But where no growth monitoring 
activities presently exist, ORT programs should make 
every effort to bring them into existence, just to 
ensure that the success of their hard work to pro-
vide effective fluid therapy isnot jeopardized by
lack of the means to provide effective nutritional 
management of diarrhea. 

GROWTH MONITORING BENEFITS FOR 
PRIMARY HEALTH CARE 

The presence of a well-functioning growth man-
itoring program can provide additional benefit to 
the ORT program as well (Figure 13). The regular 
growth monitoring visit isan excellent time for the 
community health worker to demonstrate appro-
priate fluid therapy to mothers, as well as to em 
phasize the nutritional management of diarrhea 
Indeed, done properly, growth monitoring is a 
strategy to bring the mother into contact with the 
health workers on a regular basis, more frequently 
and earlier in the child's life, even before illness 
strikes. It isa prospective activity and can prepare 
the mother to deal effectively with diarrhea and 
other illness, as well as being an ideal opportunity 
for preventive activities such as immunization or 
health education. By recording illness on the chart, 
mothers can see the effect of diarrhea on growth 
and be convinced of its importance just as we are. 
This lesson can occur even when the child isnot 
acutelv suffering from diarrhea, if the health worker 

FIGURE 13 
GROWTH MONITORING BENEFITS FOR
 

PRIMARY HEALTH CARE
 

* DIARRHEA MANAGEMENT TEACHINGi REGULAR, FREOUENT. EARLY CONTACT 
. IMMUNIZATION AND HEALTH 

EDUCATION 

• HEALTH SYSTEM INTO THE 

COMMUNITY 
BENEFITS THE HEALTH WORKERp MOTIVATES MOTHER AND HEALTH 

WORKER 
, OBJECTIVE GOAL FOR COMMUNITY 

AND HEALTH SYSTEM 

actively seeks to find out why the child has lost 
weight and discusses the cause, perhaps an ep­
isode of diarrhea two weeks earlier, with the mother. 
This isthe occasion to reinforce yourORT messages 
as well as encourage feeding. 

Doing growth monitoring in the village pulls pri­
mary health care out of the health facility and into 
the community, bringing about far higher cover­
age of basic services, especially ORT. In an iso­
lated, rural area of Haiti totally deprived of routine 
health care, use of ORT rose from a baseline of 
0 percent to 87 percent in one year through re­
peated instruction and demonstration of ORT at 
six weekly growth monitoring sessions done by a 
mobile team. "How else could we have contacted 
all those 8,000 mothers on repeated occasions to 
be sure they understand and use ORT correctly?"was the response of the program director when I 
asked the importance of growth monitoring. "Sure, 
house to house-but I cannot possibly afford it, 
and how would I reinforce the message even if I 
could teach house to house?" How else do you 
ensure the interaction necessary to really change 
behavior? By incorporating this strategy, a diar­
rhea program can evolve from a categorical ap­
proach to case management and rehydration to 
becoming a basic activity integrated with and 
supportive of primary health care. 

The integration of categorical services such as 
diarrhea case management into growth monitor­
ing can benefit the health worker as well as the 
mother and child. First, regular monitoring of growth
will draw primury health care workers into inter­
action with the community on a continuing, regular 
basis. Second, the monthly weighing activity isthe 
appropriate forum for the health worker to dem­
onstrate proper use of ORT, or to distribute chloro­
quine for malaria, to immunize, or provide periodic
high doses of vitamin A. Growth monitoring pro­
vides a handle for all health education. Third, growth 
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monitoring provides a clear, overall goal that can 
be measured: "Growth for All" now. 

Recovery of pre-illness weight through extra at-
tention to feeding is a clear goal and a time-
limited one and a much more satisfying response 
to illness for both health worker and mother than 
the general and somewhat vague exhortations on 
nutrition that are the commonly seen approach. 
Finally, the feedback cycle, so important to the 
;ndividual child and mother pair, works also to 
stimulate primary health care. Health workers 
themselves find growth monitoring a rewarding 
means of measuring the impact of their own in-
teraction with mothers and of other programs de-
signed to improve health at the communities. They 
see some results of their actions. 

In Indonesia, villagers record the level of partic-
ipation in their weighing program and the per-
centage of children gaining weight, recognizing 
that weight gain in the village as a whole is a 
reflection of the general health of the entire corn-
munity. Feedback as a measure of nutritional health 
becomes the motivating tool for health workers 
and their supervisors can immediately see which 
communities are prospering and which need more 
attention. 

COMPREHENSIVE DIARRHEA 

MANAGEMENT: TOOL FOR 
STRENGTHENING PHC 

Our concern for diarrhea, perhaps the most 
common illness of childhood, has carried us in this 
discussion from acute dehydration to the under-
lying nutrition problems, to recognition of the im-
porance of feeding inachieving full recovery from 
diarrhea. I see no other viable strategy option be-
sides regular interaction with mothers, helping them 
to understand a:.d deal with diarrhea properly. 
Somehow you just have to get health workers to 
talk and interact with individual mothers. I submil 
that growth monitoring sessions, properly orga-
nized, will provide both the initial trigger or stimulus 
to feeding and the continuing feedback to moth-
ers necessary to maintain their efforts to obtain 
normal growth. It is this feedback, this interaction 
with mothers, this forum for dialogue that I urge 
you to build into your programs. 

This comprehensive approach to the diarrhea 
problem at the community level can lead to a 
system of primary health care itself. For oiarrhea 
is perhaps a model for many communit/ health 

problems and its resolution requires a truly broad­
based approach, spanning the care of patients­
effective health education, involvement of the 
mothers in the understanding of the care of their 
child, community action, mobilization of re­
sources, environmental improvements and man­
agement, supervisory and evaluation functions ex­
tending to the entire community. Responding to 
diarrhea with adequale fluid, feeding, and feed­
back will lead to the kind of comprehensive ap­
proach that is the basis of effective primary health 
care. 

Your experiences over the past few years nave 
shown that you can implement high coverage, 
high impact, effective ORT programs. You should 
take pride in what you have accomplished and 
the systems you have developed to reach out to 
the millions to change attitudes and practices that 
result in measurable improvements in health. 

The successofORT programs isan exciting proof 
of your ability to make things happen in health. 
Let us not stop here at oral rehydration alone, but 
recognize the greater effect of diarrhea as a nu­
tritional disease and the role of nutrition in all of 
health. Let us join with other elements of your health 
care system to include the necessar, emphasis on 
feeding and develop a feedback system ena­
bling sustained contact with mothers, a system that 
will strengthen the entirte fabric of health care by 
incrementally expanding to embrace all facets of 
the total primary health care approach. 

FLUID, FEEDING, AND FEEDBACK 

Only a few years ago skeptics doubted the abil­
ity of mothers and health systems alike to bring oral 
fluid therapy into every home. Yet in this brief pe­
riod you have made home rehydration an integral 
part of all of your programs. Many of you have 
recognized the importance of continued feeding 
in diarrhea and are working to incorporate those 
messages into your ORT programs as well. But even 
more important and most critical, we must not dis­
regard the element critical to any dynamic living 
system--feedback Feedback to the mother, 
feedback to the health worker, feedback to the 
entire system. This isthe element that will ultimately 
make the whole system work. 

Let us offer a total strategy on which to build 
"Health for All." A comprehensive approach to oral 
therapy for diarrhea with fluid, feeding, and feed­
back offers that strategy to primary health care 
programs in your countries throughout the world. 
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NON-CLINICAL INTERVENTIONS FOR DIARRHEA CONTROL:
 
EFFECTIVENESS AND COSTS
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DEFINING ADIARRHEAL DISEASES 

CONTROL PROGRAM 


Several development agencies, most notably
WHO and UNICEF, and many developing country 
governments have made oral rehydralon therapy 
(ORT)the cornerstone of their programs for diar-
rhea control. There are two main reasons for this. 
First, the development of ORT represented a true
revolution in diarrhea therapy and brought the 
promise of treatment into every home in the world 
Second, field research and evaluation have shown 
that ORT isan effective and relatively inexpensive 
method for dramatically reducing the mortality
caused by acute watery diarrhea (Rohde, 1984). 
It iscertainly understandable, and probably cor-
rect therefore, that ORT should continue to be the 
flagship of the international and national efforts ro 
overcome the immense burden of sickness and 
death caused by diarrheal diseases. Evidence of 
this emphasis on ORT is clearly provided by the 
title of this conference and its predecessor.

The danger inemphasizing ORT, however, isthat 
it may foster a belief that ORT equals diarrheal 
diseases control. Figure 1 indicates the probable 
efficacy of ORT in combatting diarrhea mortality
and morbidity of three main clinical types. ORT is 
proven to be highly effective in preventing death 
from dehydration caused by acute watery epi-
sodes of diarrhea. Its role in preventing death from 
dysenteric or chronic aiarrheas isbelieved to be 
limited but isnot well documented at the present 
time. 

The impact of an ORT program on overall diar­
rhea mortality rates in an area will depend. there­
fore, on the proportion of diarrhea deaths that are 
caused by acute watery episodes rather than dys­
enteric or chronic episodes. Where this proportion 
ishigh, ORT impact on diarrhea mortality may be 
high. Where, as may be the case inmany areas, 
the proportion islow, the maximum impact of ORT 
on overall diarrhea mortality rates can only be 
modest.
ORT con be expected to have little or no impact 

on the morbidity rates of any type of diarrhea, 
allhough by limiting the nutritional damage during 
an acute watery episode, it might reduce the se­
verity and duration Of subsequent episodes.
 

ORT is probably a relevant and cost-effectiveintervention for diarrhea control in all countries. It 
is especially important in those countries where 
diarrhea mortality rather than morbidity isthe main 
concern. In all countries, however, ORT should be 
complemented by other diarrhea control inter­
ventions designed to avert mortality not averted 
by ORT and to i'educe morbidity rates. Inthis paper
the effectiveness and costs of some of these other 
interventions are examined. 

NON-CLINICAL INTERVENTIONS FOR 

DIARRHEA CONTROL 

In 1982 the Diarrhoeal Diseases Control Pro­
gramme of WHO (WHO/CDD) initiated a system­
atic study of interventions that might play a role in 
diarrhea control, excluding the clinical and case­
management interventions (Feachem et al., 1983). 
A list of 18 interventions was drawn up (Figure 2)
and an international group of specialists (Figure 
3) mobilized to analyze the evidence concerning 
the effectiveness and feasibility of these interven-

FIGURE 1 
THE POSSIBLE EFFECTIVENESS OF ORT INREDUCING MORTALITY AND MORBIDITY FROM 
THREE CLINICAL TYPES OF DIARRHEA 

Diarrhea: Clinical type 

acule 
watery dysenteric cironic 

mortality 
morbidity 

great 
none? 

limited? 
none 

limited? 
none 
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FIGURE 2 
POTENTIAL NON-CLINICAL INTERVENTIONS FOR DIARRHEA CONTROL AMONG YOUNG 
CHILDREN 

Strategy area Potential Intervention 

Maternal health 9 Preventing low-weight birth 
* Enhancing lactation 

Child health e Promoting breastfeeding 
e Improving weaning practices 
* Supplementary feeding program 
* Using growth charts 
* Increasing chiild spacing 
e Vitamin A supplementation 

Immuno- and e Rotavirus immunization 
chemoprophylaxis e Cholera immunization 

* Measles immunization 
* Chemoprophylaxis 

Interrupting * Improving water supply and sanitation facilities 
transmission * Promoting personal and domestic hygiene 

* Improving food hygiene 
e Controlling zoonotic reservoirs 
e Controlling flies 

Epidemic control 9 Epidemic surveillance, investigation, and control 

FIGURE 3 

Reference to published analysis (where
 
applicable]
 

Ashworlh & Feachem (1985a)
 
Ashworth & Feachem (1985b)
 

Feachem & Koblinsky (1984)
 
Ashworth & Feachem (1985c)
 
Feachem (1983)
 
in preparation
 
in preparation
 
in preparation
 

de Zoysa & Feachem (1985b)
 
de Zoysa & Feachem (1985b)
 
Feachem & Koblinsky (1983)
 
de Zoysa & Feachem (1985a)
 

Esrey et al. (1985]
 
Feachem (1984)
 
in preparaiion
 
in preparation
 
in preparation
 

in preparation
 

PERSONS WORKING ON THE WHO/CDD STUDY AND COMPARATIVE ANALYSES OF EIGHTEEN 
INTERVENTIONS TO CONTROL DIARRHEAL DISEASES AMONG YOUNG CHILDREN 

Ann Ashworth 
Paul Blake 
Ancrew Creese 
Da .id de Ferranti 
Isabelle de Zoysa 
Steven Esrey 
Richard Feachem 
Robert Hogan 
James Hughes 
Marjorie Koblinsky 
Michael Merson 
Anne Mills 
Francois Orivel 
Margaret Phillips 
Diana Silimper 

tions. For interventions found to be effective and 
feasible, more detailed studies of costs and cost-
effectiveness have been initiated, 

Analyses of the effectiveness and feasibility of 
11 of the 18 interventions, using a standardized an-
alytical approach, have been published while the 
remaining seven are in preparaio i (Figure 2J. These 
reports are very detailed and the work is still in 
progress. This paper can provide no more than a 

LSHTM, London, UK 
CDC, Atlanta, Georgia, USA 
CDS, Swansea, UK 
World Bank, Washington, D.C., USA 
LSHTM. London, UK 
Cornell, Ithaca, New York, USA 
LSHTM, London, UK 
WHO, Geneva, Switzerland 
CDC, Atlanta, Georgia. USA 
ICDDR, B, Dhaka, Bangladesh 
WHO, Geneva, Switzerland 
LSHTM. London, UK 
IREE, Dijon, France 
L5HTM, London, UK 
YKHC, Alaska, USA 

brief summary of the main results achieved to date. 
Several interventions have been found to be in­

effective, of limited feasibility, or too costly and so 
do not appear to have a major ro!o in diarrheal 
diseases control programs in developing countries 
in the foreseeable future. These are: 

* supplementary feeding programs, 
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" 	chemoprophylaxis, 
" 	 fly control. 

Other interventions are of uncertain effective-
ness, feasibility, or cost and require more research 
before their potential role in diarrheal diseases 
control programs can be assessed, rhese are: 

* preventing low weight birth. 


" using growth charts, 


• increaing child spacing, 

" vitamin A supplementation, 

• 	 improving food hygiene, 

" 	control of zoonotic reservoirs, 
" 	epidemic control, 

The final group of interventions are those for which 
the evidence for high effectiveness and feasibility 
isreasonably strong. These are: 

" 	promotion of breasifeeding, 

* 	 improving weaning practices, 
" 	rotavirus immunization, 

" 	cholera immunization (in special circum-
stances), 

" 	measles immunization, 

" 	 improving water supply and sanitation facil-
ities, 

* promoting personal and domestic hygiene. 
For these interventions, more detailed studies of 

costs and cost-effectiveness are now underway 
(Phillips et al., 1985a, 1985b). The remainder of this 
paper is devoted to a brief account of the evi-
dence on effectiveness, feasibility, and costs of 
this final group of more promising interventions, 

PROMOTION OF BREASTFEEDING 

The li 4 rature on the relative risks of diarrhea mar-
bidity to infants on different feeding modes suffers 
from several methodological problems. Thirt','-five 
studies from 14 countries were reviewed (Feachem 
and Koblinsky, 1984); 83 percent of studies found 
that exclusive breastfeeding was protective cam-
pared to partial breastfeeding, 88 percent that 
exclusive breastfeeding was protective cam-
pared to no breasifeeding, and 76 percent that 
partial breasifeeding was protective compared 
to no breastfeeding. When infants receiving no 

breast milk are contrasted with infants on exclusive 
or partial breastfeeding, the median relative risks 
are 3.0 for those aged 0 to 2 months, 2.4 for those 
aged 3 to 5 months, and 1.4 for those aged 6 to 
11 months. Above I yearof age no protective effect 
of breastfeeding on diarrhea morbidity isevident. 
Vhen infants receiving no breast milk are con­

trasted with [hose on exclusive breastfeeding, me­
dian relative risks are 3.5 to 4.0 in the first 6 months 
of life. 

There is limited, and mostly pre-1C50, literature 
on the relative risks of diarrhea mortality for infants 
on different feeding modes. Nine studies from five 
countries were reviewed, most of which showed 
that breastfeeding protects substantially against 
death from diarrhea. When infants receiving no 
breast milk are contrasted with those on exclusive 
breasifeeding, the median relative risk of death 
from diarrhea during the first six months of life is25. 

Breasfeeding can be promoted by changes in 
hospital routine and by giving information and sup­
port to mothers. A review of 21 studies from eight 
countries shows that by such promotion the most 
likely reductions inthe prevalence of non-breastfed 
infants ore 40 percent among infants aged 0 to 2 
months, 30 percent among those aged 3 to 5 
months, and 10 percent among those between 6 
months to 1 year old. Theoretical calculations based 
on these data show that such promotion can re­
duce diarrhea morbidity rates by 8 to 20 percent 
and diarrhea mortality rates by 24 to 27 percent 
in the first 6 months of life. For children aged 0 to 
59 months, diarrhea rates would be reduced by I 
to 4 percent and mortality rates by 8 to 9 percent. 

Detailed characterizations and castings of in­
terventions to promote breasifeeding ore now un­
derway (Phillips et al., 1985a). Changes in hospital 
routine to promote early and continued breast­
feeding may be achieved by conferences tar sen­
ior hospital staff and by lobbying and educating 
staff at all levels. These changes may be achieved 
for less than $2.50 [all costs in this paper are ex­
pressed in1982 U.S. dollars] per mother-and-infant 
exposed, with costs being sensitive to the size of 
the hosp'tal, salary levels, and the sophistication 
of the educational activities. Mass media pro­
grams in support of breastfeeding vary enormously 
in cost depending largely on the sophistication of 
the messages, their mode of delivery, and the size 
of the population being covered. With judicious 
selection, it should be possible in most countries 
to promote breastfeeding at a cost of $5.00 or less 
per mothor oid-infant exposed. This figure does 
not include the costs of providing creches, ma­
ternity leave, and breasifeeding breaks for moth­
ers in formal employment. These latter costs may 
be 100 times greater than those for the other ac­
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tivities mentioned above, but may be borne by 
employers rather than by the government, 

We may imagine a poor community where 75 
percent of infants under 3 months are exclusively
breastfed and where the diarrhea morbidity and 
mortality rates are 220 and 1.4 per 1U0 children 
aged 0 to 59 months per year (Snyder and Merson, 
1982). If a package of activities to promote breast-
feeding costs $5.00 per mother-and-infant ex-
posed and reduces the 0 to 59 months diarrhea 
morbidity and mortality rates by 1 percent and 8 
percent respectively (see above), the cost-effec-
tiveness will be $45.00 per diarrhea episode averted 
and $890.00 per diarrhea death averted among 
children under 5 years of age. 

IMPROVING WEANING PRACTICES 

Evidence from 12 countries suggests that wean-
ing education can improve the nutritional status 
of infants and young children (Ashworth and 
Feachem, 1985c). The effectiveness of weaning 
education depends in part upon the appropriate-
ness of the design of the program with regard both 
to the content of the messages and their method 
of delivery. Face-to-face communication by lo­
cally recruited workers, reinforced by radio and 
other mass media, may be the most effective de­
livery mechanismsliveyin some countries.mehansmsn 	soe cuntres.The 

On the basis of theoretical calculations, it ises-
timated that weaning education can reduce diar-
rhea mortality rates by 2 to 12 percent in children 
under 5 years of age. These estimated mortality 
reductions exclude any effects of weaning edu-catinhgieeo fodan an coseqentre-
ductions in both diarrhea morbidity and mortality
ratins. nlsothcudarothealiisthe nmtalit 
rates. Also excluded from the analysis isthe impact
of including messages concerning feeding during 
and after diarrheal illness. 

From the data assembled, cost-effectiveness es-
timates of weaning education as a method for 
reducing diarrhea mortality may be derived. Thefollowing assumptions are made: 

" 	that both malnourished and well-nourished 
children participate and that the target age 
group is6 to 23 months: 

" 	that the annual cost of the program is$5.00 
per participating child; 

* 	 that a 10 percent reduction in diarrhea mar-
tality rate over the first 5 years of life isachieved 
among participating children; and 

* 	 that the pre-intervention diarrhea mortality rate 
among children under 5 years of age is 1.4 
per 100 children per year. 

With these assumptions, the cost per diarrhea 
death averted ina child under 5 years is$1,070.00 
This figure isproportional to the cost per partici­
pating child and inversely proportional to the per­
centage reduction in mortality rate, which in turn 
isproportional to the pre-intervention prevalence 
of malnutrition. T1ie cost per diarrhea death averted 
will be lower if it is possible to direct the program 
only to malnourished children. For instance, if only 
children who are 75 percent weight-for-age par­
ticipate, and if the proportion of such children be­
fore the intervention is40 percent, then with oth­
erwise the same assumptions as above, the cost 
per diarrhea death averted will be $430.00. 

These tentative cost-effectiveness estimates are 
towards the lower end of the range of similar es­
timates being derived inthis series of analyses of 
interventions for diarrhea control. They suggest that, 
despite the underestimation of effectiveness caused 
by excluding any effect of weaning education on 
food hygiene, weaning education may be an 
economically attractive diarrhea control measure 
in some countries. 

ROTAVIRUS IMMUNIZATION 

potential impact of the new rotavirus vac-
Te potentl impac ote n r iusta 

cns crentlyundeeopen and feld ria 
has bn a nalyzedt(de oa nd Feache 
1985b . In developing countries, rotavirus may be 
responsible for about 6 percent of all diarrhea ep­isodes and 20 percent of all diarrhea deaths in 
children under 5 years of age (Figure 4). In indus­
trialized countries these proportions may be higher.
A rotavirus vaccination program that achieves a60 	percent coverage of children by an average 

age of cie h an averce 
age of 6 months with a vaccine having 80 percent 
efficacy, might reduce the diarrhea morbidity rate 
by 2.4 percent and the diarrhea mortality rate by7.7 percent among cihildren under 5 years of age.

Cost analysis by Phillips et al. (1985b) suggests 
that rotavirus vaccine could be added to an ex­
isting vaccination program for, on average, less 
than $2.00 per child fully vaccinated. Assuming an 
annual diarrhea morbidity rate and mortality rate 
of 220 and 1.4 respectively, per 100 children urder 
5 years of age and a cost of $2.00 per child vac­
cinated, the cost effectiveness of rotavirus immu­
nization would be $5.00 per diarrhea episode 
averted and $220.00 per diarrhea death averted 
among children Linder 5 years of age. 
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FIGURE 4 
IMPACT OF ROTAVIRUS IMMUNIZATION ON DIARRHEA MORBIDITY AND MORTALITY RATES 
AMONG CHILDREN UNDER FIVE YEARS OF AGE INDEVELOPING COUNTRIES °) 
Age 

[months) Proportion of diarrhea episodes Proportion of diarrhea deaths 

Caused Averted by Caused Averted by
by rotavirus by rolavirus 

rotavirus immunizationl rotavirus immunization'" 
%] ,") %] (%]

0-5 8 O0 12 0.0 
6-23 10 4.8 30 14.4 

24-59 1 0.5 5 2.4 
0-59 6 2.4 20 7.7 
"Assumptions include eighty percent vaccine efficacy, sixty percent program coverage, and an average age of full irn­

munization of six months. For a fuli explanation of the derivation of these figures see de Zoysa and Feachem (1985b).
'The computed proportions of episodes and deaths av3rted are directly proportional to the vaccine efficacy and the program 

coverage, and thus the effects of different values for these parameters may be readily computed, 

CHOLERA IMMUNIZATION 

The potential impact of the new cholera vac-
cines currently under development and field trial 
has been analyzed (de Zoysa and Feachem, 
1985b). The impact of improved cholera vaccines 
depends on the prominence of cholera as a cause 
of diarrhea and this varies greatly from country to 
country. Taking the extreme example of Bangla- 
desh, cholera may account for about 0.4 percent
of all diarrhea episodes and 8 percent of all diar-
rhea deaths in children under 5 years of age (Fig-
ure 5). Values for the efficacy of a new cholera 
vaccine have to be assumed. A protective effi-

cacy of 64 percent has been found inchallenge 
studies among adult U.S. volunteers receiving three 
oral doses of combined Bsubunit/whole-cell vac­
cine. A value for the efficacy of a new cholera 
vaccine of 70 percent isassumed here, The vac­
cination schedule for this vaccine is unknown at 
present. If a new vaccine does not give long-last­
ing protection, the optimal age of administration 
may be around 24 months, before the peak in 
age-specific cholera incidence rate. In this case 
it will not be delivered within the age range of the 
existing Expanded Program on Immunization (EPI) 
and so coverage may be low. 

A cholera vaccination program that achieves 

FIGURE 5 
IMPACT OF CHOLERA IMMUNIZATION ON DIARRHEA MORBIDITY AND MORTALITY RATES 
AMONG CHILDREN UNDER FIVE YEARS OF AGE INBANGLADESH °) 
Age 

(months) Proportion of diarrhea episodes Proportion of diarrhea dec ns 

Averted by Averted b! 
Caused by cholera Caused by cholera 
V cholerae immunization"'! V cholerae immunization"b ' 

S(01) _ (%) ( o] (Y 
0-23 0.2 0.0 5 0.0

24-59 06 0,3 20 8.4 
0-59 9.4 0.1 8 1.7 
"Assumptions include seventy percent vaccine efficacy, sixty percent program coverage, and an average age of full im­

munizalion of two years. For a full explanation of the derivation of these figures see de Zoysa and Feachem (1985bj.
"The computed proportions of episodes and deaths averted are directly proportional to the vaccine efficacy and the program 

coverage, and thus the effects of different values for these parameters may be readily computed. 
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a 60 percent coverage of children at an average 
age of 24 months with a vaccine having 70 per-
cent efficacy would reduce the diarrhea morbidity 
rate by 0.1 percent and the diarrhea mortality rate 
by 1.7 percent amont children under 5 years of 
age in Bangladesh. 

Cost analysis by Philips et al. (1985b) suggests 
that cholera vaccination could be added to an 
existing vaccination program for, on average, less 
than $4.00 per child fully vaccinated.Assuming an 
annual diarrhea morbidity rate and mortality rate 
of 220 and 1.4 respectively, per 100 children under 
5 years of age and a cost of $4.00 per child vac-
cinated, the cost-effectiveness of cholera immu-
nization in Bangladesh would be $220.00 per diar-
rhea case averted and $2000.00 per diarrhea death 
averted among children under 5 years of age. 
These estimates are related to routinely adminis-
tered vaccines and not their use in cholera out-
breaks, when their cost-effectiveness could be 
substantially improved. 

MEASLES IMMUNIZATION 

The effects of measles immunization on diarrhea 
morbidity and mortality rates have been analyzed 
using data from field studies and theoretical cra-
culations (Feachem and Koblinsky, 1983). Two types 
of measles-associated diarrhea are distinguished: 
with-measles diarrhea, which starts between 1week 
pre-rash-onset and 4 weeks post-rash-onset; and 
post-measles diarrhea, which starts 4 to 26 weeks 
post-rash-onset. The etiology of these measles-
associated diarrheas is unknown but some evi-
dence points towards a frequently severe and dy-
senteric form of disease with Shigella playing a 
major role. A measles vaccination program that 
achieves a 60 percent coverage of children at 9 
to 11 months of age, with a vaccine having 85 
percent efficacy, might reduce the diarrhea mor-
bidity rate by 1.8 percent and the diarrhea mor-
tality rate by 13 percent among children under 5 
years of age (Feachem and Koblinsky, 1983). 

Cost analysis by Phillips et al. (1985b) suggests 
that measles vaccine could be added to an ex-
isting vaccination program for, on average, less 
than $2.00 per child fully vaccinated. Assuming an 
annual diarrhea morbidity rate and mortality rate 
of 220 and 1.4, respectively, per 100 children under 
5 years of age and a cost of $2.00 per child vac-
cinated, the cost-effectiveness of measles immu-
nization as a diarrhea control measure would be 
$6.00 per diarrhea case averted and $130.00 per 
diarrhea death averted among children under 5 
years of age. These cost-effectiveness estimates 

exclude the main benefits of measles immuniza­
tion, namely the reduction of measles rates. 

IMPROVING WATER SUPPLY AND 

SANITATION FACILITIES 

A theoretical model has been developed that 
relates the level of ingestion of diarrhea-causing 
pathogens to the frequency of diarrhea in the 
community (Esrey et al,, 1985). The implications of 
this model are that in poor communities an incre­
mental improvement in water supply and sanita­
tion facilities will have a greater impact on diar­
rhea mortality rates than on morbidity rates, a 
greater impact on the incidence rate of severe 
diarrhea than on that of mild diarrhea, and agreater 
impact on diarrhea caused by pathogens having 
high infectious doses than on diarrhea caused by 
pathogens having a low infectious dose. 

The impact of water supply and sanitation on 
diarrhea-related infections, nutritional status, and 
mortality was analyzed by reviewing 67 studies 
from 28 countries (Esrey et al., 1985). The median 
reductions in diarrhea morbidity rates are 22 per­
cent from all sludies and 27 percent from a few 
better-designed studies. All studies of the impact 
on total mortality rates show a median reduction 
of 21 percent, while the few better-designed stud­
ies give a median reduction of 30 percent. Im­
provements in water quality have less of an impact 
than improvements in water availability or sani­
tation. There are no adequate data on the impact 
of improvements in water quality plus availability 
together with excreta disposal. Likewise, the avail­
able data do not permit an assessment of the 
advantages of adding a hygiene education com­
ponent to a project, but analysis of hygiene ed­
ucation alone suggests that it may further enhance 
the impact (see below). 

Taking all the evidence together, it is possible 
that well-designed projects combining water sup­
ply, excreta disposal, and hygiene education may 
achieve diarrhea morbidity rate reductions of 35 
to 50 percent. It is to be expected that in any given 
project the impact on diarrheq mortality rates will 
be larger than that on diarrhea morbidity rates 
except in areas where other interventions such as 
oral rehydration programs have substantially re­
duced the risk of death from diarrhea. 

Preliminary analysis of cost data from 87 de­
veloping countries suggests median annual costs 
of $14.00 per capita for rural water supply and 
latrine projects and $46.00 per capita for a com­
bination of in-house water and sewerage in an 
urban area (Esrey et al., 1985). Special difficulties 
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are inherent in applying cost-effectiveness analysis 
to interventions having multiple benefits; water 
supply and sanitation interventions present these 
difficulties in an extreme form (Berman, 1982; Bris-
coe, 1984). In addition to their impact on diarrhea 
rates among young children, these interventions 
may avert diarrhea in other age groups, reduce 
the incidence of other infectious diseases, and have 
a variety of benefits unrelated to health. Studies 
on ways to overcome these analytical difficulties 
are in progress. 

PROMOTING PERSONAL AND DOMESTIC 

HYGIENE
 

Interest in the role of education indisease control 
has increased considerably in recent years. It is 
probable that beffer-educated communities en-
joy relative protection against several diseases 
compared to less-educated but otherwise similar 
communities. This protection may be conferred both 
by general education (as measured for instance 
by school attendance, adult literacy, or education 
of heads of households) and by disease-specific 
education. Disease-specific education can be 
preventive or therapeutic in content. 

The effects of improving personal and domestic 
hygiene on diarrhea morbidity were reviewed us-
ing data from studies in hospitals, day care cen-
ters, and communities (Feachem, 1984). There is 
evidence that low educational attainment and 
certain religious customs predispose to diarrhea 
presumably because of behavioral factors. 

The specific hygiene-related behavior that has 
been most studied ishand washing. Hospital stud-
ies suggest that enteric infections can spread via 
contaminated hands and that hands can be de-
contaminated by washing with soap and water. 
Three studies from Bangladesh, the United States, 
and Guatemala on the impact of hygiene edu-
cation programs on diarrhea are reviewed in de-
tail. Reductions in diarrhea incidence rates of 
between 14 and 48 percent were documented in 
these studies. Little is known on the impact of hy-
giene education programs on diarrheas of spe-
cific etiology or of their impact on diarrhea mor-
tclity. Information is lacking on the optimal design 
of such programs, on their costs, and on their 
dependence on pre-existing levels of sanitary 
facilities. 

Diarrhea control can also be attempted by pro-
moting the use of specific water purification or 
protection technologies in the home. The second-
ary transmission of cholera in Calcutta was re-
duced by encouraging families to add chlorine 

tablets to stored water and was reduced still further 
by providing families with earthenware water stor­
age vessels having a narrow inlet and a spout 
(NICED, 1985). The secondary transmission of chol­
era was also reduced in Dhaka by encouraging 
families to treat stored water with alum potash, 
which promotes sedimentation and lowers the pH 
(Kahn et al., 1984). However, home chlorination of 
stored water in a rural area of northeastern Brazil 
did not reduce diarrhea incidence rates although 
it greatly reduced the fecal contamination of the 
water (Kirchhoff et al., 1985). 

CONCLUSIONS 

The comparative cost-effectiveness of alterna­
tive interventions for reducing morbidity or mortality 
caused by specific communicable diseases is a 
relatively recent field of inquiry. The work on diar­
rhea control reported here was initiated in 1982 
and iscontinuing. The main outcome thus far has 
been to focus attention on seven specific diarrhea 
control measures that are both effective and fea­
sible. For some of these interventions, preliminary 
data on cost-effectiveness suggest that they can 
avert a diarrhea death in a child under 5 years of 
age for less than $1,000.00. Three lines of further 
work are suggested by the results reported here. 

First, those seven interventions known to be ef­
fective and feasible must be operationalized in 
developing countries. Not all interventions are ap­
propriate everywhere. For instance, in rural India 
it would not in general be necessary to promote 
breasifeeding, whereas in Latin America and in 
urban areas throughout the world this intervention 
is likely to be a highly cost-effective method of 
controlling diarrhea morbidity and mortality. InLatin 
America, cholera vaccination would not be ap­
propriate and indeed in most countries would be 
much less cost-effective than the data reported 
here for Bangladesh suggest. Both rotavirus and 
cholera vaccination must await the results of the 
current field trials of the new vaccines. 

Each country must decide for itself which pack­
age of interventions is likely to be most effective 
and feasible. The method of implementation of 
these interventions will vary widely by intervention 
and by country. Measles immunization and water 
supply and sanitation are already being imple­
mented in many countries, primarily for reasons 
other than diarrhea control. The diarrhea control 
program ina country should liaise closely with those 
responsible for these interventions and try to ensure 
that the benefits to diarrhea control from these 
activities are realized in practice. 

The three educationally based interventions 
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aimed at improving breasifeeding, weaning, and 
hygiene are not being vigorously carried out in 
most countries today. There isgreat scope for new 
initiatives in this field with carefully designed and 
targeted messages being delivered through mul-
tiple channels. The techniques of social marketing 
may have much to offer. 

Inclusion of rotavirus or cholera immunization must 
await the results of field trials of the new vaccines. 
Much will depend on the recornmended vacci-
nation schedule. For instance, rotavirus vaccina-
tion will be most easily and cheaply incorporated 
into existing EPI programs if it is given at the same 
time as oral polio vaccine. By contrast, cholera 
vaccination will be most problematic in terms of 
cost and coverage if it isgiven in multiple doses 
in the second year of life. There may be trade-offs 
between the optimum age of vaccination for the 
individual and the optimum for the community, 
bearing in mind that coverage may fall as rec-ommended vaccination age rises. 

eonde vciations abe ivne
Second. the predictions about effectivness and 

cost made in the desk study reported here must 
be tested in the field. Interventions should be closely 
monitored and data on their impact on diarrhea, 
their costs, and many operational features should 
be collected and analyzed. For some interventions 
such as water supply and sanitation there is al-
ready an enormous amount of accumulated op-
erational experience, For others, most rnotably 
weaning and hygiene promotion, relatively little is 
known and many countries have no prior experi-
ence of these activities. Detailed studies will some-times be required to design educational programs-essittimesareqapae of reaing mucatherwithl orthat are capable of reaching mothers with corn-prehnsile. eleantandfeaibleadvceofprehensible, relevant, and feasible advice. 

Third, each analysis in the series (Figure 2)spec-
ifies areas of scientific uncertainty that require fur-
ther research. Such research is especially impor-
tant for the seven effective interventions and for 
the additional seven, listed under Non-Clinical In-
terventions for Diarrhea Control of this paper, for 
which effectiveness or feasibility cannot yet be de- 
termined. A new generation of intervention­
focused research isrequired to address questions 
that will assist in the design or implementation of 
specific interventions, WHO/CDD have recently an-
nounced a new inititative to promote and fund 
research of this kind. 
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INTRODUCTION 

Dr. Rohde told us this morning that diarrhea and 
poor diet interact in a vicious circle leading to 
malnutrition and frequently maiming and killing 
infants and young children. Itappears certain that 
diarrhea has deleterious effects on nutrition and 
health through reduced food consumption, al-
tered digestion and impaired absorption, and 
metabolic allerations, all of which eventually in-
terfere with growth and development (Mata, 1983a; 
Mata, 1985). Invasive diarrhea often results inchronic 
loss of nutrients and cells (a protein-losing enter-
opathy), increasing the risk of malnutrition and 
death. The risk is greater for infants and young 
preschool children, but persons of other ages may 
also be affected. Recurrent or chronic diarrhea 
often causes debilitation, wastage, and stunting. 

An episode of acute diarrhea may precipitate a 
child into severe protein-energy malnutrition, just 
as it occurs with other acute infections. 

Insome countries children experience only a few 
attacks of diarrhea per year (Snyder & Merson, 
1982; WHO, 1983), but in others, as many as seven 
to nine episodes per child per year are observed 
(Mata, 1983b; Mata, 1985). This formidable force 
of infection sometimes accounts for 20 percent of 
the total span during the first three years of life, 
resulting in loss of time for stimulation and learning. 
Children with diarrhea may be described as smelly, 
irritable, fearful, and retarded, Such children may 
become detached from their families and can be 
the target for mistreatment and abuse by parents 
or attendants. 

Those who have personally experienced severe 
diarrhea and dysentery can appreciate the misery 
and effects of such events. Untreated watery diar­
rhea with dehydration and invasive diarrhea with 
toxic manifestations often lead to death within hours 
or days of onset. In less developed countries, diar­
rhea isone of the main contributors to global mar­
tality, particularly among infants. The correlation 
between diarrheal disease mortality and infant 
mortality is striking (regression coefficient = 0.95) 
since more than 80 percent of all diarrhea deaths 
occur among infants; a decrease indiarrhea deaths 
will inevitably be followed by a drastic reduction 

50 



in infant mortality (Mata, 1981). Therefore, the con-
trol and prevention of diarrheal diseases isone of 
the main priorities in the process of notional de-
velopment. Responsible scientists, politicians, and 
planners are rightly interested in bringing about 
the necessary interventions to attain such an aim. 

UNDERSTANDING TRANSMISSION: 

NEED FOR INTERVENTION 

It is now widely accepted that the majority of 
the diarrheas that occur in the general population 
are caused by c large variety of viruses, bacteria, 
and protozoa. Infectious enteric agents are trans-
miffed by ingestion of food and water contami-
nated with feces or through contact of the mouth 
with fingers or utensils soiled with feces (Mata, 1983b; 
Mata, 1985). 

All possible forms of transmission outlined in Ta-
ble 1 are evident to the careful epidemiologist or 
anthropologist who works in rural settings (Mata,
1985). Transmission involves human-to-human, and 
less prominently, animal-to-human direct or indi-
rect contact. Campylobocterjejuni, enterotoxi-
genic Escherichia coli, rotaviruses, and Cryptos-
pofidium sp. are harbored by man and animals; 
animals may be important in rural settings be-
cause they mav cohabitate with children. Trans-
mission isfavored by cultural, religious, social, and 
economic factors but a better understanding of 
the complex web of causal factors isfundamental 
to strengthen efforts to develop diarrheal disease 
control programs, 

Current knowledge about transmission indicates 

TABLE 1 
TRANSMISSION OF INFECTIOUS AGENTS 
THAT CAUSE DIARRHEA 
Hurnan-to-Human 

anus-fingers-mouth 
feces-fingers-foods and drinking water-mouth 
feces-fomites-fingers-mouth 
feces-fomites-fingers-foods and drinking water-mouth 
feces-soil to water-foods and drinking water-mouth 
feces-soil-insects-foods mouth 

anus-mouth
 
Animal-to-human 


anus- fingers -moulh 
feces-fingers-foods and drinking water-mouth 
feces-soil to water-foods and drinking water-mouth 
fecessoil-insects-foods-mouth 

anus-mouth 

that the empirical approach that has always been 
used to support and implement interventions to 
improve the sanitary environment was correct. Thus, 
building water supplies and sanitary facilities 
eventually led to significant control of disease, even 
though there was no proof in sight of its impact 
and cost/benefit. Actions were primarily triggered
by a desire to improve the quality of life and were 
partly influenced by the germ theory of disease, 
as Pasteur's discoveries made the world deeply 
concerned about hygiene and sanitation. Gov­
ernments began interventions to that end, and it 
isnow evident that countries that successfully de­
veloped an infrastructure for water supply and 
sanitation eventually decreased their diarrhea 
morbidity and mortality rates through a process 
that lasted several decades. 

Thus, the need to satisfy the basic human rights
(food and water, housing, education, and health) 
and the influence of the germ theory of disease, 
which emphasized prevention of infection, have 
been the driving forces for improving the sanitary 
environment in the last 150 years. Interventions were 
implemented without waiting for scientific proof of 
whether they had an impact or whether they had 
a low cost/benefit. Recent analyses demontrate 
that the empirical decision to intervene was justi­
fied as most interventions have a measurable im­
pact. The analyses show that improving water sup­
oly and sanitary facilities, promoting personal and 
domestic hygiene, and improving weaning prac­
tices lead to significant reduction in diarrhea mor­
bidity and mortality (Feachem, 1985). Also, actions 
that reduce the rate of low birth weight would also 
reduce some morbidity and mortality due to diar­
rhea (Ashworth & Feachem, 1985). 

More recently many nations have_ been strug­
gling to effect other interventions, such as pro­
motion of breastfeeding, which prevents some 
diarrhea cases and averts some diarrhea deaths. 
Interventions resulting from recent scientific or tech­
nological achievement also have a measurable 
impact: measles immunizaton prevents some diar­
rhea cases and averts some diarrhea deaths 
(Feachem & Koblinskv, 1984); effective antibiotics 
avert most deaths due to severe invasive diarrhea 
(Mata et al., 1970); and the utilization of modern 
oral and intravenous salt solutions avert most deaths 
from acute watery diarrhea (Odio & Mohs, 1980; 
Mata, 1981).

The Rockefeller Foundation, the Pan American 

Health Organization (PAHO), the World Health Or­
ganization (WHO), the World Bank, and UNICEF 
have emphasized all along the need to implement
the above-mentioned interventions. The role of 
PAHO has been outstanding in the Americas. The 
Conference of Punta del Este set specific goals for 
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governments regarding expanding coverage of 
the population with basic services (for instance 
water supply and immunizations) inorder to attain 
a reduction in childhood mortality. The accom-
plishments of this conference were reviewed a few 
years later in Santiago, Chile, and positive results 
were already visible in many countries. The im. 
portant consideration, however, was the growing 
interest and concern of governments on health 
issues, the evident increase in responsibility, and 
the commitment to do something about prevailing 
deficiencies. 

OBSERVABLE IMPROVEMENT INDIARRHEA 
MORTALITY 

Adequate data for calculation of diarrheal dis-
ease age-specific mortality rates are not available 
for many less developed countries, but they are 
available for most countries of the Americas (PAHO, 
1980). Figure 1 shows diarrheal diseases mortality 
rates for infants and children 1 to 4 years old in the 

FIGURE 1 
DIARRHEAI. MORT'ALITY IN THE AMERICAS, 

CHILDREN 0- 4 YR. 1973-1977. 
-........ ....
 

.000 [.an 

The wide range of variolt, of diarrheca/morkulltv rates 
for infants (top graph] andreschool c, Idren (bottom 
graph) indcates votrnc- stages in confol of diarrhel 
diseases in)countries of the Americas Source of data. 
Pan American Htealth Organization (1980) 

Americas for 1973-77. The varying status of nations 
with regard to mortality rates suggests differences 
in attainment of control of the diarrhea problem. 
Canada and the United States had the lowest rates, 
while Paraguay, Ecuador, Guatemala, El Salva­
dor, Peru, and Nicaragua had rates greater than 
1,000 infant diarrhea deaths per 100,000 live births 
in the period 1973-77. Since infant diarrhea deaths 
in New York and other North American cities were 
as high at the turn of the ceniury as the highest 
rates see; i today in Latin America, one must pon­
der the likelihood that some improvement will op­
erate in the future in these nations as they evolve 
their sanitary infrastructure. In fact, significant ad­
ditional progress has been noted in Costa Rica, 
Cuba, and Chile in the last few years, an omen 
that other countries will improve inthe near future. 

Data on diarrheal diseases death rates corre­
sponding to two separate years permit assessment 
of a possible decline as a function of time. The 
figures released for the Americas for the period 
1970-78 (WHO, 1982) were used to calculate 
changes in a decade, as shown in Table 2.Coun­
tries were grouped in categories according to the 
current level of infant mortality. The nations in the 
"high infant modality rate" group also had the 
highest diarrhea mortality rates (both in infants and 
preschool children) and also had the least pro­
nounced variation in diarrhea mortality with time,I a enmnind mrIt has been already mentioned that more than 80 
percent of all the diarrhea deaths occur in infants 

and a very strong correlation exists between diar­
rheal disease and infant modality rates (Mata, 1981). 
Three countries with high infant mortality, namely, 
Nicaragua, Ecuador, and Honduras, actually had 

increase in diarrhea mortality during the ob­
servation period. The nations in the group of "mid­
die infant mortality" showed a marked decline, 
excepting Uruguay where an increase in infant 
deaths was observed. 

The most striking changes were in Chile, Costa 
Rica, and Cuba. The last two countries have been 
classified in the last few years in the category of
nations with "low infant modality rate," and itshould 
be pointed out that the infant mortality rate in Chile 
in 1983 was quite close to that reported for Cuba 
and Costa Rica a few years earlier. The rates at­
tained in these advanced less developed coun­
tries are so low now that the study of all diarrhea 
deaths at the national level to determine risk fac­
tors might be considered as part of the national 
surveillance program. 

The most important consideration, however, is 
that most Latin American nations are experiencing 
a steady decline in diarrhea and infant mortalities 

in all probability due to the sustained efforts to 
improve the quality of life. 
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TABLE 2
 
EVOLUTION OF DIARRHEAL DISEASE DEATH RATES (PER 100,000) AND INFANT MORTALITY
 
RATES (PER 1,000 LIVE BIRTHS) INTHE AMERICAS, 1970-78
 
Country_ 

High Infant Mortality
 
Peru 

Nicaragua 

Ecuador 

Honduras 

El Salvador 

Guatemala 

Dominican Republic 


Middle Infant Mortality
 
Mexico 

Venezuela 

Uruguay 
Argentina 

Chile 

Panama 


Low Infant Mortality
 
Costa Rica 

Cuba 


Source: WHO Wkly. Epidem Rec. 57 353-355 (1982)
 

NATIONAL CONTROL OF DIARRHEA: THE 
CASE OF COSTA RICA 

Despite the fact that Costa Rica isa small nation 
in area and population, it thrived relatively well 
with the inherited poverty and overt underaevel-
opment still prevailing in the early 1960's, by em-
phasizing education, health, and democracy 
(Mata & Rosero, 1986). The oldest data on per 
capita expenditures corresponding to ne 1930's 
already revealed substantial investment in edu-
cation and health as opposed to the military. In 
fact, during the period 1940-48 there was a virtual 

TABLE 3
 

1970 1978 %Change IMR c1980
 

1037 752 27 100
 
1225 1409 .15 90
 
969 1144 ,18 80
 
793 873 in 80
 

1458 1345 8 70
 
1818 1311 28 70
 
1178 539 54 60
 

1802 1259 J0 50
 
875 601 -31 39
 
479 521 f 9 38
 
880 463 48 36
 
1418 265 -81 32
 
589 306 48 27
 

1509 195 87 21
 
565 123 78 21
 

dismantling of the army, which in 1948 consisted 

of just a few hundred underpaid "soldiers." The 
army was abolished one year after a brief civil war 
in 1948 by unanimous Congressional vote, and the 
budget for health and education eventually 
reached the high record of 50 to 60 U.S. dollars 
per capita in the 1970's, much in excess of ex­
penditure in police and security. 

It is not surprising that interventions were com­
menced, developed, and eventually completed 
in Costa Rica between 1930 and 1970 (see Table 
3). While most interventions were begun in the 1930's 
and 1940's, the greatest accomplishments oc-

INTERVENTIONS AGAINST DIARRHEAL DISEASES EFFECTED INCOSTA RICA
 

Intervention 

Water and Sanitation 
Personal and Itome hygione 
Weaning practices 
Breastfeeding 
Ch( molhoropy 
Rehydration, intravenous 
Measles immunization 
Rehydration, oral 

.estimates from historical records (Mata & Rosero, 1986) 

commen~ed 

late 1930's 
1930 

late 1940's 
late 1960's 
1960 

1960 

late 1960's 

late 1970's 


Decade of Intervention' 
developed 80'X cornpleted 

1940 late 1969 & 1970
 
1940 & 1950 1960 & 1970
 

1960 1970
 
late 1960's 1980
 

1970 late 1970's
 
1970 late 1970's
 
1970 1980
 

late 1970's 1980
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curred inthe 1960's and 1970's (water supply, san-
itation, personal and domestic hygiene, weaning 
practices, immunization, and breastfeeding). In-
terventions that led to an improved maternal nu-
trition and health (adequate growth in childhood 
and adolescence, maternal education and hy-
giene, child spacing, prenatal care, detection and 
care of the high-risk pregnancy, and improvement 
of delivery conditions) were also implemented; the 
rate of low birth weight infants was about 7.5 per-
cent in 1975, a very low figure (Mata et al., 1978; 
Mata, 1983c). 

Each intervention or group of interventions prob-
ably accounted for some part of the rapid de-
crease in infant mortality and diarrheal disease 
mortality, particularly after the mid-1960's (Figure 
2). But definitive data on the contribution of each 

FIGURE 2 
DIARRHEAL DISEASE MORTALITY, 1928-1982 
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intervention to the evolution of the mortalities in 
Costa Rica might never be obtained. Diarrhea and 
infant mortalily were extremely high in the 1930's 
(about 250 per 100,000 population and more than 
200 per 1,000 live births respectively) and were 
often greater than the highest rates recorded in 
contemporary times in countries with a serious diar­
rhea problem. 

The period 1940 to 1948 was characterized by 
significant social, health, and educational 
achievement (labor legislation, minimum wages, 
paid vacations, social security, expanding of the 
grammar and high school system, founding of the 
University of Costa Rica, improving water supply 
and sanitation, expanding roads). This period wit­
nessed the first striking reduction in infant and diar­
rheal mortalities, but the advancement was tem­
porarily halted by the civil war of 1948, which was 
accompanied by social disruption. During this pe­
riod there was migration from rural areas to cities, 
adoption of bottle-feedinV with the upsurge of 
modern pediatrics, and excessive population 
growth (Costa Rica attained the tastest growth rate 
;n the Americas during that period). While efforts 
to maintain and expand social, education, and 
health gains of the previous period continued, the 
diarrhea and infant mortality rates remained highand practically unaffected for 15 years. 

By the mid-1960's, women in Costa Rica had 
attained almost the same level of education and 
political participation as men; moreover, this co­
incided with significant advances in family plan-

The decline in fertility between 1960 and 1970
has been the fastest ever recorded in the Americas 

, 0 -o" 60 0
0 "(Ortega, 1977). Undoubtedly, the reduction in fer­50 -50 
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Crude diarrheal disease dealh rate and infant mortality 
rate for Costa Rica during the period 1926-1982. Note 
that all peaks, depressions, and plateaus of both mar-
talily curves coincide, indicating that the control o infant 
mortality must be preceded by the control of diarrheal 
disease mortality, The first decline in morality coincided 
with the period of social reforms, the second with the 
implementation of the Rural Health Program that 
strengthened sanitation and health in rural areas. OR, 
promotion of breasffeeding, und other interventions were 
effecled in the second half of the 1970's. 

tility must have resulted in improvement in maternal 
3nutrition and health, and consequently in a sig­

nificant reduction inrates of prematurity and fetal
growth retardation; this, in turn, must have deter­
mined part of the new decline in infant deaths 
from diarrhea and other causes insubsequent years 
(Mta et al., 1978). 

The abrupt reduction in mortality that charac­
terized the decade of 1970 (see Figure 2 again) 
coincided with ongoing interventions and with theestablishment of the Rural Health Progiam (RHP), 

actually a primary health care intervention begin­
ning in 1971 and expanding in 1973 to 1975 (Mohs,
19'). When malaria eradication was consoli­
dated in the 1960's, health workers shifted to the 

the ihen total population) living in scattered corn­
munities with less than 500 persons each. The duties 
of these workers were to reach the farthes points
in the country to update the census, vaccinate 
(against poliomyeliis, diphtheria, tetanus, mea­

sles, smallpox and tuberculosis), survey and treat 
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malaria, treat intestinal helminthiasis, administer 
iron to pregnant women, educate in health and 
family planning, distribute contraceptives, do pre-
natal care, refer cases to regional health centers 
and hospitals, and organize health committees 
and promote community organizations.One of the 
main actions of the RHP was to build rural water 
supplies, sewers, and latrines, 

The impact of the RHP has been assessed by a 
model of regressions that enter economic factors 
(food production, income, roads, growth, etc.), so-
cial variables (literacy, schooling, political partici-
pation, etc.), health variables (sanitation, water 
supply, nutritional status, child spacing, immuni-
zations, diarrhea mortality, infant mortality, etc.), 
and several other variables (Rosero, 1985). The 
model (Figure 3) clearly showed that during the 
decade of 1970 most of the change in infant mar-
tality can be explained by the interventiois of the 
RHP (primary care), and, to a lesser extent, by 
treatment in health posts, health centers, and re-
gional hospitals (secondary care). Economic de-
velopment appeared to be less important than 
these two packages of interventions. Decreased 
fertility had a small contribution according to the 
model, but it is possible that this variable might 
have influenced infant mortality inpreceding years. 

A costly food distribution program was imple-
mented in the late 1970's without apparent effect 
on ihe nutritional status and on infant mortality (Mata, 
1983; Mata & Rosero, 1986). No changes were noted 

FIGURE 3 
EXPECTED EVOLUTION OF INFANT MOPTALITY 
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Effect of different variables on the trend of infant morality 
rote in Costa Rico according to Rosero's explonotory 
model. Primary and secondary health care had the 
greatest effect or) the decline of infant mortality during 
the 1970's. 

in calorie intake of families or individuals in urban 
and rural areas between 1966 and 1982 (Mata, 
1983) but a dramatic reduction in the incidence 
of severe calorie-protein malnutrition was ob­
served in the intervening period. Infact, kwashior­
kor has virtually disappeared from the country. 

It is difficult, if not impossible, to determine at 
present the impact on diarrhea mortality of other 
interventions effected inCosta Rica in the late 1970's, 
namely, promotion of breasifeeding, chemother­
apy, measles immunization, and rapid intravenous 
and oral rehydration therapy, all successfully im­
plemented. For example, promotion of breast­
feeding resulting from shifting from mother-infant 
separation and formula-feeding hospital practice 
to rooming-in, resulted in almost universal breast­
feeding for at lecst one month, while more than 
80 percent of infants nationwide were breastfed 
for at least three months. Furthermore, most infants 
who had to be separated from their mothers for 
medical reasons (hyaline membrane disease, 
congenital defects, and so forth) were given pooled 
colostrum and milk from donating mothers (Mata 
et al., 1984). A remarkable reduction was noted in 
hospital cases and deaths of early neonatal diar­
rhea, but the total impact on the overall diarrhea 
mortality isunknown. 

A national program of distribution of oro! ehy­
dration packages was also started in the late 1950's 
that undoubtedly scved many lives (Mata, 1981; 
Lopez, 1982). Again, it is difficult to know the im­
pact of such a program on the overall diarrhea 
mortality because the decline in diarrhea mortality 
was clearly in effect in the preceding period (see 
Figure 2again). Regarding chemotherapy di­
rected against properly diagnosed infectious dis­
eases, Costa Rica has benefited from such an 
intervention since the late 1960's owing to the ex­
tensive urban and rural network of hospitals and 
health services. Bacterial diseases that respond to 
specific treatment with antimicrobials have been 

considerably controlled, for example, rheumatic 
and scarlet fevers, shigellosis, and chronic recur­
rent otitis media. 

Nevertheless, Costa Rica might not be a good 
to show the impact of these recent in­

terventions, but serves as a model to demonstrate 
that holistic interventions aiming at interrupting 
transmission definitely result in monumental de­
creases in diarrheal disease mortality. Whatever 
doubt there was that such a decrease in mortality 
might have not been accompanied by a con­
comitant decrease in the incidence of diarrhea 
vanished arler caculation of morbidity rates in a 
typical rural region (Puriscal]; rates in this region 

were found to be exceedingly low, about 10 times 
less than the usual rates observed in traditional 
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societies (Mata, 1982). Also, there are data on 
prevalence and intensity of infection with intestinal 
helminths for the years 1966 and 1982, at the na-
tional level, that clearly reveal a maJked decline 
in prevalence and worm oaa, almost to the point
of eradication (Mata et al., 1986). 

The cost of interventions is high. Costa Rica is 
presently investing about 7to 8 percent of its gross
national product in health. The cost of interventions 
might be found too high by politicians, but it is 
certainly low when compared with the cost of 
weapons and even more so when weighed against
the value of happiness and human life. 

ORAL REHYDRATION THERAPY (ORT):

IMPACT AND COST/BENEFIT 


The value of ORT as a life-saving measure is 
unquestionable and was vividly demonstrated 
during cholera epidemics and civil strife in the 
Indian subcontinent. Experiments to document the 
impact of ORT, however, are difficult and time 
consuming and may fall in the fringe of the eth "al 
issue. They are complicated by the lack of re-
search capability in many countries where diar-
rhea is a priority problem deserving implemen-
tation of ORT and oiher suitable interventions. 

Data collected in nine hospitals throughout the 
world showed, witn one exception, a consistently 
large and significant reduction in the rate of has-
pital admissions due to diarrheal disease and in 
the diarrhea case-fatality rate after introduction of 
ORT (see Table 4J(WHO, 1984). The one exception 
(Matlab Treatment Center of ICDDR/B) might have 
been due to successful use of ORT in outpatients 
resulting in a significant reduction in admission of 

TABLE 4 

mild and moderate cases ofdiarrhea. This change
likely resulted in a relative increase in admission 
of very severe cases in the post-ORT versus the 
pre-ORT period. 

The dramatic effect of ORT was observed inthe 
National Children's Hospital in Costa Rica, shortly
after the adoption of ORT (Nalin et al., 1978). ORT 
was used inabout 90 percent of the diarrhea cases 
with dehydration; the rest were treated with rapid
intravenous fluids. Table 5 shows a 90 percent
reduction in case fatality within a year of cam­
mencement of ORT. The case fatality has re­
mained very low ever since (Odio & Mohs, 1980),
An even more dramatic effect was recorded in a 
traditional rural population in Bangladesh where 
a relatively inexpensive distribution system for 
sachets of oral rehydration salts was followed by 
a marked decrease in diarrhea and child deaths 
(Rahaman et al., 1979). 

Dr. Merson reviewed some WHO activities ori­
ented towards development of diarrheal disease 
control programs in a large number of developing 
countries throughout the world (WHO, 1985). These 
programs include oral rehydration therapy (ORT) 
as one of their strong components. There isurgent 
need for data on impact and cost/benefit of ORT, 
to provide guidance on its values separate from 
that of other measures included inthe primary health 
care package. Such information is required by
international organizations such as WHO, UNICEF, 
and USAID, that are presently engaged in child 
survival programs. Unfortunately, there is scarce 
information on the subject due in part to the fact 
that treatment programs require the use of some 
intravenous fluid therapy; this makes it difficult to 
accurately estimate the impact and cost of ORT 
alone. 

IMPACT OF ORAL REHYDRATION THERAPY (ORT) ON DIARRHEA ADMISSION AND CASE-

FATALITY RATES INNINE HOSPITALS 

Hospital 

Dhaka ICDDR, B,Bangladesh 
Matlab ICDDR, B, Bangladesh 
National Children's, Costa Rica 
Al Shatby Children's, Egypt 
Bustamante Children's, Jamaica 
Kanti Children's, Nepal 
Port Moresby General, Papua New Guinea 
National Children's, The Philippines 
Children's, Thailand 

Adapted from WHO Wky.Epidem. Rec. 59:361-363 (1984) 

Percent Change 
Admissions Fatalities 

-82 0 
140 -If 
---58 -45 
--71 -83 
--87 -75 
--70 -93 
-53 -12 
-37 -71
 
- 15 -50 
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TABLE 5 
DIARRHEA CASE-FATALITY RATIO (CFR;, NATIONAL CHILDREN'S HOSPITAL, COSTA RICA, 
BEFORE AND AFTER ORAL REHYDRATION THERAPY 

Rehydration
Year method 
1977 slow IV 
1978 ORT (90%) 1 

'After 48 hours of internment
 
**A 90 percent reduction (significant]
 
Adapted from Odio & Mohs (1980)
 

Our own experience in a rural area of Costa 
Rica indicates that staffing a program of ORT is 
not necessary as the new activities can be readily 
absorbed by existing health personnel. Auxiliary 
nurses and other health workers can be effectively 
trained in the ORT procedures used inthe hospital; 
mothers can use their own children with diarrhea 
as models for training; the knowledge can be ef-
fectively transferred to mothers and then from 
mother-to-mother (Jimenez et al., 1982). The pilot 
study in Puriscal was the base for adoption of sach-
ets for eight-ounce bottles (Mata, 1981), and the 
ORT techniqUe developed inthe hospital, (Pizarro 
et cl., 1979) for a successful national program 
(Lopez, 1982). 

Limited information available indicates that ORT 
has a low cost, apparently the lowest of all inter-
ventions (excepting breastfeeding) known to avert 
deaths from dehydrating diarrhea (Table 6). The 
cost in the cholera treatment center in Dhaka, 

TABLE 6 

Number of diarrhea Number of CFR per 
cases deaths' 1000 
5974 18 3.0 
6000 2 0.3" 

Bangladesh, was II U.S. dollars per capita and 94 
U.S. dollars per death averted (Sack, 1985). In a 
treatment center in rural Matlab, Bangladesh, the 
cost was 40 U.S. cents per capita and 22 U.S. dollars 
per dealh averted (Samadi et al., 1983). Itwas 38 
U.S. cents per capita and 16 U.S. dollars per death 
averted in a community-based distribution pro­
gram in Teknaf, Bangladesh (Rahaman, 1985). Es­
timates Tor the treatment centers in Dhaka and 
Matlab include costs of treating approximately 90 
percent of the diarrhea cases with ORT and about 
10 percent (the most severe ones) with intravenous 
fluids. 

Data for national programs are scarce. Intwo 
countries, Egypt and Zaire, the cost ranged from 
50 U.S. dollars to 240 U.S. dollars per death averted 
(Hirschhorn, 1983; Kielmann, 1983; Shepard, 1983). 
The cost per capita of the national program in 
Egypt was close to that obtained in community­
based studies in Bangladesh. 

COST OF REHYDRATION THERAPY (MAINLY ORAL) INTHE MANAGEMENT OF DIARRHEAL
 
DISEASES 

Setting (Source) 

Treatment center 
Dhaka (Sack) 


Rural program 
Matlab (Samadi et al.) 
Teknaf (Rahaman) 

National program 
Egypt (Hirschhorn) 
Egypt (Kielmann} 
Zaire (Shepard) 

capita 

11,00 

0.40 
0.38 

0.57 

U.S. 	dollars per: 
death averted 

94.00 

22.00 
16.00 

50.00
 
73.00 

240.00 
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ISORT THE END OF THE SEARCH? 

While it has not been possible to determine the 
impact of ORT programs in most countries oper-
ating them, most cgree that they are useful. Lack 
of impact or apparent negative effects of ORT are 
interpreted as due to environmental, cultural or 
managerial constraints that have interfered with 
proper delivery of the intervention. The various re-
ports on the benefits of ORT are definitively en-
couraging. They pertain to countries as diverse as 
Bangladesh, Costa Rica, Egypt, Honduras, Papua 
New Guinea, the Philippines, and Tonga (Raha-
man et al., 1979; Odio & Mohs, 1980; Mata, 1981; 
Lasch et al., 1983; USAID, 1983; Frankel & Lehmann, 
1984; WHO, 1Q84; Clow, 1985; Gabr, 1985). How-
ever, some gross failures have been reported 
(Teckce, 1983: Williamson, 1983) and there might 
be other similar cases that went unreported for the 
reason that negative results usually are not pub-
lished. 

While most data support the rationale for ORT, 
serious consideration shouid be given to the fact 
that it is primarily a life-saving measure and not a 
means to prevent or correct basic deficiencies in 
the affected population. Most clinicians and field 
workers engaged in oral rehydration programs 
recognize that diarrhea persists in an important 
proportion of rehydraled children, perhaps as much 
as 5 to 19 percent. In fact, chronic diarrhea de-
ve' )ps in about I to 5 percent of children after 
recovering from an attack of acute diarrhea; 
chronic diarrhea may eventually kill children through 
wasting and malnutrition. A recent study in Bang-
ladesh showed that a considerable proportion of 
malnourished children with diarrhea who had been 
treated for dehydration in the treatment center died 
in their homes within three months of discharge 
either from diarrhea (chronic or acute) or from other 
infections (Roy et al., 1983). Mortality and malnu-
trition in these children were definitely in excess of 
rates seen in the general population, once cor-
rected for age and other factors. This study sug-
gests that OP )may spare death from a particular 
episode of acute diarrhea but not from a new 
diarrhea attack or another illness striking later on 
once the child has returned to his deprived envi-
ronment. ObViously, malnutrition is an underlying 
factor enhancing the deleterious effects of infec-
tion. 

CEREAL-BASED ORS 

The possiblity of doing more than merely car-
recting the electrolyte imbalance and fluid loss in 

diarrheal disease isthe wish of every devoted 
practitioner. There has been much theoretical dis­
cussion about feeding during and after acute ill­
ness, but there is not enough information on the 
practicality and benefits of such prescription, nor 
on the feeding regimes and techniques that o.,e 
more suitable for ill and convalescent children, 
One of the complicating issues is anorexia-very 
common in children with diarrhea-as it interferes 
with proper feeding even under adequate envi­
ronmental conditions. 

The Mollas in Bangladesh found that absorption 
of nutrients is impaired during and in the weeks 
following an aftnck of acute diarrhea, but consid­
eroble absofption occurs if children are fed prop­
erly (Molla et al., 1982a; Molla et al., 1983). This 
work was followed by demonstration that cereal­
based oral rehydralion solution had a similar ther­
apeutic effect on the electrolyte imbalance as 
that of the standard ORS, while it shows several 
advantages (Molla et al., 1982b). Previous work by 
Nalin and co-workers had shown that ORS con­
taining both glucose and glycine enhanced so­
dium and water absorption to a greater extent 
than solutions containing either glucose or glycine 
alone (Nalin et al., 1970), a finding that led to the 
concept of super-ORS, of potential significance 
for further improvement of oral renydration 
(Merson, 1985). 

Cereal-based ORS actually brings a prescrip­
tion followed by millions of women throughout the 
world since ancient times to more accurate sci­
entific description and recommendation, Cereal­
based ORS is prepared by dissolving about 50 
grams of rice powder in I liter of water with heating 
to produce a grue, regular WHO oral rehydration 
salts without glucose are then added to the gruel, 
which is now ready to be used. Administration is 
by spoon or by ,up involving the mother or aften­
dants in the treGament. Molla has found that chil­
dren prefer and readily accept rice-based ORS 
over'glucose-based ORS (Molla, 1985). Further­
more, children receiving this ORS have less purg­
ing, gain more weight, and develop less chronic 
diarrhea than children given the standard ORS. 
Cereal-based ORS generally is less expensive than 
ORS, and it can be readily prepured and admin­
istered at home by very poor rural women (Rah­
man et al., 1985). There isa large variety of cereals 
in developing countries of potential use for this 
ORS. Such cereals could be prescribed according 
to prevalent dietary habits, removing the deper­
dence on imported manufactured ORS or of ra, 
materials for their preparation, but much more re­
search is needed. 

The possibility of improving the nutritional status 
of children concomitantly witn the correction of 
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fluid and electrolyte imbalance is one of the most 
exciting developments of today's public health 
practice, particularly in view of the suspicion that 
ORT may not modify infant mortality in countries 
where malnutrition isrampant. 

COMMENT 

There isa genuine concern throughout the world 
about decreasing the burden of diarrhea in order 
to diminish suffering, malnutrition, and risk of death 
of children, especially inthe less developed coun-
tries. This concern puts pressure or. firding prac-
tical solutions for its control, and ORT was thought 
to be one of the measures that could have a rapid 
impact. However, it is evident from the evolution 
of health in industrial nations, and in a few tran­
sitional countries (Costa Rica, Cuba, Chile), that 
eventual control and prevention depend more on 
holistic and sustained interventions that alter the 
environment and interrupt transmission, than on a 
life-saving measure like OPT. Holistic interventions
hf-avingear lence oR. theost antrventioyounghave a greater influence on the host and the qual-

ity of life because they act on the determinants of 

disease transmission and because they have a 

long-lasting effect. 
Nevertheless, the importance of ORT among the 

constellation of existing measures should not be 
neglected as it has a dramatic effect in lowering 
mortality in severely dehydrated children, includ- 
ing infants aid small neonates. Benefits extend not 
only to hospital and clinic patients but also to pea-
pie living under vey rustic conditions such as in 
rural sparse areas. While there is no doubt of the 
value of ORT for survival of children who are ad-
equately nourished or who have mild or moderate 
malnutrition, its importance for severely malnour-
ished children isless certain. Malnourished children 
and children with other handicaps may be spared 
from immediate death from diarrhea by the ben-
efit of OPT, but they remain suscept: ule to new 
complications, malnutrition, and even death from 
a new episode of diarrhea, chronic diarrhea, or 

other infectious disease. 

Yet, the effective implementation of ORT has 
added advantages, in addition to saving lives. 
ORT generates a new attitude among poor ur-
banites and villagers, especially women, regard-
ing the feasibility and importance of preserving 
life, particularly of well-nourished children. Its im­
pact on malnourished children may be less evi- aM.n(1985). ehydrationBt evn uderthe ofnationaldenttoome, oor ors Conference on Oral Rehydration Ther­dent to poor women. But even under the worst of 

the situations, 1o spare death in what appears mi­
raculous fashion has considerable meaning, es-
pecially for deprived slum and village people. 

Itmust not be forgotten, however, that ORT can 

do little if anything to improve the environment that 
prompts the occurrence of diarrhea. Nevertheless, 
there ishope that through the infrastructure to de­
liver the intervention, mothers will acquire relevant 
information about interruption of dis ,aoe transmis­
sion, feeding children during and after acute dis­
ease, family planning, and other facets of health 
education. 
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INTRODUCTION TO IMPLEMENTATION ISSUES
 
MRS. ANNE G. TINKER 
Chief, Health Services Division 
Agency for International Development (AID) 
Washington, D.C, USA 

During the next few minutes, I will highlight key 
themes that have emerged from the presentations 
to date, so that the working groups beginning this 
afternoon can deal with These issues in more detail. 
Last night, the speakers discussed how much prog-
ress has been made since ICORT I.The number of 
countries implementing ORT programs has dou-
bled. WHO estimates that one-third of the devel-
aping world's children have access to Oral 
Rehydration Salts today. However, global ORS 
usage rates slill remain below ten percent. The 
challenge still before us isclear, 

This morning, the speakers have brought us up-
to-date on the most recent advances in science. 
ORT, still potentially the most important medical 
advance of the century, c'intinues to be improved 
upon. Citrate can be sUbstituted for bicarbonate 
inORS to obtain beffer ,tability. Research on Super 
ORS suggests a poter itial to reduce stool loss by 
as much as one-half rind cut duration by one-third. 
Itappears likely tha' vitamin A plays a critical role 
in protecting thr; intestinal mucosa from future 
infection. 

Dr. Rohde has highlighted nutrition manage-
mentas well as dehydration management fordiar-
rhea and the importance of growth monitcring as 
well as ORS use. However, experience to date with 
growth monitoring suggests much more needs to 
be done to develop cost-effective and feasible 
approaches. Dr, Rohde strongly stated that ORT 
programs must be more than just ORS oriented, 
ORT should include: fluid to rehydrate, feeding to 
replenish nutrients, and feedback to mothers, health 
workers, and the health system. Simply stated, ORT 
isfluid, feeding, and feedback. 

Feedback, especially to mothers, isoften over-
looked. I have seen This not only in visits over the 
last year-and-one-half to programs in Senegal, 
Bangladesh, Haiti, and Ecuador but also in my 
personal experience as a mother. The mother is 
inevitably the focal point of successful ORT imple-
mentation-not the packet, or cases treated by 
the system, not even the child. She is the primary 
caregiver and de facto nurse 24 hours a day and 
the one to act when diarrhea begins, at home. 
While it has not yet been mentioned, I think we 
would all agreo that reaching women even before 
they become mothers will have the greatest im-
pact on dehydration and nutrition management 

during diarrhea, not to mention low birth weight 
and the other diarrheal disease control measures 
Dr. Feachem has identified. 

Dr. Feachem has pointed out that we need to 
learn much more about effectively promoting ed­
ucationally based interventions aimed at improv­
ing breastfeeding, weaning, and hygiene. Finally, 
Dr. Mata has described the decreases that have 
occurred in diarrheal death rates in the Americas. 
However, while declines in diarrhea-associated 
mortality have been demonstrated in a few well­
managed programs and in countries with rela­
lively low infant mortality rates, the dilemma still 
remains that in the home, particularly in countries 
where infant mortality ishighest, insufficient prog­
ress has been made. Perhaps we are witnessing 
the natural evolution of change brought about by 
a new technology. But how can we achieve a 
revolution of declining diarrhea deaths in those 
countries where the suffering isthe greatest? 

Science has clearly supplied us with the tech­
nology for this revolution. We must now take it to 
where the diarrhea is, to the clinics, the hospitals, 
and, most importantly, the homes. But while ORT 
isappealingly simple, implementing successful ORT 
programs iscomplex. We need more attention paid 
to the how-how do we get the science there and 
used-not just the what. Successful large-scale 
programs have included integrated communi­
cation approaches, adequate supply and distri­
bution, and effectively trained and supervised 
health workers. The Egypt and Honduras experi­
ences demonstrate the effectiveness of this sys­
tematic approach. The BRAC project in Bangla­
desh also illustrates the effectiveness of direct 
communication with mothers, incentives for health 
workers, and adequate supervision. Good super­
visiot, and adequate communication may indeed 
be the key factors needed to ensure effective ORT 
use. 

Dr. Rohde's experience with growth monitoring 
demonstrates the same point-there is no use in 
simply weighing children without involving mothers 
in a systematic program to improve the health and 
nutrition of their children. How do we best make 
that interaction happen and make it effective? 

We hope over the next two days you will help 
set the agenda for expanded ORT. How can coun­
tries successfully implement and institutionalize sus­
tainable ORT programs? Where should countries 
and those providing external assistance put their 
resources? As Ministers of Health, as public health 
scientists, and as program managers who have 
worked extensively with ORT programs, you have 
valuable experience to help guide and advise us 
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as we find our way through the labyrinth of this 
undertaking. Implementation of ORT programs 
represents a real challenge to the flexibility, in-
ventiveness, and stamina of public and private 
delivery systems. Indeed, it isan art as much as a 
science, 

Building on the discussions we have had thus far, 
I would now like to raise a few questions for the 
six panels meeting this afternoon and tomorrow. 

PANEL ONE, COMMUNICATIONS AND 
SOCIAL MARKETING 

" 	 How can we transfer what we have learned 
from the successful mass media programs in 
Egypt, The Gambia, and Honduras to othercountries-and do it most cost-effectively? 

" 	 What messages will convince mothers about 
the importance of feeding, particularly extra 
feeding during the convalescent period, as 
Dr. Rohde has asked? 

* 	 How can we convince mothers to use a new 
and unfamiliar treatment at home that does 
not stop the diarrhea and to continue to use 
it effectively? As Dr. Hirschhorn rather graph-
ically stated it, putting more fluid in when it 
is clearly coming out makes no sense. 

* 	 How can we more effectively involve pro-
motion channels outside the formal health 
sector such as schoolteachers, students, 
church leaders, private industry? 

How can we ensure that our communication* ommunico-prHograscavd suerlha hor m 
programs avoid superficial short-term solu-
tions and focus on the most difficult elements 
over the long ierm to provide sustained 
success? 

PANEL TWO, LOGISTICS AND DISTRIBUTION 

* 	 How can we ensure that supply is going to 
be there when we create demand with our 

o 	 Do we know enough about the risks and ben­
efits of flavored ORS, which comprise at least 
one-third of the commercial market? 

PANEL THREE, HEALTH PERSONNEL TRAINING 

o 	 As Dr. Hirschhorn asked, to what extent can 
you train village mothers, midwives, and tradi­

tional healers to be local ORT dispensers? 

o 	 Is training the best way to get pharmacists 
on board? And to get doctors to stop using 
intravenous therapy and antibiotics? 

e 	 To return again to Dr. Rohde's message, how 
do we train health personnel to want to talk 
to mothers, not just treat their children? 

*How can we be sure that OPT training islinked 
with subsequent supervision once the trainee 
goes back to work, so that the training ac­
tually gets put into action? 

PANEL FOUR, SUPERVISION AND 
MONITORING 

This area isprobably a universal weakness in 
primary health care programs, with diarrhea 
control no exception. WHO's courses for su­

pervisors and managers have been very 
helpful, stressing the need to be specific and 
the need for supervisors to actually go into 
homes and assess effectiveness of ORT ed­

have seen the problemsucation. But we 
everywhere with getting mothers to use ORT
effectively, not just to know about it. If we train 
the mother as a basic health worker, how do 
we supervise and monitor her? 

o 	 Most fundamentally, how can we just get su­
pervisors to supervise? 

o 	 Moreover, how can we get underpaid, over­
worked health workers to teach overworked, 
underpaid mothers to give ORT? 

communications programs?comm nicaionsprogamsPANEL FIVE, EVALUATION AND COST 
" How can we best decide on the balance

between home solutions and packets to dealbewehoeoiionandaestodayeal 
with over one billion diarrheal episodes a year? 

" 	 How do we deal with the cost of packets to 
a health ministry over time, yet still avoid cut-
ting off the poor if we support packet pro-
duction in the private sector arid offer them 
for sale? 

o 	 We need innovative kinds of operational re­
search techniques, survey instruments, and 
observational studies to help us record and 
evaluate the effectiveness of diarrheal dis­
ease contol interventions in the home. What 
should they be and who should use ihem, 
health workers or community people? 
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" Then again, how do we measure the influ-
ence of factors outside the ORT program on 
its success or failure? 

" 	There isalso the issue of cost. What isthe least 
expensive approach that will still produce the 
impact we want? What is the cost-effective-
ness, not just the effectiveness, of each of the 
components of the program? 

PANEL SIX, INTEGRATING ORT WITH OTHER 
HEALTH ACTIVITIES 

* 	 As Dr. Mahler stressed last night, how can we 
ensure that ORT program activities and ben-
efits are sustained beyond the life of a donor-
supported project? Is integration the key to 
this? Ifso, how do we best integrate ORT with 
other PHC activities and still save the child? 

* How can we best provide that mix of services 
that includes all the kinds of interventions Dr. 
Feachem talked about that have an impact 
on diarrheal deaths? 

We all will have four opportunities to participate
in group discussions on the six selected imple­
mentation topics and to try to answer these and 
other questions. These panels are designed not to 
be one-and-one-half-hour presentations by the 
panelists, but rather real opportunities for group
participation and discussion. We need your input 
so please don't hold back. Infact, these concur­
rent panels are the core of this meeting. It is there
that the agenda for the future will be set. We also 
encourage you to attend the poster sessions that 
graphically describe country-specific experiences
in the various panel areas. A great deal of effort 
has gone into making these posters a very valu­
able resource, 

One of the outstanding elements or ICORT IIfor Information exchange was the country poster sessions. Photo by Pat Lanza Field. 
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In conclusion, we see three important tasks for 
the panel groups. 

Identify characteristics of successful projects 
and approaches that haven't worked so we 

donstreatihelerr of hexpand cn 
build constructively on experience, 

2. 	 Set the priorities for our work in diarrheal dis-
ease control and ORT over the next three to 
four years. 

3. 	 Define areas where donor inputs can be most 
useful or are not wanted. This isyour chance 
tosea to onor ca.ae anted.miyoto speak to the donor community clearly, 

Countries and likewise donors are constartly 

juggling limited resources with competing de­
mands. Choices must be made among various 
health initiatives-what about clean water versus
ORT for example? What isan appropriate balance 
between ORT, immunizations, and family plan­
ning? Within ORT, what kinds of assistance are 
needed? We at AID hope that the recommen­

dations from each panel, which we will hear on 
Friday, will truly represent the best critical thinking 
available from each of us here, as persons striving 
to take this remarkable therapy-OR--to all the 
children in the world who need it. 

As the great Bengali poet Tagore said, "Everychild comes with the message that God isnot yet 

discouraged of man." 
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BEYOND ORT: RESPONDING TO POVERTY AND MALNUTRITION
 
MR. BRADFORD MORSE 
Administrator 
United Nations Development Programme (UNDPJ 
New York, New York, USA 

Iam highly honored to have been invited to take 
part in this critically important Conference. Evi-
dently, fresh marvels are being wrought in what is 
already regarded as one of the most significant 
medical advances of this century-an advance 
all the more remarkable for its origins in the simple 
compounds of salt, sugar, and water. I consider 
myself fortunate to have this opportunity to keep 
abreast of tnese new developments and to learn 
about their enormous life-preserving potential, 

Imay add that my interest in ORT goes beyond 
the layman's curiosity about a miracle lifesaver for 
millions that costs a few cents per patient. Cost-
effective therapies and their popularization are in 
most cases the results of cost-intensive basic re-
search and social marketing. In our Global Pro-
gramme at UNDP, we recognized this back in 1978 
when we ventured to put up some 5 million U.S. 
dollars of seed money to establish the global Diar-
rhoeal Diseases Control Programme with the World 
Health Organization, UNICEF, and other donors. 
Indeed, we remain the single largest donor to this 
vital effort. 

One-and-one-half million dollars of that early 
UNDP contribution went to one of the pioneers in 
ORT, the Cholera Research Laboratory in Bang-
ladesh, which in 1979 became-under the aus-
pices of UNDP-The International Centre for Diar-
rhoeal Disease Research. As we all know, over the 
last seven years the Centre has proven to be a 
world class leader in this branch of biomedical 
research and development, attracting additional 
support-including USAID sponsorship--for its work 
not only in ORT but in vaccine development, en-
vironmental studies, and nutrition. It remains a ma-
jor force in refining and promoting the practice of 
ORT in the developing world today. Naturally, we 
in UNDP look upon the large-scale human divi-
dends from our initial investment with satisfaction; 
and I am extremely pleased that working ties be-
tween the Centre, The World Bank, UNICEF, WHO, 
USAID, and UNDP continue to be productive as 
evidenced by our most recent collaboration in 
preparing for ICORT II.I am further pleased to in-
form you that today the United Nations Capital 
Development Fund, which comes under UNDP's 
management umbrella, has approved a grant of 
over 600,000 U.S. dollars as an addition to the re-
sources of 'he ICDDR/B. 

Thanks to the impact of ORT itself and through 

conferences like this, the public-at-large has come 
to understand more about the true causes of wide 
human suffering and the means available for al­
leviating such misery. Twenty years ago, very few 
people in industrialized societies appreciated the 
fact that a minor health inconvenience in our at­
fluent society was an implacable killer in scores 
of developing countries. Still less would anyone 
have connected salt, sugar, and water with the 
remedy. Today, new connections challenge our 
consciousness, connections most sharply exposed 
by the systemic crisis in Africa. While ORT remains 
a blessing for which we must all give thanks, and 
one with a clear mission in that troubled region, 
events in Africa remind us that the lethal dehydra­
tion it combats isan agent dispatched by even 
greater adversaries. 

As Director of the United Nations Office for Emer­
gency Operations in Africa, I have had all-too­
many occasions to note that the real decimators 
in Africa are poverty and malnutrition. They were 
the killers that in one year alone-1984- -took the 
lives of millions of African children under the age 
of five. It was malnutrition that sapped its young 
victims' resistance and handed them over to ma­
laria, cholera, sleeping sickness, yellow fever, and 
other endemic diseases. Ailments children in in­
dustrialized societies no longer even hear of, like 
measles, took their grim opening and turned deadly. 
Many of the victims also suffered from chronic diar­
rhea that as often as not terminated their suffering. 
Poverty abetted the slaughter. It showed its hand 
in scarce or nutritionally inadequate food, impure 
water, overcrowded and contaminated dwell­
ings, poor sanitation, and patchy maternal edu­
cation-those many contributing factors not di­
rectly inthe health sector to which the great majority 
of developing country illnesses can be traced. 

Of course what overtook Africa in 1984 had been 
building for years. Inthe past decade, poverty and 
malnutrtion have moved ever more freely through 
many African countries, themselves captive to their 
colonial legacies, a turbulent world economy, and 
the unwise policy choices of governments and their 
aid partners in the early days of nationhood. In 
fourteen sub-Saharan countries, income per per­
son at this time is less than what it was in the early 
1970s. Food imports, woefully unsuited to most Io­
cal needs, continue to account for one-fifth of these 
countries' domestic consumption today. Paradox­
ically, while sub-Saharan Africa's capacity to feed 
its rising population declines, its production of non­
food export crops like cotton or tobacco ison the 
increase. This bias in favor of cash crops to gen­
erate foreign exchange prevails in many parts of 
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the region. A remnant of the colonial economy, 
this bias is now explained by reference to com-
parative advantage to the hard realities of inter-
national markets that do little to encourage weak 
participants to diversify their traditional trade 
patterns, 

In fact, most African leaders and their aid part-
ners saw export-led growth as the swiftest ap-
proach to the industrialized models beckoning from 
the North. The essence of that strategy isthe pro-
motion of an industrial urban economy requiring 
cheap food supplies and subsidized food prices, 
Regrettably, this strategy has in too many cases 
led to reduced incentives for domestic food pro-
duction and excessive food imports. When, under 
multiple difficulties, including unprecedented debt 
service costs, such urban strategies are unable to 
contribute to the actual carrying capacities of na-
tions, their claims on human and material re-
sources rapidly become exigent, draining fragile 
economies to the point of insolvency. Health isan 
early casualty in the urban areas and in the 
countryside. 

Drought has given poverty and malnutrition hid-
eous scope in Africa; but it isclear that they were 
gathering force well before the advent of the pres-
ent emergency. They and the multiple factors on 
which they thrive are the result of a crisis of 
development. 

The true nature and interconnected causes of 
that crisis are now being grasped by donors and 
African governments alike. They must also be ap-
preciated by the wider public on whose support 
all development aid depends. -he lessons are plain 
enough. Lasting results, be th.:y in health or agri-
culture or transport or any other area, will be 
obtained only if the right political choices and 
policies are made and followed through by af-
fected governments and supported by donors in 
persistent, comprehensive, multisectoral, and in-
tegrated development approaches. The crisis is 
systemic and the corresponding response must, 
simply must, be holistic. 

There isa growing convergence of views among 
African leaders and their external partners as to 
what the right policy choices are. Chronic food 
deficits have driven home the point that rural de-
velopment and greater incentives for domestic food 
production are first priorities although there are 
different ideas as to how this shift could be achieved, 
There isan emerging consensus on the importance 
of rehabilitating and maintaining existing invest-
ments in infrastructure instead of initiating new ones. 
And there is substantial agreement that greater 
planning and implementation capabilities must 
be introduced into public administrations, 

Agreements do not automatically become 

achievements in this or any other sphere of human 
endeavor. Undoubtedly, the development path for 
Africa will remain exceptionally arduous for sev­
eral years to come, not least because external 
resources sufficient to support these policy changes 
are not yet visible on the international horizon. But 
African governments themselves know that the hard 
decisions they are now taking must be made to 
stick. Development institutions are morally obliged 
to do their utmost to help in this respect. 

Within its limited resources, UNDP has responded 
to Africa's needs at two levels. At the program and 
project level, we have redoubled our traditional 
emphasis on integrated approaches with a stronger 
rural bias. In the health sector, for instance, we 
continue to advocate integrated rural health care 
programs over metropolitan medical and training 
facilities with their built-in urban focus. 

Moreover, we seek a balance between meas­
ures for the prevention, control, and treatment of 
disease. In Botswana, Chad, Sierra Leone, So­
malia, Togo, Zambia, and Zimbabwe, we are pro­
gramming three-and-one-half million dollars, made 
available to us from USAID's Child Survival Fund, 
into projects where immunization campaigns, do­
mestic hygiene, maternal education, and training 
for rural health workers rank equally with ORT as 
health care priorities. 

Thanks to UNDP's program of Vaccine Quality 
Control with WHO, children not only in Africa but 
worldwide are routinely innoculated with tested 
vaccines of proven potency against diphtheria, 
tetanus, whooping cough, tuberculosis, and polio. 
Inresearch-intensive programs like the Diarrhoeal 
Disease Control Programme I earlier mentioned, 
we attempt to encourage a balanced mix of lab­
oratory work, field trials, training, and institution 
building so that local capabilities are built up to 
sustain global research efforts at the regional and 
national levels. Here I congratulate you who have 
effectively participated in these efforts. 

I have already alluded to the crucial place of 
safe and adequate water supplies in developing 
country health matters. Since 1980 and the launch 
of the International Drinking Water Supply and San­
itation Decade, we and our associated funds have 
invested some 85 million U.S. dollars in projects in 
Africa dealing with low-cost sanitation methods, 
rural handpump development, and integrated re­
source recovery. A special project also focuses on 
the needs and vital contributions of developing 
country women who bear water as well as chil­
dren, and epitomize the intimate link between 
health, water supply, and cultural practices. 

Many of these Water Decade projects are closely
coordinated with our related activities in the ag­
ricultural and health sectors, and with programs 
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sponsored by donor partners like the World Bank 
and WHO, which are our closest collaborators in 
this field. I do not claim that these "lateral" ingre-
dients of primary health care we support are by 
any means complete solutions, but Ido think they 
point the right way, Moreover, I believe the evi-
dence isthat they provide the solid foundation on 
which more vertical approaches to health care 
must be based. 

A second-and comparatively new-response 
we offer to some eighteen African countries is 
through oursupport fortheir major aid review meet-
ings with their principal external partners in a pro-
cess of "round table" consultations. These are now 
based on careful sectoral analyses and provide 
a coordinated means by which governments can 
analyze the substantive implications of the de-
velopment strategies they wish to pursue, review 
them with their major aid partners, and jointly forge 
programs of sustained development cooperation. 
As a means of clarifying issues affecting the via-
bility of technical assistance projects and pro-
grams-and therefore the availability of external 
funding-these consultations hove demonstrable 
value. When utilized as a macroeconomic tool for 
mobilizing resources, for assessing national in-
vestment plans and budgets, and for identifying 
the institutional and human resource components 
of agricultural and health strategies, the round ta-
ble process can assume the significance of a full-
scale development cooperation blueprint. Not the 
least of its benefits are the collaborative in-country 
working relations that have already been facili-
tated ina number of cases between governments, 
UNDP, the World Bank, bilateral and other financ-
ing institutions, which have demonstrated the cam-
plementarity of technical and capital assistance 
in action. 

Durable bridges out of Africa's emergency into 

long-term development could well be constructed 
through this process ifall partners involved assume 
and discharge their respective responsibilities. 

I have expanded my theme beyond the im­
mediate focus of this Conference; and I thank you 
for your indulgence. A wide look now at the pros­
pects for Africa may be a permissible response to 
the sheer proportions of the calamity in that region. 
As far as vital health matters go, we can all agree 
that Africans and, indeed other developing pea­
pies, will be healthy when their nations can afford 
the constituents of sound health-adequate and 
balanced nutrition, clean water, proper sanitation, 
decent shelter, and appropriate maternal edu­
cation. We are a considerable way off even from 
these elementary goals. Meanwhile, in the case 
of sub-Saharan Africa, net capital inflows to the 
sub-region, including Official Development Assis­
tance (ODA), continue to decline in real terms. The 
total external debt for the countries of this sub­
region has created annual debt service costs ap­
proaching an average of 25 percent of the value 
of their exports-and the percentage isdrastically 
higher in some countries. Without substantial infu­
sions of external assistance in support of compre­
hensive economic reactivation policies, Africa's 
future will remain unhealthy in every sense. 

Iknow that you who have selflessly devoted your 
lives to developing and perfecting treatments for 
human ills yearn more ardently than others for pre­
ventiva measures that are fully effective. Prevention 
is better than cure. And that basic truth has as 
much relevance to a society as to an individual. 
ORT iscertainly a highly cost-effective cure, but it 
isprevention through integrated development that 
must be applied if recurring emergencies, with all 
their tragic consequences, are to be averted in 
Africa. There isno other way. 
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Washington, D.C., USA
 

1.PRESENTATIONS 

The Special Role oi Health Communications 
A successful child survival program requires three 

fundamental elements. 

1. 	 A Product can be either a commodity such 
as oral rehydration solution, a service such as 
immunization, or a new behavior such as hand 
washing. In the case of some commodities, 
such as ORS, however, there are also be­
haviors that must be learned inorder to make 
the commodity effective (for example, cor­
rect mixing, correct administration, and mon­
itoring the child's recovery). Product will be 
used throughout this section to describe both 
the commodities and behaviors being pro­
moted. 

2. A Distribution System makes the product 
av. a tto 

available to the potential consumer. This ap-
proach includes not only creating a system 
that will permit the product to be available 
in the most convenient, reliable, and attrac­
tive manner possible to the consumer but also 
training providers to promote the product and 
to educate the consumer. Distribution system, 
as used here, refers to that element of any 
effective program that makes products avail-
able, including provider orientation and 
training, 

3. 	 A Consumer must decide to try the product,
must use the product correctly, and must con 
lnubtheigtasneed vidlat e ut 

also be the right one-the individual at great-
est risk or the least served by the existing ser-
vice delivery programs. Consumer, as usedhere, is notjustanyone who useschildsurvival 
"products" but rather a special group of un-
served, at-risk clients. 

Lacking any one of the foregoing elements, 
a child survival program would be unable to 
meet the goals set by the international health 
community. 

'From a presentation by Dr. William A. Smith, Senior 
Vice President, The Academy for Educational 
Development. 

The key to successful social marketing Isto gear oil communications 
the needs and customs ofthe receiver, not the sender. Photo by 

Frank Nesbitl. 

Health Commun)ications has two primary func­
tions within this stricture. First, it must create a de­
mand for the prcducts and services required to 
make child survival a reality. Second, health cam­
munications must help ensure that one's r-oducts 
are acquired and that consumers will use fhem in 
a safe and effective way. These two roles, demand 
creation and appropriate use, are fundamental 
to a successful child survival activity, Both of these 
roles place the consumer in a pivotal role-for 
practical, not ideological, reasons. They move the 
child survival initiative out of the laboratory, out of 
the clinics and hospitals, and into the homes and 
minds of those people who need the service, whowill decide to seek it out, and who will use it 
propely. 
properly.
 

Demand Creation. Demand creation is more 
than simply publicity regarding product availa­
bility. As commercial marketers have shown, the 
consumer must know the relative advantages of 
the new product compared to more familiar ones. 
The consumeis must believe that the new product
will meet their own goals for it. But demand cre­
ation also means changing fundamental beliefs 
about life and one's own ability to affect life­
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persuading individuals and communities that are 
often traditional and fatalistic that their children 
can grow up healthy and motivating them to de-
mand that they do so. As UNICEF's Tarzie Vittachi 
puts it: 

We must communicate the message that Fate 
is Not Destiny. Fate is what happens to us. 
Destiny is what should and could happen tous. If two of the four children born to a family 

died from a preventable disease, people 
would readily accept the possibility of acting 
to change that Fate if it is presented to them 
in a simple, credible way.... What isneeded 
isto communicate the information and knowl-
edge needed to bring about that change,the ndbyconverting latent demand into artic-
Ulate and, putc ively, effective demand to 
which supply isthe response dAssignmentChil-
dren, 984). 

Viewed from this perspective, demand creation 
implies and involves more than popularization or 
even educating consumers about a product. It 
involves the mobilization of individuals and cam-
munities to take enthusiastic collective action in 
support of child suiviva' initiatives. Several pro-
grams, such as the rmunization programs in Co-
lombia, Brazil, and Burdno Faso, have already done 
so. Collective action, as applied to individual con-
sumer decisions, raises a whole new arena of op-
portunities and obstacles for the communications 
planner. 

Inpromoting a new perfume, demand creation 
can be quite straightforward, although not nec-
essarily simple. Indesigning child survival products 
ano messages, however, it becomes complex. First, 
often little is known about what the marketplace 
is like. Wihat are the oiher products, what do they 
cost, and what are their perceived benefits? What 
constitutes acceptable levels of costs for a new 
behavior ina particular society? How ,cn a prod-
uct be positioned to meet the needs that rural 
mothers define for themselves, for example, that 
she does not have to travel for iours to reach an 
immunization post or that she can avoid the public 
embarrassment of not knowing which end of the 
growth monitoring chart to read. Second, the abil-
ity to design new products is limited by the avail-
able technology. Inpublic health one isoften faced 
with the problem of "selling" mothers a "product" 
that has immediate, unpleasant consequences. It 
isstill not possible to make an immunization pain-
less nor a condom comfortable, 

Some products, however, can be modified to 
improve consumer acceptance. The plastic mix-
ing and r easuring bag for ORT in Ecuador, the 
Egyptian ORT cup, the Peruvi-n immunization card 

are but a few examples of innovative products
resulting from consumer-oriented research. Such 
research is a principal contribution that health 
communications can make to increase cnnsumer 
demand, By analyzing consumer needs and wants, 
by carefully understanding the existing market­
place, it is possible not only sometimes to find new 
ways to sell difficult pro ducts but also to help re­shape the product itself to meet consumer needs. 

Much work has reen done in designing a more 
understandable growth chart and in finding better 
messages related to breasffeeding. Prevention be­
haviors offer a special challenge, yet there ishope 
that careful research may lead to further improve­
ments in this area as well. This research can alsolead to new messages, new vocabulary, and new 
appeals that address particular consumer needs. 

It isnow clear, for example, that rural women in 
Honduras want io perceive Litrosol, the locally pro­
duced ORS, as an effective modern medicine­

not as a local home-remedy. They want a remedy 
for diarrhea-not a remedy for dehydration, which 
they do not understand. Indeed, they want one so 
desperately that they have been quite clear in 
refuting messages on the radio that say "Litrosol 
does not cure diarrhea." They believe Litrosol does 
cure diarrhea although it does not. These con­
sumer needs--a search for a diarrhea treatment 
and an identification with moden iity-are now fun­
damental parts of the message strategy used to 
sustain Litrosol's overall popularity. 

Insum, demand creation isthe result of products 
and services that respond to consumer's ideas of 
their own needs. To produce consumer demand 
it is essential to have accurate informaton on what 
those ideas are, permitting program designers to 
create better products, services and message 
appeals. 

Appropriate Use. The promotion of appropri­
ate product use ismuch less certain. Many socially 
beneficial products focus almost exclusively on 
demand creation alore. It is assumed that if a 
consumer purchases a product, he or she will use 
it properly, Field evidence shows, however, that 
this assumption isclearly unwarranted. Careful be­
havioral analysis, a fundamental part of the hec!th 
communications approach, isessential to ensure 
that products and services are used properly as 
well as purchased widely. 

Early research inHonduras, for example, showed 
that women gave far less ORS than required to 
rehydrate a child despite significant media mes­
sages to the contrary. While it was originally thought 
that mixing was going to be the primary problem, 
in fact it was ORS administration that presented
the main obstacle. The second and third phases
of the program shifted enphasis to the need for 
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a Coke bottle. We discovered that mothers didThmaktrsrctonweteequtisofof awCokbutthaffleWes hdcodert moes did-

replacement of fluid loss. This new emphasis was 
translated into rural vocabulary to say "to replace
the liquid your child loses, give your child a glass
of Litrosol after every movement." This message
proved much more acceptable-first because 
there was a clear cue, second because the vol-
ume p'escribed carried more fcce validity than"a liter a day," and third because the message 
explained why a glass per stool was advocated-
"to replace what was lost." 

Correct use of child survival products and ser-
vices is at the very heart of success, so much so\'ics i attheveryheato sucess somuc 50 

that simple things are often taken for granted. Again 
in Honduras, it was thought that mothers might have 
a problem pouring the salts into the narrow neck 

it well but that nurses had considerably more dif-

ficulty. These early experiences showed that ap­
propriate use could not be taken for granted. The 
most basic skill, if it was essential to the eftective-
ness of the procedure, required careful observa-
tion. The concern with appropriate use led to the 
conclusion that behavioral analysis was not an 
esoteric gimmick but a fundamental part of an 
effective program. 

Use involves not only knowing what to do but 
also what sequence to do things in,when to begin
them, and when to end them. Itmay require learn-
ing what instruments or tools are needed to make 
an activity work. InSwaziland, the Mass Media and 
Health Practices project (MMHP) focused on hav-
ing each mother put together a rehydration kit (a 
clean measuring bofle, a bottle cap, and an in­
structional flyer) in a convenient place so that at 
the onset of a bout of diarrhea the tools for home 
management would be easily available. This pro-
cedure had the additional benefit of increasing
the importance that mothers gave to the therapy 
itse lf. 

Prevention behaviors will require a significantly 
different behavioral approach. Moving away from 
behaviors that are provoked by strong external 
stimuli, such as a bout of diarrhea, and into be-
haviors that have no external provocation, such as 
hand washing, will shift atlention away from tools 
and toward reinforcing associations. Training fam-
ily members to remind each other to wash their 
hands or narrowing the message to stress washing 
hands before food preparation may be much more 
effective. Whatever the solution, appropriate use, 
not only understanding and commitment to a be­
havior, isfundamental iosuccess. 

The Method: Frcrn the Honduras Experience2 
An effective health communication strategy has 

three key components: 

* 	 pre-program planning and development; 

e 	 the monitoring and evaluation of knowledge, 
atudes, and behavior during and after the 
campaign. 

The planning and development stage empha­
sizes the collection of information needed to pre­
pare an effective program and answer such ques­tions as: W,ho in the total population should be 

s as he inipal ain What cmselected as the principal audience? What com­
municc :on channels are most appropriate for these 

people? What behavior should be promoted? Whatresources are needed to implement the program?
The are reearc to answer the qons 

includes the techniques of behavioral analysis andanholgyInHdus.frempteky 

instructional issues were: 
9 remedy associated with diarrhea does not in 

fact stop the diarrhea; 
* 	 early determination by the mother of when

the OPT solution isneeded and timely access 
to the packets; 

9 	 difficulty in mixing ORT solutions in the rural 
home, i.e., the availability of a liter container 
and the use of the correct volume of water 
in relation to salts; 

*sufficient administration of the solution; i.e.,
give the entire liter slowl\ over 24 hours, in 
spite of vomiting; 

* 	 willingness to continue feeding, especially 
breasifeeding, during episodes of diarrhea; 

e identification of a cluster of prevention be­
haviors that are practical in rural terms and 
that serve as salient inhibitors of diarrheal 
th a t y . 
morbidity. 

A six-month field investigation included focus 
group interviews, direct observation of child care 
during diarrhea, and individual interviews with ru­
ral mothers, fathers, siblings, and grandparents. 
Village-based mixing trials and a physician/health 
provider survey were also done. The investigation 
included topics related to both treatment and pre­
vention of diarrhea in the village and included 
vocabulary and local beliefs that would be useful 
in the development of specific campaign 

The methodology was developed by The Acad­
emy for Educational Development in Ho nduras for 
the HEALTHCOM Project (then called Mass Media 
and Health Practices) sponsored by the Agency 
for International Development. 
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messages. 
The initial investigation resulted in a list of 104 

treatment activities relevant for campaign mes-
sages. The principal treatment themes included 
diagnosis, acceptance of ORT, procurement of 
information, mixing, administration, the seeking of 
external help, and recovery, For prevention, the 
activities to be covered included breasteeding, 
improved feeding practices, improved food prep-
aration, improved food storage, improved per-
sonal hygiene, improved household hygiene, and 
enabling concepts. 

No campaign could promote 104 messages 
successfully. Indeed, even one message from each 
of the above therre3 would be impossible to im-
part successfully. It is necessary to choose which 
of the potential messages has the best chance for 
acceptance, given the nature of the target au-
dience and the characteristics of the message 
delivery system. Which would pioduce the most 
change with significance for reducing diarrheal 
mortality? 

There are five criteria against which to answer 
these questions. Fiirt is the availability of ORT in­
gredients; second, needed skills or knowledge on 
the part of mothers. For instance, rural mothers may 
know that boiling water isgood, but may not un-
derstand that it actually kills the parasites they fear. 
Third, isthere an incentive like immediate improve-
ment in the child's health? Fourth, there may be 
incentives for doing the "wrong" thing-like giving 
kaolin or purges. Fifth, there may be consequences 
that discourage the desired behavior. With ORT a 
child may vomit, for example, or the diarrhea may 
appearao increase 

After a rigorous selection process itwas decided 
that breastfeeding, reheating foods, washing hands, 
and boiling water could be associated with a spe-
cific focus--infant care. Mothers would not be asked 
to do specific things but to recognize that an infant 
requires special care, and special care means 
breastfeeding, clean water, fresh foods, clean 
hands, etc. 

Treatment of diarrhea presented a different set 
of problems. Field research indicated that mothers 
wanted five things from a diarrhea treatment: the 
cessation of diarrhea, the avoidance of vomiting, 
that the remedy be readily available, that it be 
respected, and that it be simple. Availability and 
respectability of the remedies had more to do with 
the distribution system and were thereore sec-
ondary concerns. The other three demands on the 
part of the mothers (cessation of diarrhea, no vom-
iting, and simplicity) were far more problematic. 
Oral rehydration solution does not halt diarrhea 
and in fact might increase the volume. Inaddition, 
if given too rapidly it may also induce vomiting. 

Furthermore, it must be administered repeatedly, 
over a long period of time-24 hours--to be ef­
fective. 

It was finally decided to construct the treatment 
theme around the simple concept that "children 
with diarrhea need liquids." Specific treatment ad­
vice was built around the theme "give liquids dur­
ing diarrhea," which was repeated over and over 
again. Litrosol became a special remedy for de­
hydration, the loss of liquid during diarrhea. 

These basic messages were then transformed 
into appealing language, structured into a se­
quenced dissemination plan, and divided into those 
that would be delivered by the media, in printed 
materials, ai id through trained health workers. The 
whole process of message selection, the critical 
first step, took more than seven months, Each step 
of the way was guided by the latest developments 
in behavior analysis and a set of criteria that raised 
practical, consumer-oriented questions and forced 
a systematic challenging of prejudices and an­
ecdotal assertions acquired during the tield 
investigation, 

How the Egypt ORT Communication Campaign 
Succeeded3 

Pilot social marketing of ORT began in Egypt on 
a limited scale in the city of Alexandria in the fall 
of 1983; the national effort began in January 1984. 
Since then multimedia campaigns have utiliz3d 
television, radio, billboards, press, booklets, and 
interpersonal communication. These communi­
cation activities were synchronized with other so­
cial marketing elements, especially ORS produc­
tion, distribution, and physician training.

The ORT campaign in Egypt isnot yet finished,
however. Some aspects of ORT still need more 
effort and time. Prevention of diarrhea isperhaps 
the most difficult aspect to manage because of 
the different environmental and structural changes 
that would need to be made. Better underslanding 
of ORS mixing requirements, and of feeding during 
and after darrhea episodes, including b:east­
feeding, are some areas requiring more emphasis 
in future activities. 

Characteristics of the Egyptian society, culture, 
and media system may resemble or differ from 
those of other countries experiencing similar prob­
lems related to ORT. For example, Egypt is ex­
tremely fortunate in that more than 85 percent of 
its population has regular access to television and 
more than 90 percent owns radio sets. With these 
same resources, however, many public education 

3From a presentation by Farag Elkamei, Media 
Advisor, John Snow, Inc. 

78 



efforts did not succeed in Egypt in the past. While 
such resources are a great asset, how the ORT 
campaign used them was the primary contributing 
factor towards achieving the campaign results. In 
global terms this isfortunate because it means that 
the Egyptian ORT program's achievements can be 
replicated in other countries as long as the same 
principles regarding media usage are followed.princpes re m di anusagetfactorsinpllowe. 

Some of the most important factors in planning 
and implementing the successful Egptian pro-
gram follow. 

* 	 The project caretully developed a commu-
nication strategy that included the use of the 
mass media, training,and market research. 
There was a clear vision of the role mass me-
dia could play in inducing knowledge and 
behavioral changes, 

" 	Culturally relevont use of the media was of 
centralconcern. Every cullure has its own pat-
terns of communication, preferred artistictstes,ofomunicto, efarrtertistico 

tasesfori'a~set. harcteisicsatiols 
the Egyptian culture were closely observedithe eigandultue werecoy obherved 
dia medesia d.For example, a motherly, well-

dia messages. 
liked, and respected actress was chosen to 
star in the ORT messages on television. The 
voccbulary used, the way she dressed, and 
the accompanying visuals all made the au-
dience identify with her and heed her advice, 

" The program was successful in integrating the 
sociological and anthropological research 
findings into the creative development of the 
media messages. This input was made both 
before scriptwriting and at different stages 
where materials were pre-tested for technical 
and cultural relevance. Artists, producers, and 
other media talent 'eldom are aware of the 
importance of careful research for preparing 
effective communications. This was over-
come by thorough supervision of all aspects 
of the rnedia productions. 

" 	 Closely related was the careful coordination 
of all aspects of the complex process of de-
veloping and implementing a media cam-
paign.Good coordination of these multiple 
steps and inputs, so that different pieces 
complemented and enhanced each other, 
was a key factor. For example, there was the 
need to coordinate the different elements in 
the same messages, such as content, vo-
cabulary, visuals, and effects. Similarly, the 
different formats of the same message had 
to be coordinated in order to make the best 
impact. Furthermore, different messages had 

to be properly organized, coordi.nated, and 
phased. 
The campaign was successful in securing the 
cansent af medical authorities on the tech­
nical content of campaign messages. The 

project could have bogged down in differ­
ences of opinion on the technical details.Considerable attention and effort were given 
to reconciling these differences of opinion 
and arriving at technically correct messages 
that were accepted by different medical au­

thorities. No messages were presented with­
out this technical review and approval. 

The mass media campaign was only one ele­
ment of the overall campaign of the project to 
reduce diarrheal disease and associated mortal­
ity. There was constant attention to cocrdinating 

the media campaign with the work of the other 
divisions. For example, it was important that all 
research findings be carefully processed for theirrelevance to the media campaign. The presen­
tation of mass media messages had to be coor­
tainomssedaesgshdtobcordinated with production and the actual availa­
bility of ORS in the health facilities and pharmacies, 

dFornexampleofaamotherly, sepl­
not to create demand ahead of ability to supply 
the product. It was essential that the messages 
being presented in mass media correspond and 
be supported by the content being provided in 
the training programs. 

The result of this planning and coordination has 
been three television campaigns utilizing 30-sec­
and and one-minute spot cnnouncements. There 
were eight different spots in 1984 and ten different 
spots in 1985. The messages included recognition 
of dehydration, proper preparction and use of ORS, 
importance of breastfeeding and continued nu­
trition, and prevention through personal hygiene. 
Mothers have learned to mix the solution correctly, 
as shown by direct mixing trials conducled in homes 
and hospitals and tracking the decreasing inci­
dence of hypernatremia inhospitalized cases. Na­
tional radio, newspapers, magazines, pamphlets, 
and local events have also been used. In every 
case, the message content was consistent but tai­
lored for the media channel and the particular 
audience. 

A communication revolution has been quietly 
taking place in developing countries. Large seg­
ments of most countries' populations now have 
access to radio and/or television, giving mass me­
dia an enormous potential for communicating with 
and educating many people. When the media 
has been ineffective in educating its audience it 
isbecause of incorrect media usage rather than 
the character of mass media. Effective media use 
is the key to successful ORT social marketing. 
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II.DISCUSSION: COMMUNICATIONS AND 
SOCIAL MARKETING GROUP 

Following the presentation, three discussion top­
ics were suggested. 

1. 	 What lessons have we learned? Are there 
failures and successes from which we can all 
learn? Often more islearned from our failures 
than our successes. 

2. 	 What are the future needs of CDD programs 
over the next three to four years? 

3. 	 What are our suggestions for the donors? 

The group discussed program implementation 
problems, issues, and dilemmas and how they af­
fect 	communication program efforts. What mes-
.wges do we give mothers about oral rehydration 
therapy? What media can be used? How will I 
promote oral rehydration therapy so that mothers 
will 	 find it acceptable? So they can follow the 
instructions on the package label? So they will 
know when to give ORS? The following highlights 
discussion points, 

People 
There are multiple audiences with varying in-

formation/communication requirements, 

" 	Mothers: The users often have low levels of 
literacy, 

" 	People who influence mothers: grandmoth-
ers, neighbors, friends, 

" 	Medical professionals: physicians, nurses, 
health workers, midwives, 

CDD programs that have achieved dramatic 
increases in the level of awareness and knowl-
edge, leading into acceptance and eventual use 
of rehydration therapy, have achieved these re-
suits because of a conscious effort to plan the 
program on the basis of the user's needs, With the 
user as the starting point, the various elements of 
the program were then designed to meet the user's 
needs adequately. 

Having a person in charge of the CDD program 
is important for a successful program. A four- to 
five-year commitment is desirable. A common 
problem is the frequency of changing program 
personnel and policy makers in the CDD program. 

Promoting the use of oral rehydration therapy on 
a nationwide basis requires the combined, syn-
ergistic efforts of a number of government agen-
cies including the Ministry of Health, the Ministry of 
Education, the Ministry of Information and Tourism, 
both at the national, policymaking level and at 

the implementation, field unit level. Insome coun­
tries, this isnow a reality. Inmost countries, it is a 
painful process. 

Product 
Different packet sizes may be available in the 

same program causing difficulties in describing 
measurement. Some CDD programs will have to 
teach the home solution mixture because it is a 
low-cost alternative and packets may not be readily 
available. 

Price 
Public and private sector products will differ in

price. 

e Public sector addresses low-income markets. 
9 Private sector addresses higher-income mar­

kets. 

* 	 Rural families may still have no accessto ORS. 
Incountries where a private sector exists, a part­

nership between the public and private seclt r may 
result in benefits to the national oral rehydration 
program. The public sector can concentrate its 
resources on meeting the needs of the low-income 
groups, which may not even belong to the cash 
economy. On the other hand, the private sector 
can address the needs of those groups ihat are 
able and willing to pay for products and senices 
at a nominal, affordable price. Furthermore, col­
laboration can take the form of a sharing of re­
sources and capabilities such as the private sec­

tor's strength in manufacturing and distribution. This 
collaboration, not always easy, may be the start­
ing point of a mutually beneficial relationship. 

Place/Distribution 
The product must be available as stated by the 

communication program. Dist. ution and pro­
motion must be coordinated. 

Promotion 
A consensus wc eached on the following points. 

* 	 It is always better to have more than one 
medium for an ORT campaign. 

* 	 The messages in all channels of media (pri­
vate and public) must be standardized to 
avoid contradictions and confusion. 

Research 
9 A lot of "bad" research exists with inaccurate 

results. 

a 	 Some projects use little or no research. 
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* 	 Some good research does exist. At the same 
time, big gaps in the research remain. 

" 	It is important to know how to analyze and 
utilize research for decisionmaking. 

FUTURE NEEDS OF THE ORT 
COMMUNICATON PROGRAMS 

1. 	 Good research isneeded for formative eval-

uation and monitoring. 


2. cDDprograms need to focus on the target
audiences and their specific information re-
quirements, 

3. 	 The private and public sectors need to co-

operate and lake advantage of each other's 

strengths, 


4. 	 Messages should be standardized and mul-

tiple channels used, 

5. 	 Product positioning should be a focus, con-

sidering where ORS fits into the market. 


6. 	 The product should be available to low-

income groups and compatible with the tim-

ing of communication program activities, 


7. 	 Prevention of diarrhea should be included in 

communication messages. 


8. 	 The campaign approach isnot appropriate 

for every situation. ("Campaign" ishere de-

fined as a short-term, highly intensive effort.) 


9. 	 Selecting the appropriate media is critical, 

ISSUES AND DILEMMAS 

There are many issues that the international 
community working on diarrheal disease pro­
grams must focus on. 

1. 	 How can we sustain the campaign and at 

the same time ensure the cost-effectiveness 

of the communications and social marketing 

program. 


2. 	 Good research is essential to identify user 

needs and to serve as solid bases for CDD 

program implementation. 


3. 	 What messages about the product should the 
CDD Program Managers give and how does 
this affect acceptability of the product toinothers and to physicians?5.Itgaevroscmuctinhnel 

* 	 Are oral rehydration solutions meant to stop 
dial,, ea? 

* 	 Are they meant to stop or treat dehydra­
tion? 

e Are they meant to prevent dehydration? 
Mothers expect a medicine for diarrhea to 

stop diarrhea. Physicians, especially from the 
private sector, want to stop dehydration using 
intravenous therapy, which they can be in 
control of, rather than oral rehydration ther­
apy, which can be used at home. 

4. 	 How does one create in the user's mind a 
purpose and function for water/sugar/salt
homemade solutions vis-a-vis the oral rehy­
dration packets, as well as related practices
of extra feeding during and after diarrhea, 

hand washing, and breastfeeding. The use­
fulness of these products or practices must be 
clear to the mother. Confusion can easily lead 
to rejection of the product/practices. 

ADDENDUM ONE: LESSONS LEARNED FROM 
PAST PROGRAMS 
1. Far too often, ill-conceived messages have 

been pushed through weak channels at the 
wrong people with almost pitiful levels of 

resources. 
2. 	Programs that seek to teach new behaviors, 

particulary to large, dispersed audiences, are 
better when they: 
e define through research what the health 

problem really is,whom it affects, how those 
people understand and respond to the 
problem, what obstacles they are likely to 
encounter, and how the audience can be 
influenced to change: and 

* 	segment general audiences. 

3. 	 Use marketing behavioral analysis and an­

thropological research to create message/ 
products that are: 

9 	salient in solving the problem; and 
* 	 actionable given all the real-life constraints 

on the audience segment. 
4. Ensure the practical and timely availability of 

whatever materias, supplies, and equipment 

are needed for the audience to act on the 
advice being given. 

5 	 Integrate various communication channels 
(print, radio, televisicn, face-to-face discus­

sions) around a single set of coherent themes 
for each segment. 
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6. 	Commit to the long haul. 

7. Build in participation of local policymakers and 
training of project implementers. 


8. 	Emphasize the need for communication pro­jects to accompany and reinforce service 
availability, 

9. 	Provide for coverage, timeliness, and credi-
bility. 

10. 	 Have a complete plan, not a piecemeal one,
One needs: 

" a product designed to meet consumer needs 
at a price they are willing to pay; 

* an adequate supply and distribution sys­
tem; 

" a single set of simpie, noncontradictory 
messages and an explicit linkage between 
what service providerm, product distributors,
radio, and print media tell the public; and 

" 	a series of simple print reminders of primary 
skills for each health technology. 

11. 	 Collaborate closely with health care providers 
-government and private, medical, tradi-
tional, and commercial, 

ADDENDUM TWO: FIVE RESEARCH AREAS 
THAT HELP PROGRAM MANAGERS DEVELOP 
BETTER MESSAGES 
1. What are mothers using now for diarrhea? What 

do they like about their present products? What 
do they expeci a diarrhea remedy to do? How 
quickly do they expect it to work? 

2.What do mothers expect to pay for a remedy 


that works? What attitude do they have to-
wards give-away drugs and public health fa-
cilities? Where would they prefer to have ORS 
available? What distribution is most likely tobe sustainable over time? 

3. 	What liquid volume container is most com-

mon? What are mothers' views about the stor­
age of medicine? Who is most likely to pre­
pare the ORS mixture (mother, grandmother,siblings, health worker, other)? 

4. What are mothers' expectations about the vol­
ume of medicine to give a child? Does it differby age? 

5. What does mother expect to happen when 
she gives the remedy'? What do we predict 

will happen to the child and what words can 
we use to describe these clinical changes that 
a mother will understand? 

ADDENDUM THREE: QUESTIONS MOST
 
FREQUENTLY ASKED BY MOTHERS ABOUT

ORAL REHYDRATION
 

1. "What is ORS good for ...and why should I 
use it instead of what I am already using?" 

2. "Where can I get ORS and how much does it 
cost?" 

3. "If ORS isfree, does it really work as well as a 
medicine i have to pay dearly for?" 

4. 	 "How do I prepare this ORS mixture?" 

5. 	"How do Iknow ifORS isworking or not? vVhat 
should I expect to see happen?" 

6. 	"IsORS good for all diarrheas, or just those that 
other modern medicine isgood for?" 

7. "Can I give ORS to other family members?" 
8. "Can I keep my other favorite remedy or do 

I have to give ORS alone?" 

9. 	 "Do I have to give a whole liter a day? My 
child won't drink so much."
 

10. 	 "Isthis really medicine or just salty water that 
the doctor isgiving me because he ran out of 
real medicine?" 

11. "Should I make the mixture stronger if my child
isreally sick?" 
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DISTRIBUTION AND LOGISTICS
 

Panel Chairperson: 
MR. STEVE FABRICANT 
Consultant 
Ashland, Oregon, USA 

INTRODUCTION 

Adequate availability and easy accessibility of 
ORS, both in terms of distance and time, are cru-
cial factors in the management of oral rehydration 
therapy programs. Through our workshop and panel 
discussions of experiences in the implementation 
of ORT supply and distribution systems, we have 
identified some successful approaches, some which 
could not be considered effective, and several 
key issues that remain unresolved at the present 
time. 

We have divided our discussions and conclu­
sions into four areas: 

S Policy Issues; 
9 Advances in ORS Local Production; 

e Using the Private Sector; and 

* Public Sector Distribution. 
We have triea to keep our minds open and 

maintain a critical attitude. In looking at programs 
that appear successful in increa!ing availability 
and use of ORT, we note that in most cases they 
were successful in overcoming certain historical 
and philosophical barriers. Objectiv. analysis of 
what policy and actions can be implemented with 
positive effect has allowed program managers to 
overcome some of these barriers. 

Local production of ORS packets Isa giant step toward creating a self-sustaining ORT program. Photo by Frank Nesbilt. 
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POLICY ISSUES 

Inthe area of program policy, we agreed tha, 
the relative roles of ORS parkets and home so-
lutions must be clearly thought through and firmly 
established as the cornerstone of the CDD pro-
gram. From this decision, all further distribution and 
logistics implementation activities are derived. We 
tended to agree that while the principles set forth 
in the WHO/UNICEF "red book" are technically 
sound, under some conditions it may cost a country 
as much or more resources to achieve a sustain-
able home solution, first line approach as it does 
to move ORS packets down to the household level, 

Second, if the decision is taken to have ORS 
available at the household level, the use of the 
private sector should definitely be considered. We 
conclude that an active private sector takes noth-
ing away from the public sector, except part of 
the cost burden. The Egypt program exemplifies 
this perfectly: exactly the same product issold and 
given away free, yet 60 percent of ORS users choose 
to buy it from the private sector. 

third, a policy to make use of traditional healers 
and/or informal distribution channels has been 
shown to lead to increased public access to ORS. 
Traditional birth attendants have already been 
drawn into the primary health care system of many 
countries and ORT can b an obvious second 
bridge between traditior., , ;nd "official" health 
care. Informal distribution through small shops and 
street vendors has increased access to ORS in some 
countries, with only modest amounts of training 
and control required. The idea that ORS is a po-
tentially dangerous drug to be kept under tight
control isa barrier to access incountries with scarce 
health resources. 

The last policy issue concerns donors. Donor sup-
port in the form of ORS commodities may not be 
conducive to fostering self-sufficiency unless the 
inputs oriz. coordinated and the level and duration 
of the inouls are unambiguously communicated 
to the host government. Governments should plan 
for self-sufficiency well inadvance and should not 
hesitate to actively manage the donor support of-
fered in order to achieve this goal. 

ADVANCES INLOCAL ORS PRODUCTION 

Much practical experience has been gained 
through the rapid expansion of local ORS produc-
tion in developing countries since the last ICORT. 
The results have been encouraging but some cau-
tionary notes must be made. True self-sufficiency 
has proved illusory except where countries pro-

duce or have easy access to at least some of the 
basic materials. Production costs can be com­
petitive with the benchmark UNICEF price, as dem­
onstrated by examples from Asia, Latin America, 
and Africa, but only through skillful planning and 
management. Factors favoring low-cost produc­
tion include efficient personnel, economical pro­
curement of materials, appropriate choice of 
equipment, minimizing import and excise duties, 
and making maximum use of existing and added 
production facilities. 

The adoption of the citrate-ORS formula has al­
lowed the use of cheaper packaging material in 
many countries, and reliable, low-cost production 
machinery has been developed. Quality control 
requirements have been simplified and rational­
ized by WHO and should now be within the 
capability of any country considering local 
production. 

The cpparent failure of decentralized "cottage 
industry" production to offer significant economic 
or logistical advantages over factory production 
has been sadly noted. 

USING THE PRIVATE SECTOR
 

The private commercial sector can and should 
be enlisted where possible as a partner in making 
ORS widely available. Where this has been done 
effectively, government has exercised a fair de­
gree of control and at the same time offered sig­
nificant active support. Some useful lessons have 
been learned. 

o 	 Product pricing isa critical and highly com­
plex problem. Low prices and retail price 
controls are by no means guarantees of wide 
coverage through sales. Mothers' willingness 
to pay must be balanced against the need 
for profit incentives all down the distribution 
system. 

* 	 Subsidies have been needed to encourage 
the private sector to launch a product that it 
may perceive as not very profitable. A par­
ticularly useful form of subsidy has been pub­
licly supported muss media ORT promotion 
campaigns. Guaranteed offtake by govern­
ment for a limited period has also been an 
attractive incentive to launch private sector 
production. 
A 	key factor in achieving the goal of wide 
private sector coverage has been the active 
involvement of the person who will ultimately 
contact the mother, be it a pharmacist, med­
icine seller, or small general shopkeeper. 
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* 	 Competition in the marketplace can lead to 
greater effective ORS usage, but there are 
choices to be made. One possibility istu per-
mit a diversity of dosage forms, usually car-
responding to a range of retail prices. How-
ever, ifthe public has already been sensitized 
to a specific product, such as the standard 
ORS packet, by means of an effective public
promotional campaign, a more appropriate 
strategy might be to encourage brand com-
petition among similar products. Regarding 
coloring and flavoring, it isevident that valid 
arguments exist pro and con, and that these 
issues need to be carefully researched from 
the perspeclives of safety and maximizing 
utilization by children with diarrhea. Ithas been 
observed that mothers tend to approve the 
taste of citrate-ORS more than the older 
formula. 

* 	 The difficulty and high cost of obtaining im-
port licenses and hard currency have been 
a serious barrier to private sector production 
and distribution of ORS in some countries. 
Governments must be aware of the need for 
inter-ministerial cooperation to reduce these 
obstacles. 

PUBLIC SECTOR DISTRIBUTION 

We note with regret that most public sector drug
logistics systems are operating poorly at best and 
are ill prepared to cope with the increased de­
mand for ORS that we are trying so hard to create. 
One solution that works is to exploit all possible 
channels. These ma,' include cooperatives, PVCs,
church groups, schools, or nutrition centers. 

The opposite situation can also exist, with a pub­
lic sector pipeline full of packets but with little de­
mand by users. A distribution system cannot be 
said to exist unless the demand is created and 
sustained by mass media, mother-to-mother com­
munication, or other means. These promotional
activities can also help minimize problems of mis­
use of ORS through their educational content. A 
pitfall to be avoided is the suggestion that ORS 
will stop diarrhea, Promotional messages for either 
public or private sector ORS distribution should be 
carefully tested before use. 

We found wide agreement on the inadvisability 
of creating a distribution system exclusively for ORS. 
ORS should be treated in the same way as other 
essential drugs and ORT should not be given prior­
ity over other child survival interventions. 

A policy of cost recovery can help make a CDD 
program more sustainable inthe absence of donor 
assistance. It has been shown that charging for 
ORS increases confidence in the product and 
therapy. 

HEALTH PERSONNEL TRAINING
 
Panel Chairperson: 
DR. ROBERT S. NORTHRUP 
Technical Director 
Technologies for Primary Health Care (PRITECH)
Washington, D.C, U.S.A. 

The first problem that the panel on Health Per-
sonnel Training faced was our name. The word 
"training," according to our panelists, often refers 
to efforts to change behavior in which the trainee 
becomes an object and the method is manipu-
lation. Education is a preferable word and ap-
proach. Education aims at producing understand-
ing. Ineducation the trainer leaiis from the trainees, 
joins the group rather than being outside it,or look-
ing down upon the trainees. So our panel preferred
the word "education." When we refer to training,
trainer, or trainee we will be implying this broader 
concept of education as discussed. 

The phrase "health personnel" was a problem 
also. Traditionally, "health personnel" means med­
ical persons, doctors, nurses, and so forth. But it is 
also important that children be trained to teach 
their parents. Community leaders need education 
to encourage the members of the community to 
use ORT. 

Finally, and perhaps most importantly, the mother 
as the true basic health worker needs education, 
not only to assist her own child but also to act as 
a communicator and educator to her neighbor,
So it is not just the health system, but in a sense the 
whole community system that we need to edu­
cate, including the community's health personnel. 

A number of the issues that our panel discussed 
arose from the fact that training isnot always suc­
cessful. We heard from many countries instances 
where doctors do not use ORT and are hard to 
convince of the value of ORT in comparison to 
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antibiotics and IV's, despite having received train-
ing. Mothers too often fail to understand dehydra-
tion, or mix sugar/salt solutions incorrectly, even 
though someone has presented the information to 
them. However, we also found many instances of 
effective, exciting training innovations, and Iwould 
like to convey our impressions of both the problems 
and the possibilities, 

We heard about clinical teaching units--ORT 
units where medical students and doctors are 
learning about ORT effectively. We heard about 
community teaching methods with village health 
workers and mothers where innovative methods 
had made an effective impact on knowledge and 
behavior. We found that it is important to be con-
cerned about the whole training or educational 
system, not just the training encounter itself. What 
comes before and what follows after are just as 
important as what happens at the encounter be-
tween the educator and the learners. Planning, 
selection of trainees, evaluation, follow-up, and 
subsequent supervision of the trainee are equally 
as important as the lecture or clinical activity where 
the information isexchanged. 

What are some of the findings that emerged 
from our discussions with regard to clinical training 
of medical personnel in ORT? First of all, there is 
strong support for the importance of the teaching 
ORT unit within a teaching hospital. Such units, 
however, need to be well run, both with regard to 
clinical care of patients and with regard to the 
learning activities of the medical students and 
physicians being taught this new technique. 

A critical aspect of this is effective triage. We 
heard of units where diarrhea patients are re­
ceived mixed with many other patients, adults as 
well as children. Because of this they may wait for 
a long time without attention being paid to 
dehydration. 

On the other hand, we heard of units where a 
procedure had been established whereby all pa­
tients with diarrhea are effectively directed on ar­
rival to a rehydration unit for quick screening and 
rehydration. Using oral fluids '- all patients who 
are able to drink, even if severely dehydrated, is 
important for teaching unils to provide an example 
of the remarkable effectiveness of ORT to trainees 
addicted to intravenous therapy. Inshort, a teach-
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Health professionals must be trained to implement the national ORT plan. Photo by Frank Nesbft 
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ing ORT unit needs to be a model of appropriate 
dicrrhea case iti nagement.

rhe second component in an effective unit isan 
empihasis on the effective education of the mother, 
not just on correct fluid therapy of the child. This 
emphasis was implemented insome units by eval-
uating the studont or physician trainee not only on 
whether the patient is well hydrated but also on 
whether the mother can answer correctly questions 
about diarrhea, oral therapy, and appropriate 
feeding of the child with diarrhea. 

Selection of the trainee is important. Obtaining 
trainees who have no barrier to implementing the 
training will avoid wasted efforts. Obtaining a 
commitment from the trainee's boss to allow 
changes to be put into place will be more effective 
if promised before the training, before the trainee 
can be admitted to the course, than ofter he re-
turns home. 

Sending teams isrecommended-a doctor with 
the nurse from the same unit coming at the same 
time-so that both parts of the implementation team 
are motivated together. This has proven practical 
and helpful even when doctors have been sent 
out of the country, to ICCDR in Bangladesh, for 
example. Sending a whole implementation team 
together was strongly recommended. Also, the 
possibility of training a whole geographic area at 
once was suggested. -his will discourage the pa-
tient who tries to shop around for a doctor willing 
to give intravenous treatment, since all will have 
been converted to ORT. 

Training planners should ensure that ORS will be 
available at each of the trainees' home sites be-
fore the training begins. There isnothing more sure 
of dampening enthusiasm for ORT than a lack of 
the packets needed for therapy. Some countries, 
to avoid this being a problem, have trained their 
clinicians to substitute salt/sugar solution on the 
ward if they are unable to obtain ORS packets. 
Whichever strategy istaken, the training plans should 
take the availability of supplies into account. 

Actual experience in managing cases person-
allyduring training iscritical. The physician or med-
ical student learning ORT should care him/herself 
for ten to fifteen patients effectively, actually using 
the spoon and cup, actually teaching the mother, 
to have had an adequate amount of experience, 

Adequate time is needed. A quick one-day 
course may produce awareness of ORT yet fail to 
provide true understanding of it, resulting infailure 
to adopt it later into daily practice habits. Seven 
days or longer for trainers is probably necessary, 
though certainly difficult. 

A number of variations in training approaches 
were described. The usual formal one-week ap-
proach may not be best. It may be easier for busy 

physicians to schedule a mini-residency, a short 
one- or two-day period inan ORT unit, which could 
be repeated, allowing physicians in a region to 
catch up without taking a long time off their jobs. 
This can be particularly important for the doctor 
whose income isfrom private patients. 

Training should include how the trainees are going 
to implement the new treatment approach once 
they get back to their own hospital ward at the 
district hospital or to their heoith center. For ex­
ample, just how should they convince mothers that 
ORT isbetter than intravenous treatment, knowing 
that there isoften a strong community preference 
for intravenous therapy? Just how should they con­
vince the hospital administrator that the proce­
dures on the ward or in the admission unit need 
to be changed? A broader definition of the skills 
and knowledge needed by the trainee should be 
used in planning the training; managing acute 
dehydration alone isjust not enough. Feeding dur­
ing diarrhea, the integration of ORT with nutrition 
and the other primary health core and child sur­
vival interventions, the prevention of diarrhea, and 
the broad responsibility of the physician for the 
whole community, even the patients who do not 
come to the center, are topics critical to the ulti­
mate success of a diarrhea control program. 

Finally, training should include follow-up. The 
training plan should include not only the training 
itself but the supervision and follow-up needed 
afterwards, helping the trainees manage the con­
straints they will face on returning home. Indeed, 
clear expectations of what the trainees are to do 
on returning home should be established before 
they leave the training site, for example, setting a 
date for a follow-up meeting where review of ac­
tivities in the interim can be carried out, and de­
fining the indicators for monitoring behavior sub­
sequent to the training. We all know how a report 
form with critical indicators can influence behav­
ior; thus, the use of a new report form that will 
include appropriate ORT behavior isencouraged. 
Communication directly with the trainees' super­
visors should take place so that the supervisors can 
prod the trainees into action if necessary after they 
return home. 

Shifting to community-oriented education, a 
number of points were stressed in the rich discus­
sion that arose in this area. First of all and most 
importantly is the need to eliminate the gap be­
tween trainer and trainee. Language isparticularly 
important in this. Some of our panelistb objected 
to the words "oral rehydration therapy" as Latin 
words, incomprehensible to non-medical persons. 
Straightforward words more easily understood by 
the people should be used, they recommended, 
for example, the phrase "special drink" instead of 
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"oral rehydration solution." Clothing isalso impor-
tant. Western clothes worn by the trainer where the 
trainees wear traditional dress can be a barrier to 
communication. Position, too, can be important, 
Where the trainees sit on the floor while the trainer 
sits in a chair, two-way communication may be 
impossible and even one-way communication 
inhibited. 

The importance of the attitude of the trainer to-
ward the trainee was stressed over and over again.
The trainer must be ready to learn from the trainee, 
from the mother, from the village health worker, 
Many know the old proverb, "Start with what they
know, learn from them." That may be interpreted 
as stressing the importance of pre-training re-
search. At a more fundamental level, however, it 
codifies the importance of continual discussion and 
interchange during an educational process be-
tween the facilitator/educator and trainees if ed-
ucation isto be fruitful. 

Ways should be sought to link messages about 
ORT to familiar activities of life and to make learn-
ing them interesting. Striking examples are: from 
the Philippines, the five finger approach, tying ORT 
activities to five aspects of agricultural life; from 
Mexico, the use of a gour- doll to demonstrate 
graphically to children and adults the process of 
dehydration and rehydration; from Ecuador, the
trainer's response to a mother wrinkling her face 
when she tasted the oral rehydration solution, say-
ing: "Did you think that tasted bad? Your taste is 
not like your child's taste when your child isde-
hydrated. You must keep in mind that it will taste 
peculiar to you, but your child will drink it avidly
when he or she isdehydrated"; finally, the use of 
games to make learning fun. These links and cr,-
ative approaches take extra effort, but may be 
essential if training is to be effective. 

Another critical area is training materials. The 
illegible, stenciled instructions on poor paper, which 
so often are given to mothers, may have a neg-
ative impact, even during the brief period before 
they wear out. For first generation liteiate persons, 
in comparison to those like us who have been 
reading and writing for many generations, the 
presentation of the material, the kind of paper, for 
example, the printing, and the layout, may be as 
important in convincing them as the message that 
it presents. Donors thus should aim at a much larger 
target audience, funding not only the distribution 
of those well-printed books from UNICEF or WHO 
materials to a few central locations, but aiming 
more broadly at having useful and attractive ma-
terials in the hands of every village health worker, 
even if possible in the home of every mother. 

Community education, in its usual stress on re-
hydration, frequently leaves gaps in knowledge. 

One especially criticol gap isfeeding, as Dr. Rohde 
emphasized on the first day of ICORT II.Another 
frequent gap is the identification of the child at 
risk, the dehydrated child who needs referral. Both 
of these need increased emphasis in community 
education programs and materials aimed at 
mothers. Indeed, there isno way to avoid our de­
pendence upon the mother in these areas. We 
may be able to "medicalize" fluid therapy for diar­
rhea by emphasizing packets rather than sugar/
salt solutions, thereby pushing the mother to come 
to the clinic for rehydration, but there is no way 
that we can "medicalize" that other part of ORT, 
feeding. Only the mother can carry out feeding in 
the home. And only the mother can decide when 
the child isbecoming dehydrated and needs more 
intensive treatment than what she can provide. Our 
responsibility as educators must include helping 
her to understand the importance of feeding as 
well as of fluid and of referral at the appropriate
time, well before the child becomes severely, ir­
reversibly dehydrated.

All training efforts should be part of an overall 
ORT system plan, not activities planned and im­
plemented in isolation. Training messages must be 
coordinated with mass media messages so that 
the mother gets the same information from the ra­
dio as she does from the health worker or the doc­
tar. Problems are frequent when these are not linked 
together, as happened following the recent severe 
earthquakes in Mexico, 

The design of training activities chould be de­
centra'ized as much as possible to allow for nec­
essary local adaptation. Clear national policies 
are needed to emphasize those fundamental ele­
ments that should remain constant, but they should 
be as limited as possible, consistent with the tech­
nical methodology of ORT and other aspects of 
training and program activities, and should be 
planned locally to fit the local situation and culture. 

Funding and training activities should actively
include the private sector, not just gove.iment or 
ministry of health personnel. Pharmacies, private 
doctors, and clinics provide more than half the 
care for diarrhea cases in many countries and 
need to be aggressively brought into the ORT camp. 

Monitoring and evaluation should be built into 
training plans. These should include long-term
evaluation of training, that is, of the behavior of 
the trainee after returning home and not just the 
usual evaluation that takes place at the end of 
the training session. 
ORT training must be integrated wilh training for 

other primary health care activities or at least ac­
tively take such interaction into account. We know 
the peripheral health worker must integrate ORT­
related activities with other PHC efforts. How can 
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we in reason avoid assisting him or her to do this 
efficiently, so that he or she will choose to under-
take those activities that will have the maximum 
possible benefit to the public? 

Lastly, operations research is needed-good, 
critical operations research to make training more 
effective. Training should be just as important a 
topic for research as the biomedical aspects of 
gastrointestinal absorption. Ifwe wish training about 
OR1 to become as effective as ORT itself, we need 
to focus the same kird of critical scientific ti inking 
on training as we did previously on fluid therapy. 

Donor support related to training should include: 

* 	 support to establish well-run ORT teaching 
units in every medical school; 

* 	 assistance to medical and other health man­

power schocls in conducting curriculum 
reform; 

* 	 support for dissemination of WHO materials 
and other ORT information beyond the health 
system to village health workers and to moth-
ers in the community; 

e 	 support of training for private sector person­
nel, including non-governmental organiza­
tions and commercial vendors of diarrhea­
related medicines as well as doctors in private 
practice; 

o 	 support not only to formal courses but also to 

the mreinnai ap e 

e support for operations research to define and 
solve problems related to training. 

Inconclusion, a persistent theme i) our panels' 
discussions was the importance, indeed the cen­

tralilty, of education. ORT demonstrates every day 
how knowledge can be power. Even the poorest, 
illiterate mother can prevent her child's death from 

diarrheal dehydration with fluid therapy. Seeing 
this and realizing that one does noi have to accept 
fatalistically children dying can open that mcthei's 
mind to overcoming other problems as well: pov­
erty, ignorance, injustice. ORT education can thus 
be the first step in awakening a community to the 
possibility of change. This makes our efforts to im­
prove it even more important. 

SUPERVISION AND MONITORING
 
Panel Chairperson: 
MR. ROBERT HOGAN 
Programme Management Officer 
World Health Organizolion 
Geneva, Switzerland 

INTRODUCTION 

In order to focus the workshop discussions, stan-
dard definitions for monitoring and evaluation were 
agreed upon. Monitor,ng was defined as "closely 
observing or assessing on c, routine basis." Moni-
toring performance of health workers in delivering 
a health service and monitoring use of the service 
are ways that a supervisor of a local area assesses 
the effectiveness of tne 3ervice. An important part 
of this definition is the word "routine." Monitoring 
iswhat is done cn an ongoing basis and is thus 
distinguished from evaluation, which can be de-
fined as "a less frequent and more structured as-
sessment, concentrating on comparing achieve-
ments with goals." 

While monitoring goes on at all levels of a pro-

grarri, the panel concentrated on the sort of mon­
itoring that supervisors or middle-level staff carry 
out. This level of staff includes district supervisors 
and those who direct either a health center or the 
work of a number of community health workers. 

Two broad areas of monitoring were defined, 

* 	 Quantitative-how much work isbeing done? 

o 	 Qualitative-is the work being done cor­
,ectly? 

THE PROBLEM 

The basic problem, emphasized by both panel 
members and porticipants, isthat both quantita­
tive and qualitative monitoring are too often simply 
not being done. When supervisors do monitor, it is 
most frequently quantitative, Assessment of the 
quality of work, the extent to which ORT is being 
used correctly, was highlighted as one of the major 
problems in the overall field of diarrheal disease 
control and primary health care at the present 
time. 
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CAUSES OF THE PROBLEM 

Participants and panel members suggested a 
variety of reasons why monitoring was so often 
neglected. 

1. 	 The relationship between monitoring and 
desired program outputs is sometimes not 
recognized, 

2. 	 Systems for monitoring are not well under-
stood, 

3. 	 Even when understood, systems are not im-
plemented or used regularly. 

4. 	 Critical indicators to be monitored are not 
appcrent. 

5. 	 Cultural traditions sometimes limit the degree 
to which a supervisor iscomfortable in criti-
cizing the work of others. 

1. Relationship between monitoring and 
output 

Nearly ,l diarrheal disease control programs 

I
 

now have targets or measurable outputs specified 
in their Plans of Operations. The relationship be­
tween targets, such as a particular reduction in 
diarrhea mortality or a pcrtIcular level of use of 
ORT, and the day-to-day activities of health care 
providers isoften not fully appreciated. 
2. Systems for monitoringare not well
 

understood
 
Inareas where the relationship between outputs

or goals and monitoring are appreciated, it isnot 
always clear how a systematir- approach to mon­

itoring can be developed. 
3. 	Systems are not implemented or used 

regularly 
Where a useful management system for moni­

toring has been put inplace, there are often seriousbarriers to its implementation. Practical constraints 
such as lack of petrol or per diem limit the effec­
tiveness of the best designed monitoring plans. 

4. 	 Critical indicators to be monitored are 
not apparent 

While broad indicators for ORT are generally 

Superivsors, field workers, and consumers need to recognize that monitoring Isa crucial element Indlorrtieal disease control programs. Photo by Frank Nesbitt. 
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agreed upon (e.g., access to and use of ORT, 
correct assessment of dehydration status), few pro- 
grams have had sufficient experience to know which 
precise indicators are the most critical to monitor. 

5. 	 Cultural tra7ditions may limit the degree 
to which a supervisor is comfortable in 
criticizing the work of others 

Inmany countries, cultural traditions make it dif-
ficult for one person to criticize the work of another. 
The separation of criticism of work, even if politely 
and positively managed, from criticism of the worker 
as on individual isdifficult in all cultures. 

POSSIBLE APPROACHES 

1. Relationship between monitoring and 
output 

The general feeling in the group was that if out-
puts and targets are established with the involve-
ment of supervisory-level staff, the relationship 
between monitoring and program goals will oe 
better understood. This bottom-up approach to 
planning in general, and to target setting in par-
ticular, was strongly advocated. Central-level 
planners should not establish goals that middle-
level staff cannot carry out. 

A related approach to this problem was to avoid 
planning that relied too exclusively on promotional 
campaigns. Many participants pointed out their 
experience with short-term, high-visibility cam­
paigns, for which inadequate supervision and 
monitoring had been planned. Thc view of the 
group was that such campaigns can be critical 
inestablishing ORT use--but only if adequate train-
ing, provision of supplies, and particularly moni-
toring and supervision of performance were 
established beforehand. 

Decentralization of authority was felt to be an-
other important means of relating goals to super-
vision. Insome countries supervisors feel that there 
is little point in monitoring work since decisions for 
change are out of their hands. It was pointed out 
that such centralization is often more highly de­
veloped in other sectors, such as agriculture, and 
that health planners could learn from these 
experiences. 

2. 	 Systems for monitoring are not well 
understood 

A number of useful systems for monitoring were 
discussed by the panel members and participants. 
The two basic questions asked were, "What should 
be monitored?" and "How should monitoring be 
done?" 

Since supervisory time available for ORT is lim-
ited, it is important to be selective in deciding what 

to monitor. WHO has suggested some questions to 
ask in deciding what to monitor for ORT or any 
other health service. 

* 	 Which items are most importo.: to the suc­

cess of the health service? 

* Which are most difficult to do?
 
9 Which are new to the health workers?
 

items are done well? 

* 	 What do the people complain about? 
One could consider monitoring both the activ­

ities of health workers and the results of those ac­
tivities. The latter would involve looking into such 
areas as mothers' understanding and behavior and 
the outcome of the service (did the cases re­
cover?). It may be best to start with activities, and 
when these seem to be satisfactory, to move on 
to results. 

Next, decisions need to be made on how each 
item will be monitored. There are a number of 
possibilities. 

e Observe health workers. 

* 	Talk with health workers. 

• 	 Talk with mothers at the time of treatment. 
• 	 Make home visits. 

The WHO Supervisory Skills training course in­
cludes a worksheet that many countries have used 
to decide what and how to monitor (see Figure 1). 

On the subject of "how to monitor" the question 
of "when to monitor" was discussed, In answering 
this question, the following additional questions were 
thought to be useful. 

* 	 How critical is it that the work be done 
correctly? 

* 	 Isthis an item that isoften done incoirectly? 
* 	 What monitoring method will be used? 

e 	 How many items will be monitored? 
* 	 What time constraints exist, if any? 

* 	 What is the likelihood that the item may 
change from satisfactory to unsatisfactory over 
a period of time? 

Since monitoring isso easy to avoid, having a 
schedule of when supervisory visits are to occur 
and what they will involve may increase the like­
lihood that it will be done. At least it will be more 
difficult to avoid it if it is written down. 

In establishing the monitoring system for super­
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FIGURE I
 

WORKSHEET FOR MONITORING HEALTH WORKER
 
PERFORMANCE IN DELIVERY OF DIARRHOEA TREATMENT SERVICES 
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visors, a check!ist can be a particularly useful tool. 
It reminds the supervisor of those critical items to 
look for in assessing performance, but imperson-
alizesthem so astohelp solve the"embarrassment 
of monitoring" problem. The checklist can be de-
signed to focus on a few critical indicators. The 
checklist included in the WHO course (see Figure 
2) lists general activity indicators a supervisor could 
use to monitor work performance. A health pro-
gram may adapt this checklist to focus more spe-
cifically on particular activities. For example,
"assessment of dehydration" could list critical in-
dicators such as "amount of urine" or "skin pinch." 
One problem with checklists isthat it may be too 
easy for the supervisor to just check "satisfactory" 
or "unsatisfactory." The narrative sections at the 
bottom of the WHO checklist, however, address 
this issue as they allow for more detailed comments 
and recommendations. 

The panel and participants also suggested that 
the supervisor always try to find positive items to 
mention, so tl at any criticism required does not 
seem discouragingly harsh. It was also suggested 
that workers be asked to describe their own prob-
lems before the supervisor points them out. Some 
participants felt that if both the supervisor and the 
worker sign the checklist it will increase the likeli-
hood that they have actually discussed problems. 

Afew participants thought that ifclearly detined 
and agreed upon standards were developed, 
workers could routinely monitor their own perform-
once. The checklist could serve as a useful re-
minder of important activities to perform. 

3. Systems are not implemented or used 
regularly 

The problem of maintaining useful monitoring 
and supervision, while serious, has been mcnaged 
in,3ome countries. The opportunity afforded by the 
exchange of experiences during workshop ses-
sions was particularly fruitful in this area. Particular 
problems and solutions included the following, 

Problem. Supervisors are looked on as critics rather 
than helpers of staff, 
Response. Supervisors can carry supplies or pay 
checks. They can also take an active part in ser-
vice delivery at the time of thqcir visit. 

Problem. Monitoring of work is inherently awk-
ward, threatening to workers and embarrassing to 
supervisors. 
Response. The selection of the right monitoring 
method can be important here. Table 1 lists five 
methods. Reviewing records isrelatively easy but 
isuseful only if records are well kept. It also does 
not tell you whether the services provided were 

provided correctly. Home visits to follow up on pa­
tients are time consuming and perhaps should be 
regarded as something to be done once you have 
verified that health worker performance is ac­
ceptable through other means. Talking with moth­
ers at the time of treatment (e.g., exit interviews) is 
easier and may be appropriate earlier in a pro­
gram than home visits. Observing health staff as 
they work was felt to be indispensable and may 
be the most important missing aspect of supervi­
sory monit oring. Talking with health workers isalso 
critical. Since it isthe essential observation of per­
formance that is so difficult, the combination of 
observation and conversation has been found in 
a number of countries to be extremely helpful. Talk­
ing with workers iseasier since one isnot put in the 
position of being a cold, potentially harsh, indif­
ferent judge. Asking workers if they know the signs 
of dehydration, however, isnot the same as know­
ing whether or not they can actually identify and 
interpret them. If the observation and the ta!king 
go together, the idea that this process is being 
done in order to be helpful iseasier to accept. 
Problem. Supervisors are reluctant to monitor per­
formance because they do not feel qualified in 
oral therapy themselves. 
Response. Supervisors must become fully capa­
ble if they are to establish themselves as credible 
in the eyes of their subordinates. The WHO Super­
visory Skills Training Course emphasizes this aspect 
of supervision. The module "Treatment of Diar­
rhoea," however, should be regarded only as an 
introduction to the subject, and further practice is 

essential. 
Problem. Financial incentives, while undeniably 
helpful, are not feasible in many countries. Special 
arrangements to provide such incentives are dif­
ficult to maintain and can lead to dissatisfaction. 
Response. Other forms of recognition and status 
are possible in most countries, and a number of 
participants gave examples. The involvement of 

supervisors in the planning process, particularly in 
establishing local, attainable goals, increases their 
commitment and isa natural incentive. 
Problem. Practical barriers, such as lack of petrol 
or per diem, are beyond the control of supervisors. 

Response. As noted previously, higher level man­
agement must recognize the importance of ad­
equate supervision to attain program goals. If this 
isdone, suitable administrative arrangements can 
be made to overcome practical barriers. A num­
ber of countries reported that persistent efforts on 
the part of supervisors have resulted in improve­
ment in this area. 
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FIGURE 2 

Name of Health Worker 
 Date ________/ /_____ 
Month day year 

CHECKLIST FOR MONITORINC WORK PERFORMANCE 
DIARRHOEA TREATM'T SERVICE 

Patient I 
 Patient 2
 
Satisfactory Unsatisfactory Satisfactory Unsatisfactory


ACTIVITIES OF HEALTH WORKER: 

Assessment of dehydration [jj 
Preparation of ORS i-- [7 LI] [--7
 
Provision of treatment '- li i [--
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Recommendations:
 

Signature of Supervisor
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4. 	 Criticalindicatorsto be monitored are 
not apparent 

The selection of those indicators that are most 
critical to monitor requires more experience and 
operational research. A number of indicators, 
however, have already proven useful and meas-
urable. In monitoring the amount of work done, 
"How many diarrhea patients in the target age 
group received ORT during each month?" isthe 
simplest, most basic question. For routine reporting 
systems it may be best to limit data to this simple 
level. In sentinel centers or in highly developed 
areas, additional information, such as prior treat-
ment, degree of dehydration of patients on arrival, 
additional treatment given, numbers of patients 
referred elsewhere, and outcome, may be useful, 

A chronic problem in nearly all countries isthat 
data forms currently being used do not lend them­
selves to collection of this simple information. WHO's 
recommendation has been to try to modify existing 
forms rather than to create a separate new form 
for ORT. A convenient way to keep track of the 
number of children treated isto maintain a monthly 
graph. Differences from month to month need to 
be explained. Comparing the use of ORT services 
with the reports of supervisory visits can be helpful 
in interpreting changes in use from month to month. 
A supervisor who knows his or her area well could 
make an informed estimate of the most likely inter-
pretation of use data and investigate to see what 
action can be taken. 

Periodically, perhaps every quarter or every year, 
these monthly figures can be cumulated and the 
total compared with the target established for the 
area. Since this isa periodic rather than a contin-
uous exercise, however, it can be considered part 
of evaluation rather than monitoring, 

Monitoring of the effectiveness of treatment at 
home isnot easy but a useful, indirect indicator is 
the number of cases of moderate or severe de-
hydration seen at health facilities. 

5. 	 Cultural traditions may limit the degree 
to which a supervisor is comfortable in 
criticizingthe work of others 

The problem of cultural barriers to useful super­
vision was an important item raised by a number 
of panel members and participants. Insome coun­
tries it is proving extremely difficult to develop sys­
tems in which supervisors criticize the work of other 
staff. Relationships between staff are felt to be more 
subtle than so-called "western" models of super­
vision take into considration. 

Other countries, however, such as Indonesia and 
Nepal, where cultural traditions had originally been 
looked on as major problems, reported consid­
erable success in using local adaptations of su­
pervisory methods recommended by WHO and 
other agencies. 

CONCLUSION 

All of the groups felt that while there were cer­
tainly problems in developing good supervisory 
and monitoring systems, the number of successes 
reported was encouraging. All of the world's best 
programs, including Egypt, Honduras, Nicaragua, 
Philippines, and Thailand, had in common the 
careful attention given to supervision and moni­
toring. 

Three points were emphasized in summarizing 
the work of the panel. 

9 Supervisory visits to monitor both the perform­
ance and the output of staff are critical and 
often weak links in many CDD programs. 

e Decisions, to be changed with experience 
and through operational research, should be 
made on what supervisors should monitor and 
which methods they should use. Supervisory 
checklists are helpful. 

h A basic job of management isto support and 
encourage supervision. 
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EVALUATION AND COST ISSUES
 
Panel Chairperson: 
DR. ROBERT E.BLACK 
Professor and Chairman 
Department of International Health 
School of Hygiene and Public Health 
The Johns Hopkins University 
Baltimore, Maryland, USA 

INTRODUCTION 

The chain of events in effectively delivering ORT 
involves many steps. The comprehensive evalua­
tion of this sequence may involve a variety of pro­
cess and impact indicators. Selected indicators 
for a CDD program, including those related to 
ORT, are oullined in Figure 1.Information on these 
indicators can be collected as part of a contin­
uous monitoring or by periodic evaluation, which 
isthe focus of this panel. 

Selection of appropriate indicators must take 
into account what program components the eval­
uation isdesigned to assess and the feasibility of 
their measurement. Often this is achieved at the 
expense of some accuracy Relatively crude in­
dicators may, however, serve a useful purpose in 
the management process. Cost data can be a 
valuable component of evaluation and an im­
portant input into the decision-making process. 

EVALUATION INDICATORS 

Discussions centered on several key indicators 
for evaluation of ORT programs, nai nely: ORS ac­
cess and use, ORT use, and diarrhea-associated 
mortality. The definition of these indicators may 
vary from country to country. For example, access 
might be primarily determined by distance from 
the health care facility providing ORS in one in­
stance and by the ability to purchase packets in
another. This issue highlighted the need for indi-
cators to be clearly defined according to their 
specific setting. 

in some situations, where the ORS use rate has 
been found to be lower than expected, further 
inquiry has been informative. Evidence fron some 
countries indicates that mothers who know of ORS 
and have itavailable reserve it for cases they con-
sider to need it. They appeared capable of dis-
criminating between minor, self-limiting episodes
of diarrhea and those of a more severe nature. 
Clearly not all cases of diarrhea need ORS phys-
iologically. Why then fry to persuade mothers to 

Collecting data on ORS use and modally rates isImportant Ineval­
uating the effectiveness of ORT programs. Photo by Robed Clay. 

use it in all cases, as is implied in the pursuit of a 
100 percent ORS use rate? Anothei problem arising
from promoting ORS as a treatment for all episodes
of diarrhea versus a dehydration therapy, is that 
mothers may become disillusioned with ORS when 
it does not cure the diarrhea. 

How children needing ORS can be identified 
and what the targets for ORS use should be are 
major programmatic questions. One suggestion 
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FIGURE 1. SELECTED INDICATORS FOR EVALUATION OF ACDD PROGRAMME 
In general, values of indicators are dependent on vclues of other indicators related to activities earlier in the sequence of 
events. The main inter-dependencies are shown by the connecting lines and arrows. 
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for this problem was that target usage should be 
defined according to the context of the ORT pro-
gram. For example, in a situation where there are 
no health services available, a 100 percent user 
rate for ORS may be a necessary target. Ina well-
organized community health care system, where 
exten!ve use can be made of home-available 
solutions, the target for ORS utilization may be for 
the limited proportion of episodes that require it. 
Mothers may be taught to give ORS when there is 
a given number of watery stools within a certain 
time period. However, the appropriate target use 
rate remains difficult to define, 

Clearly, ORS use rate isnot a good indicator of 
effective use in all situations. The group identified 
the need to go beyond simple ORS use rates to 
evaluate the quality of ORT, including the type of 
fluids used, the accuracy of preparation, the 
promptness of commencing therapy, the quan-
tities of fluid given, and the continuation of feeding.
There is much yet to learn about this topic, partic-
ularly inrelation to the use of home-prepared fluids 

Samples of solution analyzed for electrolyte and 
sugar content and observational studies of house-
hold solution preparation can be helpful for de-
termining the quality of mixing of ORT solutions,
Questions regarding the amount of fluid given and 
when the solution was started can further indicate 
effective use. 

The group identified other indicators that may
be important to evaluate, namely: changes inper-
ception of diarrhea and its treatment; ORS pro-
duction and distribution; and availability of local 
ingredients. 

Measuring tho impact of ORT on diarrhea-as-
sociated mortality and morbidity has proved dif-
ficult. Much of the mortality data available are of 
questionable validity. The need for assessment of
the impact of ORT on mortality, including diarrhea-
associated and overall mortality, is undeniable, 
However, additional resources are required for this, 
particularly in the areas of training and supervision
of evaluation survey workers. An alternative method 
of acquiring mortality data arose during discus­
sions. A community-based mortality reporting pro-
gram, where a volunteer isresponsible for report-
ing births, deaths, and events preceding the deaths 
for a number of families, has provided useful mor-
tality data in some settings. 

In early stages of program development, pro-
cess indicators may be more important to meas-
ure, since it may be too soon to detect impact.
The dynamics of community change must also be 
considered in the evaluation of impact. These is-
sues highlight the need for appropriate timing of 
eva' -tions and the need to utilize a range of 
indi .tors for an accurate assessment, 

The group discussed the difficulties in interpre­
tation of health facility data in the absence of 
complementary community-based evaluation. 
Health facility indicators for which both the nu­
merator and the denominator are derived from 
the facility records, e.g., facility case-fatality rates, 
may be us Dful. However, simply following the num­
ber of cases treated or even the number of severe 
cases seen may be very misleading and apt to 
misinterpretation, 

Indiscussing methods of data collection, it was 
generally agreed that most routine surveillance 
systems have as yet provided data of limited value 
in evaluating program activities. Under such con­
ditions, a sentinel reporting system, aiming for
complete and accurate information from only a 
limited number of sites, muy be an appropriate
solution, if well implemented. An alternative method 
of data collection isa population-based sample 
survey. The group stressed that extra resources will 
need to be made available for either sentinel sur­
veillance or a sample survey to function ade­
quately. 

It was considered that some of the evaluation 
issues raised could only be addressed through
special studies, involving social scientists, For ex­
ample, when there isa discrepancy between ac­
cess and use rate, a special study assessing knowl­
edge, attitudes, and practices may elucidate 
reasons for the discrepancy. 

The need to take appropriate action based on 
the evaluation was emphasized. The panel dis­
cussion elucidated several 'actors likely to facili­
tate action, Itwas felt essential that the evaluation 
was wanted by the decisionmakers involved, that 
it was in the context of quantified program targets,
that it collected information needed for the de­
cision-making process, that the information be
analyzed and disseminated in a timely fashion,
and that the recommendations be realistic and 
specific. 

COST ANALYSIS 

To date, evaluations of ORT programs have con­
centrated on measurement of achievement at var­
ious levels. There isclearly considerable scope for 
improving the power of the results of these studies 
by incorporating some consideration of resource 
requirements. 

Costs are estimated by determining the value 
of resources used in an aitivity. These resources 
may be characterized in a variety of ways. The 
cost of the components such as social marketing,
ORS packets,salaries, etc., may be examined. The 
unit of analysis may be the financier, such as the 
government, community, or the household. The 
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need to specify the characterization of costs so 
that cost data can be more easily compared was 
raised. 

Cost analysis can be complex and confusing. It 
isoften difficult to know what costs to measure in 
an evaluation and how to measure them. The guid-
ing principle in deciding the scope of costs is to 
measure those expenses relevant to the decisions 
that are to be made. What isthe question you wish 
to answer and which program component costs 
must be considered in order to do that? 

Cost analysis can aid in making decisions re-
garding the best use of scarce resources. It may 
be used as a promotional tool to advocate the 
utility of an ORT intervention; however, this must be 
represented cautiously. Clarification of the com-
ponents of interventions often occurs as a bene-
ficial offshoot of cost analysis since it forces the 
characterization of program components in order 
to measure them. 

Cost data can be employed to address both 
questions of al )rdability and efficiency. Afford-
ability addresses whether a particular group, 
namely government, community, or the house­
hold, has the necessary resources to implement 
the intervention. Cost data are summarized in terms 
of cost per unit population (cost per 100,000 pop-
ulation). In this assessment, immediate costs must 
be distinguished from recurrent and long-term costs, 
since these latter expenses are frequently the bur-
den of the domestic government. Affordabilty is 
a concern for the providers of ORT programs, the 
consumers, and the donors. Important issues to 
consider in evaluating affordability at these dif-
ferent levels were discussed. To determine the fea-
sibility for a provider to conduct an ORT program, 
the cost of the ORT program can be examined in 
relation to the total government health care cost. 
Measuring the value of all the project resources, 
including components such as volunteer time, is 
necessary when a program is considered for in-
troduction into a new setting. 

It may also be useful to know the affordability 
of treatment of diarrheal disease to the consumer. 
Such analysis could be accomplished with a 
household survey in which key questions on re-
sources and cost of diarrhea treatment can be 
asked. The cost of ORT compared to the average 
wage and to the cost for current diarrhea therapy 
may be assessed. These analyses may be used to 
determine whether the cost ot ORT treatment can 
be shifted from the provider to the consumer. Itwas 
stressed that costs must be considered country 
specific. What may be low costs relative to the 
health care budget in one country, may not be 
low in another. 

Cost-effectiveness or efficiency addresses ques-

tions such as how can an ORT program be best 
delivered and isORT an efficient use of resources 
compared with other interventions? To answer 
questions on cost-effectiveness, data on costs and 
impact are essential. Cost data include all of the 
costs of the ORT program. Impact or program ef­
fectiveness can be measured by program output! 
(such as the number of children treated with ORT) 
or program outcomes (such as lives saved). Cost­
effectiveness could then be expressed as cost per 
treated child or cost per life saved. The difficulties 
in separating out ORT program components of 
primary health care, such as the direct costs for 
communications or the time of community health 
workers, were discussed. Even more difficult may 
be determining the impact of the ORT component 
of a more comprehensive primary health care pro­
gram. Nevertheless, the need to assess relative cost­
effectiveness was still considered important. 

Some examples of specific questions addressed 
through cost effectiveness analysis were raised for 
discussion. 

e Can more extensive use of ORT decrease 

e Should a low-income country utilize social 
marketing to promote ORT? 

e Should resources for diarrheal disease control 
be concentrated on CRT or should resources
 
be co ted o otor ou resoes 
be vte romotion oe 

Indiscussions it was clear that confusion existed 
concerning the nature of cost analyses and their 
appropriate use. There isa need for the wide dis­
semination of clear costing guidelines. Ways of 
improving systems for collecting appropriate cost 
data at minimum expense and effort need to be 
explored. There may be scope for incorporating 
collection of some cost data into existing evalu­
ation efforts. For example, comprehensive reviews 
of ORT programs currently being conducted inmany 
countries may provide an appropriate opportunity 
for gathering data on total costs of providing ORT. 

CONCLUSION 

Inconclusion, discussion focused on the appro­
priate use of indicators of program success and 
on incorpc,;ation of cost analysis for evaluation of 
ORT programs. The need to redefine targets for 
ORS use and to move beyond the measurement 
of basic indicators, such as ORS access and use, 
to the quality of ORT use was identified. Further­
more, the need to develop and utilize costing 
guidelines and procedures as pat of ORT pro­
gram evaluation was noted. 

99 



INTEGRATION OF ORT WITH OTHER HEALTH ACTIVITIES*
 
PanelChairperson. 
DR. STEVE JOSEPH 
Special Coordinator 
Child Health and Survival Program 
United Nations Children's Fund (UNICEF) 
Washington, DC., USA 

INTRODUCTION 

This section summarizes comments from the panel
discussions and the plenary sessions. As no con-
sensus was reached on the many issues, experi-
ences and suggestions from the participants are 
presented. Experiences from at least 31 different 
countries thoL ighout Latin America, Africa, and Asia 
were presented during the panel discussions. 

The participants made it clear that ORT has been 
integrated into numerous health activities. ORT, for 
example, has been added to such activities as 

*Panel Summary prepared by Dr. W. Don Suther-
land, Health Coordinator, League of Red Cross 
and Red Crescent Societies, Geneva, Switzerland. 

maternal/child health (MCH) programs; addition­
ally, two previously separated programs such as 
ORT and EPI (Expanded Program on Immunization) 
have been connected. 

PURPOSE OF INTEGRATION 

A number of reasons were given for integrating
ORT with other health activities: 

* 	to improve ORT coverage by combining ORT 
with other health programs and involving 
groups such as teachers, mothers clubs, etc.; 

* 	 to improve the impact on mortality and mor­
bidity related to diarrhea; 

e 	 to increase self-reliance in health care at the 
community level (ORT is largely carried oul 
in the homes or at health care institutions at 
the community level); 

e where there is a successful ORT program, to 
improve the credibility of health workers and 
increase the coverage, efficiency, and ef­
fectiveness of other health interventions. 

ORT programs need to be integrated Into existing primary health care systems within each country. Photo by Frank Nesbilt. 
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TIMING OF INTEGRATION 

It was agreed that when diarrhea is identified 
as the major caus , of mortality, there isjustification 
for emphasizing an ORT program. As mortality de-
clines, progress on mobidity reduction can be ac-
celerated by integrating ORT with other activities, 
These activities would include: 

* 	 the promotion of breastfeeding; 

* 	 growth monitoring; 

* 	 immunization; and 

* 	 other important PHC interventions, 

When access and use of ORT have achieved 
target levels, and ORT has become an accepted 
part of the health routine for mothers and health 
workers, intensive promotion and education are 
no longer needed. Then both funds and time can 
be channeled for work in these other closely re-
lated PHC priority areas, 

CHOICE OF ACTIVITY TO COMBINE WITH 

A limited number of disease problems have ef­
fective control strategies, and ORT should be in-
tegrated into one of these effective strategies. 
Among factors to be aware of, participants em-
phasized the following, 

* 	 ORT/diarrhea control strategies should be 
linked to other programs. 

o 	 Mass campaigns, such as immunization 
campaigns, are often difficult to maintain and 
will eventually have to be integrated into the 
primary health care program. Tying ORT to 
free-standing immunization campaigns, 
therefore, may create problems. There was, 
however, no consensus on this point and there 
was little information available to clarify this 
issue. 

tAs OpT has a short-term impact and isrelated 
to a specific disease episode, it might be 
best to combine it with preventive programs 
that are generally designed for long-term 
impact. 

METHODS 

Itwas thought that the best integration can occur 
with existing structures. Experience in some coun-
tries indicated that ORT can be integrated from 
the central level in the referral system out to the 

periphery. Training was seen as a key issue, and 
three aspects of training were emphasized. 

Training of health workers in different tasks 
should be integrated; thus, trainers of the spe­
cific programs that are to be integrated could 
be brought together so that all training could 
be done at the same time. 

e 	 Health workers and program managers should 
emphasize training integration early in the 

curriculum. 

* 	 Training of donors and policymakers should 
take place at ongoing workshops and should 
stress the advantages of integration and strat­

egies to implement it. 
There was consensus in the panels that integra­

tion has to occur at the community level so that 
families and community health workers can be 
most effective in improving health. Oral rehydra­
tion therapy was seen by some as having a "vi­
talization" effect on primary health care programs. 
Finally, it was felt that integration not only requires 
leadership but ongoing support, planning, and 
supervision. 

OBSTACLES 

The first obstacle to integration that was identi­
fied by participants was the narrow targets of do­
nors in their projects. This makes integration difficult,
Donors are often restricted to short-term, high-visibility
projects. Programs are difficull to maintain when 

the funding level or enthusiasm declines in a few 
years. Donors need to be willing to take a long­
term approach. 

The second obstacle to successful integration 
relates to the rigidity of government structures. Pro­
grams that could be combined with ORT activities 
may be located in Ministries other than the Ministry 
of Health (e.g., Ministry of Education, Public Works, 
etc.). A positive government policy towards inte­
gration is needed. Policymakers must be aware 
of the problems of programs and plan how to 
better combine activities. 

A third major obstacle isthe lack of resources. 
This lack of resources may make the integration 
of popular programs with less popular programs 

more difficult; it may appear that funds are being 
tol'en away from the popular program. 

A fourth obstacle isthe medical establishment. 
Doctors and nurses have been slow to accept the 
concept of oral rehydration therapy, making it dif­
ficult to integrate ORT into existing programs. This 
isspecificallyso at larger institutions. Specific plan­
ning for training workshops and general informa­
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tion campaigns are necessary if ORT is to be in-
tegrated into medical management programs, 

A fifth obstacle isthe time available to the health 
worker. As more PHC elements are implemented, 
more tasks are added to what the community level 
health worker feels isalready an impossible work-
load. Careful evaluation then of the health worker's 
time and selection of priorities for his or her workschedule are essential. 

scheule re esental.newlyThe final obstacle presented involves the politics 
involved in health care. The question arose, "Why 
should the control of rehydration be under the 
medical profession?" The plea was made to keep
this form of therapy in the hands of the community 
as much as possible. 

SUGGESTIONS ON HOW TO PROCEED 

The following are suggestions from participants 
on how to proceed towards the successful in-
tegration of ORT with other health intervention 
programs. 

" The following issues need to be addressed 
when designing integrated programs: 

personnel
funding 
training 
logistics 
supply of products, including ORS and other 
drugs
definition of target population 
supervision 

reporting 

evaluation 


" Donors should cooperate and coordinate their 
efforts toward the integration of hcalth care 
delivery. Governments can play a role in 
guiding donors' efforts towards this end. 

0 	 Governments are encouraged to make the 
integratio i of health care delivery a priority. 

child health infrastructure by using the same
child ath ae inthe same 
manpower and the same institutions. Training 
programs should address new skill areas for 
all levels of personnel. A social learning ap­proach can be employed by phasing the 

integrated program into one geo­gaphic area and later phasing into a new 
geographic area incorporating the lessons 
earncgs 

learned. 
e 	 Vertical integration can occur between, for 

instance, a Ministry of Health and other insti­
tutions, by combining resources, training, lo­
gistics, supervision, and evaluation. 

9 	 Horizontal integration can occur at the com­
munity level by offering to the community one 
health worker who can respond to all their 
health needs. 

FINAL SUMMARY 

Participants agreed that integration of ORT with 
other health activities was advantageous and es­
sential. One of the participants expressed a point
of view that was under-represented at ICORT II. 

I just want to make a small plea on behalfof 	the mother and child. She would like to 

relate to one worker, not only about ORT for
her child, but also about feeding, about growth,
about immunization, about family planning,about everything .... Please donor agencies,
please governments, please NGOs, please get 
your act together so that ultimately I may re­
late with confidence to one person... 
because only then will the whole thing work, 
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CLINICAL MANAGEMENT SEMINAR SUMMARY
 
Panel Chairperson: 
DR. BRADLEY SACK 
School of Hygiene and Public Health 
The Johns Hopkins University 
Baltimore, Maryland, LSA 

Dr. Sack introduced he session by pointing ou 
some of the obstacles that remain in the full ina-
plementation of oral rehydration therapy on a glo-
bal scale. These include the reluctance on the part 
of some in the medical profession to accept OPT 
as a safe and effective therapy for dehydration 
due to diarrheal disease. Reasons given include: 

* 	 fear of the -evelopment of hypernatremia; 

the fear of the introduction of early feeding 
during diarrhea; and 

" 	the lack of understanding that ORT can be 
effectively used in all cases of diarrhea, ex-
cept those in overt shock. 

Oral rehydration therapy clearly goes against 
the grain of standard western pediatric teaching 
and practice because of its requirement for not 
"resting the bowel" but rather making it the prime 
therapeutic target. Furthermore, information on ORT 

has not yet been widely disseminated through text­
books of pediatrics or incorporated into medical 
school curricula. This seminar was arranged to ad­
dress these clinical issues in the use of ORT in the 
hope that a better understanding of the efficacy 
and safety of ORT will emerge. 

Dr. Mary Lou Clements discussed the issue of how 
to make ORT work at the health facility. Through 

the widespread effort of the World Health Organ­
ization and its CDD Programme and national train­
ing programs, a large number of medical per­
sonnel have been trained in the use and 

implementation of ORT, from the managerial to 
the clinical levels. As a result, the worldwide ac­
cess to ORT has increased substantioly, but there 

Widespread educational effods must be made that will give the medical workers confidence Inthe use of ORT. Photo by Frank Nesbit. 
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remains a long way to go before complete access 
ispossible. One of the reasons that OFT isnot being
used more widely at the health facility level isthat 
it requires all of the health workers to change their 
usual practices of diarrhea treatment, which in-
clude almost universal use of intravenous solutions, 
antibiotics, and withholding of food. In order to 
effect these changes, widespread educational ef-
forts must be made that will give the medical work-
ers confidence in the use of this new methodology,
ORT. Some more specific reasons why ORT may 
not be widely used in health facilities include: 

" 	the economic incentive to use intravenous 
fluids; and 

" 	some children may not take oral fluids well 
because of stomatitis, or because they are 
fatigued or drowsy from other medications, 
or because the fluid is not given at a cam-
fortable temperature, 

The use of ORT at health facilities can be in-
creased through the establishment of ongoing 
training centers for all levels of health workers,
Training should not only include lectures, but, even 
more importantly, practical, hands-on experience
in the use of ORT. In this way all of the possible
complications in the use of ORT can be appre-
ciated and managed first-hand. Training should 
also include refresher courses and ways of estab 
lishing closer links between the home and the health 
facility through the education of mothers. The train­
ing unit should be adequately equipped with a
weighing scale, facilities to keep children over-
night, a triage area, and an area to accommo-
date mothers. 

Personnel requirements for a training center in-
clude at least one well-trained person who should 
be designated chief of the unit and to whom all 
questions can ultimately be referred. There must 
be adequate supervision for around-the-clock 
clinical management of patients. Mothers must be 
allowed to remain with the children and thus help
in the therapy as well as receive instruction about 
diarrhea management and prevention at the same 
time. Most inmportantly, the atmosphere in such a 
training unit should be a happy one because of 
the excellent clinical results and because the 
mothers can be eager participants in the care of 
their sick children. 

Dr. Daniel Pizarro discussed the issue of the uli-
lization of ORT in patients with moderate to severe 
dehydration. He traced the development of ORT 
through its use first in adults with cholera and later 
in children with all types of diarrhea, and even to 
neonates and low-bir,h-weight babies. In all situ-
ations, shock isthe only clear-cut contraindication 

to the use of ORT. In such situations intravenous 
fluids must be used; however, if intravenous fluids 
are not available, it is still worthwhile to place a 
nasogastric tube and to give ORT, since even some 
of these children will respond satisfactorily. Unfor­
tunately, ORT is often thought of by the medical 
profession as being useful only for cases of mild 
dehydration. Summaries of studies were presented
that indicated clearly the effectiveness of ORT in 
uhildren who were moderately to severely dehy­
drated, but who were not in shock. The use of 
nasogastric tubes in children who for some reason 
would not take adequate quantities of ORS was 
stressed. The use of ORT in children with hypei- and
hyponatremia was documented, as well as its us, 
inchildren with severe acidosis or of low birth weight.
The use of ORT should be extended in health fa­
cilities to include all children who are not in shock 
and who can take oral fluids by mouth (or naso­
gastric tube, if necessary). Oral rehydration ther­
apy should be thought of as "first class" because
of the results that it gives cnd because of its many
advantages over intravenous therapy in this type 
of patient. 

Dr. Mathuram Santoshom discussed the use of 
ORT in patients with hyponatremia or hypernatre­
mia. Of these two clinical states, hypernatremia is 
a more serious clinical problem, and is also the 
one seen more commonly indeveloped countries, 
because of the use (real and potential) of high­
solute foods. Hypernatremia may be caused by: 

* 	 the withholding of adequate amounts of free 
water; or 

• 	 by use of oral fluids that contain high levels 
of carbohydrates. 

A high sodium intake alone, unless it is exces­
sively great, isunlikely to produce hypernatremia
because of homeostatic renal mechanisms. How­
ever, excess carbohydrates in formula may result 
in an osmotic load to the gut, if they are not com­
pletely absorbed, and thereby lead to increased 
amounts of diarrheal stools with a low sodium con­
tent, which can lead to hypernatremia. The in­
creased solute load seen in boiled skim milk may
also result in an osmotic-type diarrhea. The po­
tential problems with ORS involve the mixing of 
the ingredients in water, and thus the education 
of mothers in the proioer mixing procedures is 
essential. 

Oral rehydration therapy has been shown to be 
effective in the treatment of both hypernatremia
and hyponatremia. In the therapy of hypernatre­
mia there is less of a problem with ';eizures than 
with intravenous therapy because of the slower 
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drop in serum sodium. Studies have been done 
comparing the sodium content of different oral 
rehyration solutions, using concentrations of 50 to 
90 	mEq sodium/liter, and all hove been shown to 
be adequate for treatment of children with serum 
sodium concentrations outside the normal range. 
Some patients have developed asymptomatic hy-
pernatremia using ORT, but in all cases this was 
transient and of no clinical importance. 

Dr. Kenneth Brown discussed the importance of 
early feeding in the management of acute diar-
rheal diseases. Until recently the major emphasis 
on diarrheal therapy has involved only the solutions 
used to correct the dehydration. It is clear from 
new data, however, that dietary therapy isalso an 
indispensable part of oral rehydration therapy. Just 
as fluid and electrolyte loss from the bowel leads 
to dehydration, so does a reduced assimilation of 
nutrients from the intestine during an acute episode 
of 	diarrhea lead to secondary nutritional deple-
tions. The cumulative nutritional effects, which are 
the results of the multiple episodes of diarrhea and 
occur during the first few years of life, can be of 
major consequences to the child. There isa clear-
cut relationship between multiple episodes of diar-
rhea and growth faltering, or in other words, there 
isa negative association between the prevalence 
of diarrhea in small children and weight gain. Fur-
thermore, there isan association between lhe length 
of a diarrheal illness and the nutritional state; chil-
dren who are poorly nourished have longer epi-
sodes of diarrhea. 

During each episode of diarrhea, there isoften 
a decrease in food intake. This is partially due to 
the accompanying anorexia, but behavioral is-
sues may even be more important, such as the 
intentional withholding of food by the parents and 
health workers, or the substitution of more nutri-
tionally dilute foods, Intestinal absorption is also 
impaired to some extent during an episode of diar-
rhea, which further accentuotes the situation. 

Strategies to reduce the nutritional conse-
quences include: 

* 	 continued feeding during the diarrheal illness 
with complete foods; and 

" increased feeding during the period of con-
valescence. 

Continuing to feed during a diarrheal episode 
goes against traditional practices, and health per-
sonnet must be convinced oi its value. Itshould be 
noted that ;he malabsorption is only partial and 
that some percentage of the food will be ab-
sorbed, Feeding is also important to prevent mu-
cosal atrophy, and breastfeeding is important in 
the maintenance of lactation. The arguments 
against feeding during diarrhea include worry over 

the osmotic effects of unabsorbed food, possible 
osmotic injury to the gut, and a possible enhance­
ment of bacterial overgrowth in the small bowel. 
None of these negative effects has been clearly 
shown, except for the situation of lactose mal­
absorption that may accompany acute diarrheal 
illness in some children. 

Dr. Brown then summarized the results of a study 
he had carried out with his colleagues in Lima, 
Peru, concerning the early feeding of different diets 
during acute diarrhea. This study demonstrated 
that the absorption of energy was directly related 
to the amount provided in the diet. Children fed 
the most complete formula gained the most weight; 
children on the other diets did not reach optimal 
weight gain until they were on the complete for­
mulas. The weight differences were still significant 
at 	fifteen days following the onset of the study, 
suggesting that the continued intake of a com­
plete, lactose-free diet during the diarrheal epi­
sode led to a more favorable nutritional outcome. 

Additional studies of early feeding by other in­
vestigators were reviewed. Inone study, the early 
feeding of lactose-free formula led to a forty per­
cent decrease in stool volume and a shortening 
of the illness. In another study, children who con­
tinued to breasifeed during the dic:rrheal illness 
also had a diminished stool output as compared 
to controls, These studies also support the positive 
aspects of early feeding during diarrhea. 

Areas that still require study include the early use 
of lactose-containing milks and other commonly 
available foods in the home. Also additional in­
formation is needed about particular food com­
ponents, such as fiber, lectins, fat, vitamin A, and 
zinc. Another critical area for study isthat of social 
determinants of feeding during diarrhea. Diarrhea 
is a nutritional disease and dietary therapy isan 
important component to management. 

Dr. Dilip Mahalanabis discussed the develop­
ment of improved oral rehydration solutions. The 
rationale for their development isthat the present 
ORS does not shorten the illness nor improve the 
diarrheal output, both of which are seen as highly 
desirable by those providing the health care, par­
ticularly mothers. At present, large sums of money 
are being spent on ineffective medications in an 
allempt to carry out those objectives. 

The present ORS uses glucose as the substrate 
to facilitate sodium absorption in the intestine. It is 
now known, however, that also neutral amino acids 
such as glycine and alanine, or di- and tripeptides 
also facilitate sodium absorption through inde­
pendent mechanisms, By combining these effects, 
it may be possible to improve sodium absorption 
to the extent that stool volume and duration may 
be significantly affected. 

107 



Early studies in adults and children with cholera 
and other severe diarrheal diseases demonstrated 
that the addition of glycine to standard ORS con-
taining glucose resulted in significantly reduced 
stool volume and duration. A more recent study in 
small children with milder diarrheas, however, was 
not able to show these differences. It seems clear 
that the osmolality of these solui )ns must not be 
too high, to avoid any negative osmotic effect of 
incompletely absorbed substrates. 

Additional studies have been done using pre-
cooked rice powder as the substrate for ORS and 
these have also shown a decrease in stool volume 
and duration. At present WHO issupporting a large 
number of clinical trials around the world in he 
testing of newer formulations of ORS that may offer 
these therapeutic advantages, 

Early feeding may in fact convert standard ORS 
into an improved ORS in situ because of the large 
number and diversity of substrates added from the 
food. Although a number of studies have sug-
gested that this may be true, all of the studies have 
not shown the same predictable effects. Three 

studies in which breast milk, lactose-free formula, 
or full formula cows milk were fed early inthe ccurse 
of diarrheal illness resulted in a favorable thera­
peutic effect. However, two other studies either 
showed no effect or an increase in stool volume 
(with boiled rice). 

In considering the use of pre-cooked formulas 
as part of ORS, one must be concerned with the 
shelf life of the product, its efficacy in very small 
children, and the possible confusion it could cause 
because of iLs being recognized as a food rather 
than an absorption-facilitating product. Particu­
larly in the use of home-based ORS, such confusion 
could have marked negative nutritional conse­
quences if the cereal-based ORS was seen as a 
food by the mother and other foods were thereby 
withheld. 

Insummary, improved oral rehydration solutions 
are pcssible and desirable, bolh at the home level 
as well as the "package" level. Further research 
needs to define their optimum composition, effi­
cacy, and safety. 
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SUMMARY ADDRESS
 
DR. MICHAEL MERSON 
Director 
DiarrhoealDisease Control Programme 
World Health Organization (WHO) 
Geneva, Switzerland 

On Wednesday Dr. Norbert Hirschhorn referred 
to you as an impressive audience. It is now clear 
that this was an understatement. You have been 
an exceptionally enthusiastic, energetic, and highly 
motivated audience, attending plenary sessions, 
participating in panel sessions, demonstrating your 
ORT activities in poster sessions, and taking part 
in informal discussions at receptions and in corri-
dors (often the most valuable part of any confer-
ence). To summarize all you have done and said 
isa formidable task. The best I can do isto focus 
on the highlights, allowing you to fill in the details 
based on your own experience. 

But before doing so, Imust offer a word of thanks 
from all of us to two persons who have made this 
the best run conference of this size I have ever 
attended. I am referring to Mr. Robert Clay of AID, 

who for the past year has worked many long days 
and nights to ensure its success; and to Ms. Linda 
Ladislaus of Creative Associates, who was faced 
with the difficult challenge of simultaneously over­
coming the procedural requirements of AID and 
the five cooperating agencies, making sure that 
all of you could attend this conference. To both of 
you and your dedicated, overworked staff we ex­
press our sincere appreciation for your efforts. 

Perhaps the most outstanding feature of ICORT 
IIishow it contrasted with ICORT I.At that confer­
ence, in mid-1983, many participants appeared 
hesitant, even doubtful. Some had used ORT in a 
limited hospital or field setting, but still were not 
convinced of its efficacy and safety when used 
on a large scale. Others had little knowledge of 
or experience with ORT and could not begin to 
imagine why one would organize a large confer­
ence on the topic. Only a few had experience in 
implementing ORT activities on a national scale 
and had realized the benefits of this simple tech­
nology. Most of the ICORT I panels discussed im­
plementation issues based on theory rather than 

ICORT IIparticipants listen Intently. Photo by Pat Lanza Field 
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experience, and the plenary sessions were de-
signed primarily to convince the audience of the 
benefits of ORT. 

What a difference two-and-one-half years have 
made. At ICORT l1the plenary presentations have 
dealt primarily with how we can link ORT-now 
proven to be a highly effective intervention-with 
other health interventions to reduce diarrhea mor-
tality and morbidity. The panel sessions were par-
ticularly stimulating as participants drew from and 
shared actual expe,1'ences. And the poster
sessions-one of the real highlights of the 
conference-found program managers proudly
displaying photographs, charts, and data, ready 
to explain their national ORT activities. 

This growth of national diarrheal disease control 
(CDD) programs isborne out by some global fig-
ures. Between 1982 and 1985 the number of coun-
tries with such programs has doubled. Today, more 
than 95 percent of the developing world's popu-
lation live in countries that have programs. Access 
to ORS has increased from 6 percent to almost 33 
percent and annual ORS production from 60 mil-
lion to 250 million packets. The great majority of 
packets are being produced in 45 developing
countries, an impressive testimony to the capacity
of the developing world to achieve self-sufficiency, 
The inclusion of trisodium citrate in the ORS for-
mulation has made the product more stable and,
if polyethylene packaging material is used, po-tentially less expensive.

Many countries have established a national pal
Manycoutriehae etablshe a atioal ol-creationicy for home-prepared ORT solutions. Some 40 

countries have conducted an evaluation of their 
country programs and as many have undertaken 
large-scale diarrheal disease mortality and mor-
bidity surveys. Ina few countries, diarrheal mortality
has already ben reduced by 410to 50 percent 
by widespread implementation of OPT; in many 
more countries mortality in hospitals has de­
creased by more than 50 percent. These are in-
deed impressive numoers. 

As I have just mentioned, this accumulated ex-

perience has shown beyond a shadow of a doubt 

that ORT isa powerful interv-;ntion. It can signifi-
cantly reduce diarrhea case-fatality rates, hospi-
talization rates, and mortality rates; when applied
in the community it can reduce visits to fixed fa-
cilities; and when accompanied by messages on 
proper feeding during and after diarrhea it can 
reduce diarrhea-associated weight loss and mal-
nutrition. ORT isremar1ably cheap and at the same 
time saves money by diminishing the need for in-
travenous fluids and reducing hospital costs. It is 
also a simple technology, easily applied by moth-
ers who can see its results ir,a very short time; thus, 
as Dr. Mahler pointed out, it paves the way for 

convincing the mother of other important meas­
ures for diarrheal disease control and for introduc­
ing other primary health care interventions. As Pro­
fessor Eeckels concluded, ORT does "reach the 
heart of mothers." 

Many of you probably left ICORT I reasonably
convinced that you should use and promote ORT 
but still doubtful of the benefits of feeding during
diarrhea. That was not surprising given the number 
of years that medical schools have been teaching
that feeding worsens diarrhea. But as Dr. Rohde 
so eloquently explained, and as elaborated at the 
Seminar on Clinical Management, we now know 
that feeding is not only possible, it isalso highly
beneficial and should be recommended during
diarrhea and convalescence. Breastfeeding can 
shorten the duration of illness and decrease stool 
volume, while appropriate feeding of older infants 
and children ismore likely to reduce the nutritional 
consequences of diarrhea than to induce lactose 
malabsorption. 

Dr. Lincoln Chen, in his summary of !CORT I,told 
us that the task following that conference would 
be how to implement ORT. At ICORT II we have 
been shown--by Dr. Gabr, Dr. Mata, and many
of the poster presenters-the key characteristics of 
successful national CDD programs. Ibelieve these 
can be summarized as fallows. 

*First, CDD programs that have been suc­
cessful have been founded on a strong po­esu aebe one nasrn c 
litical commitment. This has resulted in the

of a national plan of operation, des­ignation of a national programn manager as 
agnalo fnioat program , asa central focus for the CDD program, and 

the provision of sufficient financial resources. 
None of these programs isvertical; they have 
been integrated into a wider health program,
but with the clear recognition that CDD has 
a high priority for action and is not just one 

crowded MCH or primary health care 
rogra m 

program. 
9 Second, these programs have adopted a 

clear strategy for the delivery and use of ORT 
in the home and in health facilities, which 
includes recommendations for feeding dur­
ing diarrhea. This strategy, firmly supported 
by the medical profession, has provided the 
basis for the organization of clinical and 
managerial training activities that have sought 
to define the tasks required of mothers and 
health workers, and then provided them with 
appropriate practical and didactic training 
to carry out those tasks. Ithas also formed the 
basis for the improvement in the training of 
new physicians, nurses, and other paramed­
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ical workers, upon whom future health care 
depends. 

" 	Third, these programs have given due con-
sideration to ensuring that adequate supplies 
of ORS packets are available when they are 
net ded, through governrnent and commer-
cial channels, and that pharmacists and tra-
ditional practitioners receive training in the 
proper use of ORT. Care has been taken to 
design a standardized ORS packet for na-
tional use that suits the size of a nationally 
available container. And national authorities 
have had the courage--and it takes cour-
age--to take the necessary steps to limit or 
stop the promotion and routine use of anti­diarrthe drugstioand reusel inbutantibioticsdia rrh ea l drug s a n d u seless a n tib io ics in thelrea mentofood cildiarr eaegy 
treatment of childhood diarrhea. 

* 	 Fourth, these programs have given special 
attention to communications acEvities ori-
ented towards the needs of consumers, not 
just p-oviders. But they have undertaken these 
activities only after health workers, pharma-
cists, and mothers have been trained through 
more traditional approaches and adequate
supplies have been made available. 

" 	Fifth, these programs have recognized the 
importance of supervision, including the reg-
ular monitoring of both the quantity and qual-
ity of program activities. Such supervision is 
clearly required if ORT use is to be effective, 
Without it we may be faced with the scenario 
of high rates of access and reported use of 
ORT but little program impact. Similarly, a 
mere awareness of ORT without a genuine 
opportunity fo transform that awareness into 
effeclive treatment will accomplish little. 

* 	 Sixth, these programs have had a plan for 
their evaluation frorn the outset. This has 
included the establishment of realistic 
and quantified targets, the undertaking of 
statistically valid baseline surveys, and 
the strengthening or initiation of routine or 
sentinel-based surveillance systems. As a re-
suit, it has been possible to demonstrate the 
impact of programs with regard both to the 
reduction of diarrheal disease mortality and 
the strengthening of national primary healthcare systems. 

High-level commitment and focus, sound pro-
gram planning, careful attention to program man-
agement, task-oriented training, well-researched 
communication activities, due emphasis on su-
pervisionand especially monitoring, andproctical 
evaluation -- these are the keys to successful no-
tional programs. 

The panel summaries we have heard addressed 
many of the questions posed by Mrs. Tinker and 
have presented your views on how you can in­
prove your programs and overcome the important 
constraints that you face inthe years ahead. Some 
particular points seem to stand out. 

I. 	 The Communications and Social Marketing 
Panel has emphasized the importance of 
(a) using standardized messages and ap­
propriate media and (b) focusing commu­
nication efforts on the specific information re­
quirements of target audiences. It has 
reminded us that short-term, highly intensive 
efforts may be appropriate insome situalions, 

only if they are part of a longer- ierrn strat­e 	 y f r p 	o mi e t t .It h s a sfor programr implementalion.p e o It has also 
called to our attention the fact that the on­

going communication activities in ORT in de­
veloping countries are transforming the health 
sector from one based exclusively on the ex­
tension of government services to one that 
makes use of multiple channels. 

2. 	 The Distribution and Logistics Panel has re­
minded us that government and private sec­mne sta oenetadpiaesctars 	must work hand-in-hand to develop a 

uniform formulation and packet label and to 
estimate packet needs. Local production may 
be relatively simple, but adequate distribu­
tion of packets throughout the health care 
system requires careful planning and moni­
taring of supplies. 

3. 	 We have been rightly advised by the Panel 
on Health Personnel Training that training on 
ORT for all health workers must include suf­
ficient hands-on experience to give the worker 
confidence that he or she can practice OPT 
and can app!y this technique even in envi­
ronments where it has not been well ac­
cepted. Also, mothers can and must be taught 
to prepare and adri inister ORT solutions in 
the home, but we must remember that this 
task isnot easy. Experience shows that moth­
ers do not mix and give salt and sugar so­
lutions correctly unless they receive repeated 
reinforcement and training. 

4. 	 The Supervision and Monitoring Panel has 
pointed out that proper monitoring ispossibleone u htpoermntrn spsil
only if we determine precisely what items we 
want to monitor and how and when we wish 
to monitor them. Unfortunately for the super­
visor, such monitoring isoften an unpleasant 
and difficult task for which he or she is fre­
quently inadequately trained and often poorly 
motivated. It must become a task in which 
he or she isboth competeni and comfortable 
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if ORT use isto be elfective. Innovative ways 
must be found to encourage and perhaps 
decentralize supervision to make it effective, 

5. 	 The Evaluation and Cost Panel struggled ad-
mirably with indicators for the evaluation of 
ORT activities. Obtaining data on the use of 
both ORS and ORT isdifficult but important. 
Novel approaches to measuring program 
impact need to be developed as well as 
ways of measuring effective ORT use. Meas-
uring the cost and cost-effecilveness of ORT 
is important to determine optimal strategies 
for ORT delivery and to convince health ad-
ministrators of ihe economic and social ben-
efits of this intervention. 

6. 	 Finally, the Panel concerned with Integrating 
ORT with Other Health Activities counseled 
that an integrated program can only be as 
strong as its individual parts. These parts must 
be selected according to the public health 
problems of the country and the feasibility 
and cost of interventions to combat them. 
International and bilateral agencies must 
recognize that countries themselves need to 
make the difficult decision as to which pro-
grams should be given priority; support may 
then be given to countries to strengthen their 
capabilities to undertake those programs 
effectively. 

We have also heard much at this conference 
about the new and exciting prospects for devel-
opment cf on OPT solution that can reduce stool 
volume, diarrhea duration, and fluid requirements. 
There is no doubt that such a solution would be 
invaluable in increasing ORT use since mothers 
understanaably want to give their children some-
thing that will reduce their diarrhea. But speakers 
at this conference have appropriately cautioned 
that these solutions are only in the initial stage of 
research and are by no means ready for public 
health application. Solutions containing defined 
additives such as glycine and glycyl glycine may 
be costly and difficult to package and could cause 
osmotic diarrhea and consequently hypernatre-
mia ifnot properly formulated. Solutions containing 
rice or other cereal powders, whether prepared 
inpackets or at home, have the potentially perilous 
consequence of being confused with weaning 
foods; also, because they are made from cereals, 
they may discourage feeaing during diarrhea. We 
have achieved excellent results with what we have 

available to us now and must guard against 
changing our present approach until the scientific 
and operational issues have been satisfactorily 
resolved. 

Mr. Morse and Dr. Feachem appealed to us to 
look beyond ORT as we gain success in its imple­
mentation. One cannot deny the importance of 
this appeal. Probably one-third of all diarrhea­
associated deaths are due to shigellosis and per­
sistent diarrhea and cannot be prevented through 
ORT alone. Thus prevention must be given more 
attention. Breastfeeding, proper weaning, use of 
safe water and latrines, good personal and do­
mestic hygiene, measles immunization-these 
measures constitute a cost-efieclive, complemen­
tary 	package of interventions to decrease diar­
rheal disease mortality and morbidity. Perhaps by 
the end of this decade rotavirus immunization and 
vitamin A distribution will be added. Because of 
the frequency of diarrhea and the success of ORT, 
it offers an ideal entry point for educating mothers 
about these irlaerventions. The challenge ahead is 
to define the technical and managerial compo­
nents of each of these interventions so that their 
full impact can be realized. 

WHO is pleased to have had the privilege of 
being one of the cooperating agencies in the or­
ganization of this conference. I believe the same 
holds true foi the other cooporating organizations: 
UNICEF (whose efforts in the past five years have 
greatly accelerated ORT activities in many coun­
tries); UNDP (which has provided invaluable re­
sources and invested great efforts in the combat 
of malnutrition, provision of safe water and sani­
tation, and support of biomedical research); the 
World Bank (which, through its new initiatives in 
health, population, and nutrition, has strengthened 
national nealth care systerns]; and the ICDDR/B 
(wnich through its research efforts has contributed 
important new scientific information on diarrhea 
treatment and prevention). 

We are all grateful to AID, and in particular to 
its administrator, Mr. M. Peter McPherson, whose 
vision has inspired us all. Mr. McPherson has given 
health a high priority in his organization, especially 
the health of the 500 million young children living 
indeveloping countries. His and AID's commitment 
to ORT isan indication of this priority. 

The contrast between ICORT I and ICORT II is 
striking, not just in terms of our accomplishments 
but also in the shift in our attitude, from doubt to 
confidence and from hesitancy to determination, 
to continue to follow the path so clearly and prom­
isingly set out before us. 

114 



FUTURE DIRECTIONS
 
DR. KENNETH J. BART 
Agency Director for Health 

Agency for International Development (AID)

Washington, D.C., USA 

Ishould like to set the stage forthe closing session 
of this remarkable conference by a look at the 
challenges before us and the promises of the future. 

Over the last days I have lisi-ned to the descrip-
tion of the efforts of each of you to assess progress 
in delivering ORT: efforts in training, supervision, 
communications, marketing, logistics, and eval-
uation. Icould feel the excitement, appreciate the 
achievements, and sense the frustrations. It is clear 
we have come a very long way. ORT has become 
an indispensable addition to our armamentarium 
to challenge diarrheal disease mortality at the 
community level. More countries have national ORT 
programs; more countries have or are planning 

the production of ORS; and more countries are 
becoming aware of the value and necessity of 
marketing. 

It was not long ago that the few bouts of de­
hydration that did receive treatment could only be 
treated intravenously by physicians in clinics. Now 
it can be prevented orally by parents in the child's 
own home-using either commercially prepared, 
prepacked salts or cheaper, home-prepared so­
lutions. It isORT's cheapness and its manageability 
by parents that holds out the hope of it being made 
universaliy available. 

But we are c;,,illenged because overall ORT 
usage figures su ;gest that too few diarrheal epi­
sodes in countries ,,.here ORT has been introduced 
are being treated with ORT. The challenge is not 
only to increase usage in countries with national 
programs but also to begin national programs in 
a country like India that has in excess of ten million 

Panel summaries (leftto right): Dr. Donald Sutherland, Swit :edand: Dr. Deanna Ashley, Jamica; Mr.Rudolph 8oulos, Haiti: and Dr. Cecilia Cabanero Verzosa, 
Philippines. Photo by Flank Nesbill. 
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children--more children than all the 46 countries 
of Africa. 

We are challenged because while we have in-
creased access and increased usage in a large 
proportion of the communities where ORT isbeing 
used, significant errors are being made in its prep­
aration, inhibiting its effective use and reducing its 
credibility, 

We are challengedbecause worldwide the ma-
jority of physicians, community health workers, and 
pharmacists do not yet know about or do not ac-
cept oral rehydration therapy. All too many con-
tinue to prescribe drugs and advise mothers to 
withhold food during diarrhea. 

We are challenged by the recognition that the 
mother as motivated caretaker must be nurtured 
with sensitive, interactive, sustained, demystified 
communications that are ever mindful of tradi­
tional health-seeking behaviors. Yet all too often 
the deliverer isa health worker who isoverwoked,

nd smetmesin-willundepai, uderSI~evisd,underpaid. undersup~ervised, and sometimes in-
completely trained. We have little data on what 
actually occurs in the home and how family be-
haviois can be influenced. We must find appro­
priate ways to ensure that acceptance ishigh. 
We are challenged by the necessity to redouble 

our efforts with ORT, yet, simultaneously, to im-
munize these same children, provide nutrition and 
counseling, monitor their growth, and advise theiron cildad pacngte imortnce f 
mothers ovaccines 
breastfeeding-all in the context of primary health 
care--all the while building and developing a sus-
tainable, affordable infrastructure that will carry 
outsome 


We are challenged not to just integrate ORT with 
other health activities, but to do so at the level of 
the mother. Mothers core for the whole child, not 
merely the dehydration. Mothers must be shown 
that ORT makes sense as part of a larger plan of 
improving their child'3 health. 

We are challenged because we recognize that 
ORT does not by itself reduce the risk of subsequent 
episodes of diarrheal disease in the same child-
that ultimately dealing with infant and child mor-
tality will necessitate understanding and dealing 
with all of the deteiminants of that mortality. Diar-
rhea will certainly recur in the presence of unsafe, 
inadequate water, inadequate personal hygiene 
and low levels of community sanitation. Poor nu-
tritional status increases the risk of death due to 
diarrhea. Any nutritional risk is heightened by in-
appropriate feeding practices and concurrent in-
fection. Thus competing risks of mortality, such as 
malaria, measles, and pneumonia, may negate 
the immediate benefits of OPT. 

What of the promises of the future? 

* 	 The next several years will bring affirmation 

of methods to ensure effective usage of home­
prepared ORT. 
The next several years will 3ee the develop­
ment and use of new and innovative chan­
nels of communication with mothers to rein­

force appropriate responses when diarrhea 
occurs and teach correct usage of ORT 

* 	 We will see the increasing recognition and 
acceptance of the importance of the ro!e of 
the mother as the central figure in ensuring 
the survival of her children--through home­
prepared ORT, through mother-retained 
weight and immunization records that will in­
dicate her appropriate responses, thrcugh 
breasifeeding and improved weaning foods, 
and through child spacing. 

We will see the testing and possibly the intro­duction of variations of the super ORS that
llton sf ia ntlyfede s tool O lume, 

not only significantly reduce stool volume,feunyaddrtobtta 	 ilcnrb 
frequency and duration, but that will contrib­
drain 

We will begin to see the widespread use of 
measles vaccine, which will have a major 
salutatory effect on the morbidity and mor­
tality due to measles-associated diarrhea. 

*We will see the testing of new or improved 
for shigella, typhoid fever, rotavirus, 

and cholera, and the development of a new 
generation of vaccines through genetic en­
gineering and protein synthesis techniques, 

of which may be available inthe next
 
seo ce ax 

* 	 We will begin to see the accumulated effect 
of a decade of investment in water and san­
itation projects and will rediscoverand again 
reaffirm the necessity to invest in primary 
prevention. 

Countries that have succeeded inreducing mor­
tality due to diarrhea will turn to reducing the in­
cidence of diarrhea through greater investment in 
health and hygiene education and safe and ad­
equate amounts cf water and sanitation. 

We are no longer convincing each other ihat 
ORT works but rather discussing and sharing al­
ternative mechanisms to bring OPT to mothers. OPT 
has, in Egypt for example, become a rallying point 
for orimary health care, helping to cement con­
fidence between the health system and people it 

Diarrheal diseases no longer need to be the
 
inevitable scourge of infants and children, Diar­
rheal disease can now be controlled until we are 

able to provide primary prevention. 
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CLOSING ADDRESS
 
MR. JAMES GRANT 
Executive Director 
United Nations Children's Fund (UNICEF) 
New York, New York, USA 

It isa great pleasure for me to be with all of you 
at this Conference. We are all fellow colleagues 
inthe one war we all seek, which isthe war against 
diseases that ravage children around the world. 
The past two-and-one-half days have been ex-
citing days at ICORT II, and all of us here must 
express our deep appreciation for AID in taking 
the leadership to mobilize this Conference inwhich 
so many other organizations have participated and 
supported, but for which AID's leadership has been 
indispensable. 

When we met at ICORT I, it was very much a 
promotional meeting. It was the first time such a 
broad group had gotten together. This meeting 
has been much more an implementation meeting. 
Clearly the progress has been dramatic and in 
many ways what we have been discussing is the 
generation of picblems that arise out of progress, 

Dr. Mamdouh Gabr's presentation the opening 
evening provided a stimulating case history doc-
umenting how far the world and Egypt have come 
in the past two-and-one-half years in the battle 
against the greatest killer of children. As he noted, 
and it has been repeatedly noted, the supply of 
ORS packets, for example, has gone up from less 
than 30 million a year in 1981 to nearly 250 million 
in 1984-85--an eight-fold increase. In Egypt, the 
awareness and use of ORT has increased so dra-
matically that we have seen estimates of 160,000 
to 280,000 lives saved in the past two years. That 
isa lot of lives. That is more than all the Hiroshima 
and Nagasaki deaths together. That is the equiv-
alent of having avoided 30 Mexico City earth-
quakes. Somehow though this has not yet captured 
the headlines. Itshould, along with similar progress 
that isgoing on in other countries. 

During this session we have been discussing two 
different sets of breakthroughs. One has been how 
to increase the breakthrough in medical knowl-
edge that occurred with that original set of sci-
entific documentations in the 1960s and early 1970s, 
that led to the historic Lancet quote that ORT rep-
resented "potentially the most important medical 
advance of this century." The second break-
through, of course, is in social organization. The 
use of medical knowledge depends on social or-
ganization and this has stimulated all of us. Here 
we have had for ten years a cure for the dehy-
drqtion that takes the lives of so many millions of 

children but even today it is being used only by 
some 20 percent of the parents who should be 
using it. It is therefore the area of social organi­
zation-the breakthrough that has occurred in Egypt 
and is also occurring in somewhat less dramatic 
ways in Algeria, Haiti, Honduras, Indonesia,
Nicaragua, and elsewhere-that is the second 
frontier. 

I propose today to discuss ORT in the broader 
context of seeking to accelerate the well-being of 
children through Primary Health Care (PHC) on a 
stormy world scene. The post three years could 
well be described for children as the worst of years 
and also the best of years. The worst of years, as 
we all know, fiom the disastrous impact of the 
global recession and thu various African emer­
gencies that have impacted most heavily on the 
poorer countries and particularly on poorer fam­
ilies everywhere, including most of the industrial 
countries, 

We have seen this in Africa in particular. More 
children died in Africa in 1980 than in 1970. The 
projections are-barring our success-that more 
will be dying in 1990 and the year 2000, Ghana 
illustrates one of the more severe examples. Al­
though not hit directly by emergency conditions 
like Ethiopia or Sudan, Ghana's infant mortality rose 
from 80 to over 100. We have seen malnutrition go 
up by something like 50 percent in that society in 
four years. We have seen real government ex­
penditures on health go down by more than 50 
percent. We have seen use of health services fall 
off by one-third, as these services have been starved 
of drugs and other support. 

But in another sense these have also been the 
best of years, and that is rec.iy what we are dis­
cussing at this meeting. As we can see from a 
variety of manifestations, we are at the start of 
possibly the greatest breaklhrough for the health 
of children in recorded history. The most tangible 
manifestation of this breakthrough isthe saving in 
1985 of the lives of more than one million young 
children through the spread of two of the simplest 
technologies for the protection of the world's chil­
dren: aRT and immunization against six killer dis­
eases that have been taking the lives of more than 
four million small children a year and crippling a 
comparable number. 

There are many other less tangible but important 
indications of this historic change. We see it in the 
convening of this Conference. We see it inthe fact 
that two days ago, at a time of great financial 
stringency in the United States, the U.S. Congress 
made available some fifty million dollars more than 
was requested by the Administration for the sup­
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port of child survival. We have seen it in the past 
month in India where the Government has started 
its effort to immunize all of iis children by 1990 
against the six diseases that last year took the lives 
of more than one million Indian children. This effort, 
undertaken as a "living memorial" to the late Prime 
Minister Indira Gandhi, will be paralleled by a push 
against dehydration, which took the lives of an-
other million children in India. 

We have seen progress in many other manifes-
tations, some documented by the very useful re-
port that AID has just published on what they have 
done in the past year with the more than doubling 
of funds that have come for child survival activities 
as the result of Congressional initiatives. You can 
see our progress documented in The Stole of the 
World's Children, 1986 that UNICEF issued two days 
ago. You can also see it in the statements coming 
out of the Holy See, where strong messages are 
going to the Catholic Church around the world to 
get behind this potential for a child health revo-
lution. You can see it from the document just issued 
by EI-Alazhar, that leading center of Islamic thought,
that has just published a major report on the re-
lationship between The Holy Koran and Moham-
mad's sayings to child survival and child health. 
This isan invaluable new publication. 

ICORT I,in the summer of 1983, met just six months 
after the United Nations had announced, following 
discussions that had involved people from AID, the 
World Bank, WHO, FAO, UNICEF, the United Na-
tions University, and private academia, that a 
combination of scientific and social advances of 
recent years gave the world community the po-
tential, for the first time, for so improving the health 
of children as to provide the potential for a virtual 
child health revolution that could cut, at low cost, 
the daily toll of more than 40,000 small children 
within eight, ten, or fifteen years. If, and this was 
the big if, the world community wanled it. 

As we all know, this judgment was based upon 
several factors. The first factor was lhat there were 
a relatively small number of simple and inexpen-
sive methods now available that have an espe-
cially powerful leverage on child survival and 
development. These low-cost methods of course 
include ORT, immunization of children, better 
weaning practices, return to breastfeeding, spac-
ing of births, monitoring of the nutritional status of 
children to permit early action by parents, and 
maintaining vitamin A levels. John Evans of the 
World Bank called tnese methods "the GOBI pack-
age," citing the most low-cost interventions (Growth
monitoring, Oral rehydration, Breastfeeding, and 
Immunization), 

The second factor, and this really was in many 
ways the most important new factor, was the new 

capacity for social mobilization to communicate 
to and involve parents in these methods-an im­
proved capacity made possible by the unprec­
edented progress in development over the past
20 years, which had not previously been mobilized 
for the health and well-being of children. The base 
of this was the strengthening of PIC that had fol­
lowed Alma Ata, the training of hundreds of thou­
sands--millions-of auxiliary health workers and 
the bringing of facilities closer to the village level. 

But equally important-and these are factors that 
we had not really structured for our purposes­
were the radios that are in every home in India or 
the televisions that are available in tour-fifths of 
Arab homes today. I was amazed recently in the 
two Yemens, to find television sets in the most re­
mote villages in nearly every home. There is also 
a school in virtually every village today; over half 
of the mothers in the 20 to 30 age bracket today 
can read and write; and we have seen a tre­
rnendous expansion of farmers' organizations, of 
women's organizations, and or, many unantici­
pated fronts, as well as the whole new capacity
in religious structures---whether we are talking about 
the Christian, Islamic, or Buddhist-- to communi­
cate and to participate in this effort. 

Ineffect, what we found in the fall of 1982 in this 
multi-agency examination was that there really is 
a much broader PHC intrastructure available than 
we had anticipated, because PHC infrastructure 
is not just the medical worker or the medical fa­
cility. It is the school and the radio if they are 
used for these purposes. The PHC infrastructure can 
include the village priest if he will participate in 
this. We have sought to articulate the need to cap­
ture and to mobilize this vast infrastructure that 
comes from the tens and hundreds and billions of 
dollars invested in development from so many 
sources. How do we harness it for our purposes? 

This links closely with the fact that somehow, in 
the 1950s and 1960s, we had lost sight of the fact 
that the front line of health isthe family itself. What 
the technological advances have done is make 
it clear that these technologies simply give us a 
whole new capacity for self-health byand forfarn­
ilies if, and only if, the societal structures of the 
world will help the parent to turn the key. 

If you make a mother aware of the wonders of 
an ORS packet and it isnot available at the store 
... if you make the parents aware of the wonders 
of irnmunizatinn but then they cannot get their chil­
dren immunized, then none of these advances are 
very useful. Likewise, if ORS packets are available, 
they are not of much use unless the people use 
them. The availability of immunization facilities are 
of little value unless mothers and fathers bring their 
children in three times. But what we have learned 
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now is that if we are prepared to mobilize all the 
channels of communication, we can make a great 
difference. 

Let mc say parenthetically that this potertial for 
self-health in the developing world is being par-
alleled by a whole new understanding of the po-
tential for self-health in the industrial world. It is very 
clear (the best work on this has come from the 
Centers for Disease Control in Atlanta) that to add 
a year's life to the average American male, med-
ical facilities could spend tens of billions of dollars 
and that extra year still would not be assured. On 
the other hand, there are four simp: , measures that 
the average American male could take himself 
that would add ten years to his life: slop smoking, 
watch the quantity and quality of food intake, 
moderate alcohol intake, and exercise. The cha;-
lenge, I think, for the health community in the in-
dustrial world, is how society can help the man 
and the woman folow these practices; many of 
our societal structures work against them today. 
We have much the same situation in the devel-
aping countries, 

The challenge we face is how to mobilize the 
full range of these sectors that influence and affect 
people's lives. We know that radio and television 
can play a major role but we are not in a position 
to pay for hundreds of m,!lions of dollars of tele-
vision time. And how do we get all the -chool-
teachers in a country 'o take this on as a primary 
theme? We have seen in a country such as Egypt 
a very impiessive mobilization a multi-sectoral 
mobilization----and the same thing has happened 
in many countries with ORT. 

Frankly, I was surprised that the most dramatic 
mobilization in the past two-and-one-half years 
has taken place not on the OPT front, as I had 
expecled, but on the immunization front. As we 
have talked about the potential for a Child Survival 
Revolution in country after country, and tried to 
push forward on all fronts, it has been interesting 
to see what the countries themselves have iden-
tified as their greatest priority or leading edge. 
Some countries, like Egypt, Haiti, and Nicaragua, 
have focused on ORT. But the majority have put 
their first energies into irnmnunization--and consid-
erable eneries at that! 

InColombia, for example, beginning in the spring 
of 1984, we saw the first pioneering of this form of 
complete national mobilizalion---the President 
himself taking the lead to immunize the country's 
children. He weo t to the principal oppositicn sources 
in the society, including the leading opposition 
newspaper, asking "Will you join in a major pro-
gram for child survival?" He went to the Catholic 
Chuch, to the non-governmental organ)izations 
(NGOs), and to the labor unions. He involved the 

Ministry of Education rnassively as well as, of course, 
the Ministry of Health as the basic coordinator. But 
he also called in every Governor and told them, 
"This is your responsibility and we expect you to 
achieve results in this." We saw in three short months 
a country go from a minority of the children im­
munized to the great majority immunized, some­
thing we would have said two years ago was 
impossible. 

This is being repeated in country after country. 
Turkey, which (excluding Istanbul and Izmir) has 
an infant mor!ality rate not too different from In­
dia's, decided in February to plan for a break­
through against the six major diseases that took 
the lives of 30,000 Turkish children last year and 
crippled another 30,000. By the time the first snows 
were falling at the end of November. early De­
cember, they had reached a national level of im­
munization of something like 85 percent. To do this 
involved total societal mobilization, led by the 
President and the Prime Minister, with three Na­
tional Immunization periods for eight to ten daVs 
each. Fifty-four thousand Imams spoke out in sup­
port of the campaign; thousands of radio and tel­
evision spots were broadcast; schoolteachers were 
called back two weeks early from summer va­
cation to work village-by-village, because it isthe 
school system that is the strongest institution in the 
villages. 

This form of societal mobilization, of course, leads 
us to questions Dr. Mahler and rnany others have 
touched upon here. First, how susici,-ioble is this if 
you capture for PHC these sources that have other 
duties; and second, is this just going to be for im­
munization? If you avoid a lot of deaths through 
immunizing, those same children could die of diar­
rhea or many other causes unless there is parallel 
progress on other fronts. And then there is a third 
question that I hear often as UNICEF has pushed 
forward on the immunization front: IsUNICEF atan­
doning its priority of interest in aRT? These three 
questions are asked frequently. 

Let me deal first with the second question on 
whether this is an entry point for a much broader 
approach to accelerating PHC. I think proof of ihe 
pudding is in the eating, and it is notable that in 
Colombia, El Salvador, Nicaragua, Nigeria, and 
Turkey. as these immunization programs have bro­
ken through they have been followed very quickly 
thereafter by a broadening into the other sectors, 
including notably ORT. Similarly, in Egypt, with Ihe 
breakthrough on ORT, we are now getting a par­
allel movement toward massive forward progress 
on the immunization front. The same thing is hao­
pening in the much more loose, much different 
society of Haiti. This has been very encouraging, 
but it istrue that we must keep this concern in mind. 
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Second, on the question of sustainability, again
it pays to look at what has actually happened.
We have not had that much time experience, but 
itis notable that in Colombia they have conducted 
national crusades of three national immunization 
days for two years. The second, completed ten 
days ago, is to be the end of the "crusade" or)
proach, but the effort to keep immunization on k" 
sustaining basis comes on a number of fronts. First,
it isvery clear that the whole health structure has 
changed; there isa new priority there This kind of 
prevention has a new priority and I must say the 
health system is "walking tall" with what they have 
accomplished. Second, the national mobilization 
that took place has been followed in the schools. 
The primary school curriculum is being drarati-
cally rewritten and not in a way that takes 15 years
to get written und implernented; it isbeing done 
on a trial period of just a few months. All high school 
students, before they can get their certificate of 
graduation, must spend 100 hours in their final year 
at voluntary health services, 20 hours of which isa 
standard course about ORT, diarrhea prevention,
importance of immunization, clean drinking water,
washing hands, etc. And for the other 80 hours they 
are attached to health clinics to do the house-to-
house census for immunization programs, to teach 
ORT and other measures. 

The Churches, which on the Sundays before the 
National Immunization Days had devoted their ser-
mons to what a responsible parent should do about 
immunization, now have a common training course 
for all parish priests on the range of child survival 
practices, which is also included in premarital 
counseling. When the babies are brought in for 
baptism, the questions often asked are: "Have you
irnmunized this baby? Ifnot, why not? Do you know 
about ORT?" 

When you realize, as we were discussing about 
Fgypt, that if more than one-third or 40 percent of 
your child deaths come from dehydralion from 
diarrhea, why shouldn't the front line people, whether 
they are religious workers or schoolteachers, get 
involved with this set of activities? The Red Cross
has permanently changed its structure to include 
"Child Alive" as their primary thrust to deal with 
these sets of major challenges. Indifferent parts of 
society there has been a major restructuring. We 
are beginnirg io see the same thing coming in 
other countries that have moved along these lines. 
But clear!y we need to be vigilant, and this iswhy 
we in UNICEF, infernally, when we talk about the 
immunization push-UCI (Universal Child Immuni-
zation) by 1990-frequently we say "UCI to the third 
power." Obviously, you want the kids immunized, 
but it also must be on a sustainable basis, and it 
must be an entry point for a much broader pro-

motion of PHC. 
Turning to the third question of UNICEF's com­

mitment, let me stress that we do see the potential, 
as I said at the beginning, for an unprecedented
breakthrough in1he health of children over the next 
five or ten years. This cannot be achieved without 
a massive breakthrough on the diarrhea front. And 
it is for this reason that all of you working in this 
field can be confident that we will support ORT 
through every channel that we can. The question
has been raised as to why it isthat immunization 
has somehow taken off on a broader basis than 
ORT in many countries. There are those in this au­
dience who can possiblygive a better answer than 
I- -Major General Burney from Pakistan, where they
have been moving on all fronts simultaneously, for 
example--but I would say one reason isof course 
that the Expanded Program on Immunization (EPI)
infrastructure existed in many countries since the 
1970s, while ORT is a much later arrival on the 
scene. Particularly given the breakthrough on 
smallpox, there was this latent existing structure in 
countries there to be re-mobilized. 

Second--and this isvery important--on the im­
munization side there is less complication than on 
ORT where you are displacing traditional remedies 
or people have become accustomed to using an­
tibiotics and intravenous rehydration. Hence, even 
though immunization requires more of an infra­
structure to deliver than ORT, ORT has many more 
obstacles (if not enemies) to be overcome, and 
this does need to be taken into account. 

But third, and I would say that in many countries 
this has been the biggest difference, is that im­
munization has been much more definable in 
quantifiable goals. The concept of Universal Child 
Immunization-of at least 80 percent of children 
immunized against the six major diseases--is very
adaptable to a distinct national effort. It is very
feasible for the President of a country to say to the 
Governors of every province or every state, "I will
 
hold you accountable for achieving this goal."

Then that governor can hold each district admin­
istrator accountable.
 

When you look at ihe success in Turkey or in 
Colombia, for example, one of the major reasons 
for success was that the top leadership of both 
countries made it very clear to their provincial ad­
ministrators that they were responsible for mobiliz­
ing their total communities. All 67 Governors of 
Turkey were brought together for the first time in 
history for a civilpurpose--not security-and given
this responsbility. ihey went back and they told 
their Kaymakams at the next level down that they 
were responsible, and you could tell within 48 hours 
of the immunization days, more or less, how closely 
these goals were being achieved. 
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In Colombia, it was possible for President Be-
tancur to pick up the phone at two o'clock in the 
afternoon on the first day of national immunization 
and call the Governors, because there was a re-
porting .,.tem, and ask "Why are you lagging?"; 
"How ate you going to avoid being in Tilhe bottom 
two or three stales next time?" So there is an ac-
countability device for the effort. 

We have not yet found in ORT the same way of 
mobilizing the total structure behind some kind of 
a goal that isaccountable. I would say that this is 
one of the great challenges that lies ahead of us. 
Could we set a goal as to what it is we really would 
like to achieve by 1990 in terms of ORT awareness 
and use? 

I quite agree with Dr. Gabr that the goals that 
were set in 1981 by WHO for 1989 are now really 

far too low, and they are not really goals today 
that a country can genuinely mobilize around in 
a massive way. Immunization and ORT are ob-
viously the two leading edges. But although they 
may be the leading edges of this broad offensive 
to accelerate "PHC-for-AIl" by the year 2000, and 
to achieve a massive breakthrough for enhancing 
self-health for children, it is clear that far more must 
ultimately be involved, 

This has come out clearly, I think, in these dis­
cussions here. It is not just ORT. There is a broad 
need to educate. How do you get a nutritional 
approach to diarrhea? How do you p.event diar­
rhea? If we can capture the channels of com­
munication, they can be talking about family 
spacing and better weaning practices, not just 
immunization and ORT. 

Let me conclude on the note that was captured 
by Shakespeare centuries ago. 

There isa tide in the affairs of men, 

Wihtaen h d sfortune....
 
On such a full sea are we now afloat;


I 
And we must take the current when it 

serves. 
Or lose our ventures. 

I would argue, colleagues, that we are at just 
such a point today on the Child Survival Revolution 
and Dariculary on thi, ORT component. You in 
this hall are the pioneE 's in what isone of the most 
exciting revolutions of this century. I can assure you 
that UNICEF, on its part, will do everything possible 
to be your partner in bringing about this unpar­
alleled breakthrough inall the countries of the world, 
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Administrator 
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We have come to the end of an extraordinarily 
successful meeting. Twelve hundred participants
from some one hundred countries have shared 
their knowledge and experiences. And yet, you-
the public health leaders assembled here-are 
only a fraction of the literally millions of health work-
ers, volunteers, and parents who carry the ORT 
banner, 

At ICORT I, I think it is tair to say that we reached 
scientific consensus about ORT. At ICORT II,from 
all I have seen arc, heard, we have taken a leap
forward and achieved a consensus for action, 

Dr. Merson has summarized the key points of the 
meeting and Mr. Grant has raised some important 
points. I would like to highlight justa few. 

" 	You have said here that ORT has changed 
the face of health care delivery. You have 
applied your best creative energies and de-
veloped innovative solutions to some incre-
dibly difficult problems. 
You have said that ORT has led health careout of the clinics and into communities and 

homes. We know now that new communi-home. Weknonowthatnewcommni-
cations and marketing techniques can rev-olutionize the delivery of health services. Weoutionize the divporer of alitice. Wd 
nov, see the importance of political and 
corr munity mobilization, 

" 	You have shown how the private sector can 
play a pivotal role. 

For example, private voluntary organiza-
tions have mobilized their volunteers to ed-
ucate and train health care workers and 
parents. 
Private business isplaying a big role, pro-
ducing and distributing oral rehycration 
salts. Developing countries now lead the 
world in ORT production, in part due to 
these private sector efforts. 
Private practitioners and pharmacists have 
endorsed ORT in country after country and 
have shown how critical their involvement 

" You hove proven that dramatic results r an 
be achieved 

when the key elements are in place, and 
when governments are committed to suc-
cess. 

9 	 We have also learned that ORT by itself isnot 
enough. 

ORT should be intimately linked with proper 
feeding to decrease the nutritional con­
sequences of diarrhea. 
We have two principal thrusts for our child 
survival activities: ORT and immunization. 
These are the engines that can drive pri­
mary health care to the far reaches of every 
country. They are the foundation on which 
a sustainable health system can be built 
to deliver other critical interventions such 
as birth spacing and nutrition. 
To quote Dr. Mahler, "ORT and immuni­
zation go hand-in-hand, complementing 
one another-one curative, one preven­
tive; one immediately life-saving, one po­
tentially life-saving." 

Now it is time to look to the future.
 
Many of you in this room are returning to your
 

countries where mortality rates are painfully high, 
where malnutrition isever present, where epidem­
ics of cholera persist, poverty abounds, and re­
sources are scarce. You came to this conference 
because you know about ORT and wanted to know 
more. You came because ORT offered you anopportunity to improve the health of your people. 

Your efforts and your enthusiasm give hope thatthe global objectives set for ORT by the World 
th Asbl canve ae d.The ovHealth Assembly can be achieved. Trhe objectives

set a few years ago for 1989 were: 50 percent 

access to 0RT; 35 percent use of ORT in children
below age five; and a 25 percent reduction in 
deaths associated with diarrhea. When these tar­
gets were set, few thought they could be achieved. 
Even now it will not be easy. But this conference 
has convinced me that we can do it and do even 
more. 

I propose that we translate these targets and 
stretch them and stretch ourselves. 

* We should strive to make ORT accessible to 

virtually every child who needs it by 1990, 
* 	 We should seek 45 percent use of ORT by 

1990. 
Finally, we should achieve a common goal of, 

inlaymen's terms, two million lives saved from death 
due to diarrhea in 1990. Now, in order to achieve 
these targets, knowledge of the correct use of ORT 
isessential. 

The World Health Community has set ambitious 
targets to achieve universal immunization by 1990. 
Along with that effort, it makes sense to reach these 
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same parents and children with the message of 
ORT. We need to instill in them this knowledge 
so that they know how to use ORT, and use it 
effectively,

Ifwe are to achieve the goal we have set forth, 

it isreasonable to expect that we must instill knowl-
edge of the correct use of ORT in 80 percent of 
the parents of children-at-risk. This 80 percent tar-
get will be a helpful tool in tracking progress for 
some programs. However knowledge is not the 
goal itself. Our primary goal is reduction of deaths, 

To achieve this goal, each of us must give our 
very best effort. Further, each country must make 
its contribution, in keeping with its resources and 
its own goals. 

Some countries, such as Egypt, have achieved 
outstanding results as we have heard these past 
three days. We know that dramatic results are pos-
sible. Countries that have achieved those high lev-
els, however, must set a goal to sustain these 
results-and even improve upon them. The chal-lnefor countries just beginning, or who have not 
lenge d suntresust e ingor,w o et 
achieved such results with their program, is to set 
their own targets and apply their resources toachieving them.wodbeapyohotaICRII.W

Each donor must do its share and so must the 
EachdonritsshaeMut an somustthesponsors,d 

private sector. ORT islow cost relative to the num-
ber of lives that can be saved. Privite channels 
for distribution of ORS can further reduce the cost 
of programs. AID, for its part, intends to continue 
veiy substantial funding for ORT. In 1985 we pro-
vided some 45 million US dollars for ORT, up from 
15 million US dollars only three years before. We 
will continue our record of maximum contribution, 

There are other vital steps to achieve the goals 
I have discussed here today 

We will need to close the gap between ac-" 
cess and effective use of aRT. We need to 
cstotrain,andctiv ueo WhsoRT toeteach, to train, and to promote so that those 

who have access, use ORT and use it 
correctly. 

* We will need to improve donor coordination, 

especially on the country level, In this way 
donor efforts can reinforce one another and 
contribute to real progress toward country 
targets. 

I 	 A key to better donor coordination lies in the 
developing countries themselves. Each of them 
dev e t ie s inemelng don o t her 
mutiak the lan pllng dons tther 
behindheir ounrpnslith car 
goals and divisions of responsibility are crit­
cal to mobilize resources and to efficient 
implementaion. 

9 	 The World Bank, UNDP, UNICEF, WHO, and 
other donors who provide major health 
assistance in a particular country have an 
important responsibility to ensure donor 
coordination. 

o Finally, we will need to continue our close 
Fi n icaion n t ch ni nues.urecurge 
communication on technical issues. We urge 
you to organize country and regional meet­ings to forge plans and share experiences 
and are prepared to help as appropriate. To 
that end, if it is desired and warranted, AID 
would be happy to host an ICORT Ill. We 

would of course want to consult with our co­
bilateral donors, and developing 

sponsrs, biat e stan developing 
countries. At this time the situation is not clear 
but we stand ready as needed. 

We have ambitious goals and a global vision. 
ORT can lead the overall development of health 
care, Itshows that worldwide coverage of essential 
health services is in fact possible. And-by reach­
ing into every home and community--ORT can 
catalyze the very process of development.

We have a goal. I believe we know what isg
needed to achieve it. Each death we prevent willnee oaheeiEc et epeetwl 
help us reach our global target. Each health worker,echporm angadevycutyhs 
each program manager. and every country has 
a crucial role to play. 

Ifwe accomplish this, together we can write one 
of the great chapters of human history. 
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