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introduction

“Immunization against the major infectious dis-
eases’’ 1s defined as one of nine key basic components
of primary health care according to the report of the
wHO-UNICEF Conference on Primary Health Care held
at Alma Ata in 1978. Even before the primary health
care movement, there was universal consensus that
essential and basic child health services must include
childhood immunizations.

Of an estimated one hundred twenty-five illion
children born every year, approximately twelve mil-
lion {or nearly 10 percent} die before age one—97
percent of the deaths occurring in developing coun-
tries. The major causes of deaths are gastrointestinal
and respiratory diseases alone and in combination
with malnutrition. A significant portion of these
deaths could be prevented by effective infant im-
munization, yet only about 10 percent of the children
in developing countries are properly immunized at
present. Expansion of immunization coverage is a
necessary and important step in reaching the World
Health Organization goal of “Health for all by the
year 2000.”

Why is immunization delivery a major area of
emphasis in primary health care!

1. Part of the reason is its impact on illness and its
life saving potential. The United States and Furope
reduced the incidence of polio, diphtheria, and per-
tussis by 95 percent to 100 percent during the twenty
years following the introduction of these vaccines.
While improved living standards also helped to re-
duce severity of these diseases, vaccines had far more
impact. The success of the worldwide campaign
against smallpox has been an impetus in seeking to
reduce morbidity and mortality due to vaccine-pre-
ventable diseases among children.

2. The delivery of immunizations lends itself to sys-
temization more than other aspects of primary health
care. Although immunization delivery is clearly not
simple, it does allow for the setting of clear objectives
and routine procedures.

3. Unlike some other health interventions, immu-
nization delivery requires little change in a popu-
laticn’s habits, living patterns or social organiza-
tions. It is a feasible intervention in that the actions
required of populations are minimal and, if properly
planned, can readily fit into existing daily activities.

4. New techniques are available which improve the

effectiveness of immunization programs. These in-
clude (a) simultaneous vaccinations through com-
bining antigens (b) concentration on children less
than one year of age and (c) improved cold chain
systems.

5. Finally, international, technical and financial as-
sistance is readily available for broad coverage im-
munizations. Although national governments need
eventually to take responsibility for immunizations,
at the present time developing countries can bhenefit
from training courses, technical advisors, and vac-
cine supplies offered 5y the World Health Organi-
zation, UNICEF and numerous bilateral donors.

Despite the potential impact of immunizations on
child health, immunization delivery constitutes only
one step toward achieving Health for all by the year
2000.” Currently available vaccines have no impact
on major killers and cripplers such as diarrheal dis-
eases, malaria, schistosomiasis and other parasitic
diseases. Essential steps to control these problems
include adequate water and nutrition, suitable waste
disposal, control of certain disease vectors, and in-
fant, child and maternal health services other than
immunizations. Many experts believe that good im-
inunization coverage will not be possible until a broad
health infrastructure has been developed and people
have organized to improve their own health status.
The subject of health development in this broad sense
is addressed repeatedly in this paper just as it is often
addressed in international meetings where immu-
nization delivery is discussed.

SMALLPOX: FIRST TO BE CONQUERED

Variolation against smallpox was not introduced into
Europe until 1721 although it apparently had been
practiced in Africa, China and India for centuries
before. The Reverend Cotton Mather learned of the
practice from enslaved Africans who introduced vari-
olation to Boston in the 17th century. The procedure
was risky because the live smallpox virus was used.
In 1796 the Englishman, Edward Jenner, discovered
that vaccine derived from cowpox produced immu-
nity with much less risk. By 1803, more than 100,000
persons had been vaccinated in England, and the King
of Spain had begun efforts to promote vaccination in
the Spanish colonies.

The first vaccines other than smallpox were de-
veloped in the late 19th and early 20th century, but



some of the most important vaccines for current
programs did not become available until the 1950’s
and 1960’s. Diphtheria and tuberculosis vaccines were
tested in the 1920’s and tetanus toxoid in the 1930’s.
Pertussis (whooping cough), measles and polio vac-
cines, all developed in the late 1950’s and early 1960's,
are still being refined. Though the history of im-
munizations is a long one, it is only in the last two
to three decades that significant efforts have been
made toward more universal protection.

Early immunization efforts in developing coun-
tries were either directed to epidemic control or were
limited to isolated areas served by mission hospitals
or health clinics so that relatively few people were
effectively immunized. Because these efforts were
isolated and unsystematic, logistic support and cold
chain linkages were never developed and continuity
and broad coverage were rarely achieved.

The World Health Assembly first resolved to erad-
icate smallpox in 1958, but it was not until 1967
that wHO began a coordinated worldwide campaign.
The next decade saw intense efforts in three conti-
nents. Smallpox eradication was characterized by
intensive mobilization of resouces. Thousands of
temporary staff were hired, and the program was
usually run vertically, outside of routine govern-
ment health services.

The effort succeeded; smallpox was eradicated, from
South America in 1971, from Asia in 1975 and from
Africainl977 The staff and logistics structure became
available for other immunization activities. These
structures are being used in some countries for broad
coverage immunizations but with mixed results due
to differences between smallpox and other immu-
nizable diseases.

BROAD COVERAGE IMMUNIZATIONS

Even before the eradication of smallpox, the World
Heaith Assembly resolved in 1974 that wHO should
assist member states to expand their immunization
activities. The Expanded Program of Immunizations
(EP1) was created and now assists member states
throughout the world with vaccines, equipment,
training and technical assistance. The EpI Secretariat
at wHO headquarters in Geneva acts as a coordinator
and information clearinghouse for glo. al immuni-
zation activities.

Current efforts in immunization delivery differ
from earlier ones in several important respects.

1. Unlike the smallpox campaign, immunizations
will not completely eradicate the diseases they pro-
tect against. Some of the significant immunizable
diseases have non-human reservoirs and so will
remain even if everyone has been immunized.
However, measles and paralytic polio do not have

non-human reservoirs and so could be eradicated
in theory.

2. Several of the important vaccines require multiple
doses. Since they do not leave scars (like smallpox),
a follow-up systzm is necessary to track children
through their immunization series. Since a new group
of vulnerable children is born each year the system
to reach them must be permanent and closely co-
ordinated with other routine health services.

3. Broad coverage immunizations depend on na-
tional level networks and logistics instead of isolated
or sporadic activities such as those undertaken in
the years before smallpox eradication. Governments
are trying to plan and coordinate and improve im-
munization delivery throughout their nations. Na-
tional coordination facilitates bulk procurement of
vaccines and development of a single cold chain sys-
tem. National coordination can help concentrate re-
sources on priority age groups and geographic areas.

INTEGRATION OF IMMUNIZATIONS INTO
PRIMARY HEALTH CARE

Despite consensus on the importance of broad cov-
erage immunizations in essential child health ser-
vices and the key role immunizations will play in
progress toward the goal of health for all by the year
2000, there is continued debate on how broad cov-
erage immunizations can be achieved.

The central issue is one which appears in discus-
sions of the delivery of any health service—the ad-
vantages and disadvantages of vertically organized
versus integrated health services. At first glance, the
integration of immunizations into primary health
care seems to be a false problem since immunizations
of children in developing countries are often today
a part of regular health services, particularly mother/
child health services. But immunizations through
health services typically reach only a small propor-
tion of the vulnerable population.

To boost effective coverage, using up to six vac-
cines proposed by wHo, from today’s 10 percent to
20 percent of the under 2 age group to 60 percent or
80 percent is an ambitious goal which may require
an almost military-type campaign—the sort of effort
most often identified with vertically organized health
programs.

This report does not take a position regarding the
question of integration beyond the observation that
nearly all experts agree that integration of immu-
nization services is a desirable but difficult goal to
achieve. The purpose of this report is to show the
difficulties and outline alternatives in achieving the
overall goal of service integration in primary health
care.



CHAPTER I

Vaccine-Preventable Diseases and Immunizations

ACTIVE VERSUS PASSIVE IMMUNITY

Animals, including human beings, have the ability
to produce antibodies and antitoxins to fight path-
ogenic organisms and toxins which invade the body.
When a child is ill with measles, his/her body pro-
duces an antibody against the measles virus and will
continue to produce that antibody for the rest of the
child’s life, giving lifclong immunity to the diseasc.

When a child makes his/her own antibodies, the
child has active immunity. This can occur in two
ways: by becoming ill with the discasc (natural active
immunity) or by being vaccinated by 2 wecakened
measles virus to stimulate antibedy production (ar-
tificial active immunity). Passive immunity occurs
when a child reccives antibodies from another person
or an animal. For example, during gestation, mater-
nal antibodies such as tetanus antitoxins pass from
the mother to the fetns. Also after birth, antibodies
are passed to the infant through mother’s milk to
protect the newborn against discases such as tetanus,
measles and malaria during the first months of life.
Eventually, these maternal antibodics are destroyed
by the infant’s body; the protcction is lost; and other
protection becomes nceessary.

Live and killed vaccines

Live vaccines such as BcG against tuberculosis, polio
(Sabin), and measles contain live but weakened (at-
tenuated) organisms which grow in the body and
stimulate antibody production. Killed vaccines, such
as those for diphtheria, tetanus and pertussis (whoop-
ing cough) contain killed organisms or toxoids of the
organisms which also stimulate antibody produc-
tion. Toxoids are toxins or poisons of organisms which
have been rendered inactive by chemical action or

heat.
In general, killed vaccines are not as effective in

producing antibodies as live vaccines so that repeated
doses are usually required to produce a safe level of
immunity. The most commonly used polio vaccine
is live, although a killed version is used in Europe,
parts of Canada, and the United States. The live vac-
cine is administered orally {in a liquid form or on a
sugar cubce), while the killed version is inoculated.
Live vaccines arc more scnsitive (easily rendered
inactive) than arc dead vaccines. They can also be
killed by heat, by antiseptics or by alcohol used in
cleaning vaccination equipment. Live vaccines can
be freeze dried to increase stability, but they must
then be mixed with a diluent before administration.

After vaccines, live or killed, have been heat dam-
aged, their potency cannot be restored. This is a
difficult yet crucial point to communicate to trans-
port agents and health workers.

VACCINES AVAILABLE

A wide range of vaccines has been developed for use
in immunization programs. Some have only limited
utility in routine primary health care activities, but
may be used for epidemic control or other special
circumstances. The following vaccines are available:

cholera plague

diphtheria rabies

influenza rubella (german measles)
measles smallpox

mumps tetanus

pertussis (whooping cough) tuberculosis (Bcc)
pneumococcal meningitis typhoid fever
meningococcal meningitis typhus

polio yellow fever

The range of available vaccines constantly changes.
Because smallpox has been eradicated, that vaccine
should no longer be used in the general population.
New vaccines against malaria and certain diarrheal
diseascs are under development. Several of the vac-
cines listed above can be mixed in a combined vac-
cine. prT (diphtheria-pertussis-tetanus) and MMR
(measles-mumps-rubella) are the most common ex-
amples. Killed type (Salk) polio vaccine can be com-
bined with one or more of the pprT elements.

CHOICE OF VACCINES

The choice of vaccines for a particular program de-
pends on three factors:

(1) the effectiveness of available vaccines in a given
locale;
(2] theincidence and severity of vaccine-preventable
diseases; and
(3) the resources and capacity of the health services
network.
The first two of these factors are discussed briefly
below, while the third is a complex factor discussed
in much of the remainder of this monograph.

Effectiveness of vaccines:
Vaccines differ in their effectiveness; that is, the abil-

ity to produce an immune response in a susceptible
population vaccinated under optimal conditions. Four



vaccines—diphtheria, measles, polio and tetanus—
have effectiveness levels in the 95 percent range ac-
cording to the World Health Organization (see Table
I). Pertussis has an effectiveness level of 80 percent
while the effectiveness of BCG vaccine is currently
open to controversy [2].

Some countries choose to omit one or more of
these vaccines because the disease is not a serious
problem there or because the health infrastructure
is too undeveloped. Countries also add other vaccines
when they are able.

Cholera is a public health problem in a number of
countries but the effectiveness level of the cholera
vaccine falls considerably below 80 percent. This is
also the case with typhoid vaccine. Yellow fever vac-
cine is used in a number of immunization programs
in Africa and South America. Pncumococcal-men-
ingitis vaccine is used in immunization programs in
some Sahel region countries. Plague, cholera and other
vaccines not used routinely may be used in mass
campaigns during an cpidemic. Yellow fever, typhoid
fever and meningitis vaccines should be included
in some routine immunization programs, but only
in those countries where the epidemiological situ-
ation warrants it.

Incidence and Severity of Vaccine-Preventable Diseases:

Measles is the major cause of morbidity and mor-
tality among vaccine-preventable discases in the de-
veloping world, followed by pertussis. In some coun-
tries, neonatal tetanus occurs in 5 to 10 percent of
the live births and usually results in death. Sur-
veys show that polio causes lameness in 2 to 9 of
every 1,000 school age children in some developing
countries [3].

Using criteria such as the above regarding choice
of vaccines, wHO has recommended highest priority

for the following vaccines:

pPT (diphtberia-pertussis-tetanus)  Measles
Tetanus Toxoid Polio

BCG (Bacille-Calmette-Guerin for tuberculosis)

When high coverage has been achieved for these
basic six diseases, countries may consider adding other
vaccines to their public health programs, for exam-
ple, the vaccination of women with rubella vaccine.
Although individual countries may use different
combinations of vaccines in their immunization
programs, to siraplify the task of this paper, discus-
sion is limited here to the basic six diseases and
vaccines addressed by the Expanded Program on
Immunization.

Table I summarizes some characteristics of these
vaccines, including their effectiveness level, rec-
ommended age for first dose, and temperature at which
the vaccine must be stored to retain potency. Infor-
mation on cost is not included here becausz it de-
pends greatly on procurement arrangements. Only
measles vaccine is strikingly more expensive than
the other vaccines recommended by wHo. Required
storage temperature, cold chain equipment needed,
delivery costs and number of contacts required are
as important as vaccine cost in choosing among the
vaccines listed in Table I for use in an immunization
program. (See also Chapter 111 regarding costs.)

UNDERSTANDING THE TARGET DISEASES

A lesson of the smallpox eradication campaign is
the importance of knowing disease epidemiology ir.
detail in order to intervene in the disease process ir
the most effective and precise manner possible. In ¢
program addressing six diseases instead of one, dis:
ease cpidemiology becomes more complex, anc
knowledge of each disease becomes more vital to the
success of the program. A brief review of six vaccine:
preventable discases follows:

(1) Measles—A highly contagious disease which 9(
percent of the unprotected under 5 population con
tract in some countries. A relatively mild disease ir
developed countries, measles is a major cause o
childhood mortality in many developing countries
particularly in Africa and Central America. Poor nu
tritional status secms to be the main factor leadin;

TABLE I: VACCINE EFFECTIVENESS, DOSAGE AND STABILITY

disease effectiveness  no. of doses minimum age of first dose long term storage temp.*
measles 95% 1 9 months** —~20 degrees C.

polio 95% 3 2-3 months —20 degrees C.

tuberculosis [see footnote 2] 1 after birth + 4 to +8 degrees C.
diphtheria 95% 2-3 2-3 months +4 1o +8 degrees C.
pertussis 80% 3 2-3 months +4 to +8 degrees C.
tetanus 95% 2 2-3 months +4 10 +8 degrees C.

Source: Book | of the Field Manual of the Expanded Program of Immunization, World Health Organization, Geneva, 1977.
*For more information on storage of vaccines see Chapter |l of this paper.
“*Malnourished children may lose maternal antibodies somewhat earlier.
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to the most severe consequences of measles. The
common practice of withholding food during a child’s
illness exacerbates the condition. Death is caused by
pneumonia, diarrhea or in a small number of cases,
encephalitis, in association with the disease. Mater-
nal antibodies transferred through the placenta pro-
tect the infant during the first months of life. If mea-
sles vaccine is given to the infant before nine months
of age, these antibodies may prevent the vaccine from
producing immunity in the child. But if the child is
vaccinated too late, the period of greatest danger to
the child will be past. The issue of immunization
scheduling is discussed more fully later in Chapter
III.

(2) Pertussis—Pertussis (whooping cough) is second
to measles as a cause of morbidity and mortality
among vaccine-preventable diseases in some devel-
oping countries. The World Health Organization es-
timates that up to 80 percent of unimmunized chil-
dren will contract it. Pertussis, an acute bacterial
infection affecting the respiratory tract, is very con-
tagious in the first week or two of infection. The
spasmodic coughing or "“whooping’’ that character-
izes the disease is readily recognized and lasts one
to two months. Pertussis is most severe in children
under 5 months of age and may lead to death through
pneumonia or other conditions. In very young chil-
dren, there is no characteristic whoop so the disease
may be difficult to recognize. Immunity requires three
vaccinations which may begin as carly as 2 months
of age.

(3) Tetanus—Caused by a toxin of a bacterium which
enters the body through broken skin, neonatal tet-
anus is often caused by infection from the cut um-
bilical cord. Pregnant women who receive two tet-
anus toxoid immunizations within 3 years of delivery
pass immunity which protects the newborn during
the first months of life. Tetanus bacteria reside in
soil so, unlike smallpox, there is no hope of elimi-
nating the reservoir of harmful organisms. Instead
protection comes only through immunization against
the disease or through improved hygiene.

(4) Poliomyelitis—A viral disease spread by contact
with objects, food or water contaminated with ex-
creta, polio infection is universal but most persons
have no symptoms. In a small minority of cases, polio
leads to varying degrees of paralysis and some times,
death. The older the child a: age of infection, the
more likely the infection will lead to severe conse-
quences. The usc of polio vaccines in the last 20 years
in developed countries has markedly reduced the in-
cidence of polio; however, its relative infrequency
has led to laxity and occasional outbreaks among the
unimmunized. In developing countries, the inci-
dence of paralytic polio appears to have been seri-
ously underestimated. Good evidence for the para-
lytic form of polio is lameness with no loss of the
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sense of touch or pain in the affected limb.

(5) Tuberculosis (TB}—TB is a bacterial disease spread
by coughing and the sputum of infected persons. The
disease takes many forms in children, infecting the
bones, lungs or brain. Often it may not be recognized
as the same disease that affects adults. T8 is partic-
ularly common where many persons share the same
crowded living quarters. In some cities in developing
countries, one percent of the adults may be in the
active infective stage of the disease. Beyond infancy,
improved housing, clothing, diet, early detection and
uninterrupted treatment are all necessary to effec-
tively control T8. That these measures are difficult
to achieve in many developing countries explains the
importance of immunization as a means to protect
those not infected by .

(6) Diphtheria—A major child killer of the past in
temperate countries, the mortality and morbidity of
diphtheria is the least well documented of the six
diseases in developing countries today. Although
typically manifested as an acute infection of the throat,
diptheria toxin can affect the heart or brain of infants
and young children. Vaccination against diphtheria
over the past 50 years has eliminated the disease in
many developed countries. Skin infections with C.
diphtheriae in cuts and abrasions may protect many
children in developing countries from the severe in-
fection.

Of the six diseases reviewed here, measles and
paralytic polio are the most likely to be eliminated
{although not eradicated) through a continuous and
comprehensive immunization program. T8 and tet-
anus are greatly influenced by general living condi-
tions and sanitation, and will decrease as standards
of housing and hygiene improve. The overall inci-
dence of measles and pertussis is not greatly affected
by living standards, but cases are much less severe
and occur later when children are well nourished.
Diphtheria and polio, by contrast, may actually in-
crease as standards of living improve. Diphtheria
bacilli reside in soil while polio is transmitted through
feces. Many children in developing countries gain
some immunity gradually through contact with the
soil and with feces. For all its benefits, improved
hygiene and sanitatiun may lessen this mode of ac-
quiring partial immunity thus increasing the im-
portance of polio and diphtheria immunizations in
developed as well as developing countries.

IMMUNIZATION SIDE EFFECTS

As is the case with nearly all medicine, immuni-
zation has some undesirable side effects. However,
most experts believe that the benefits of vaccines far
outweigh the risk of common mild side effects and
rare severe side effects. Parents should be warned of
the common side effects of immunizations; other-
wise they may suspect that immunizations cause
rather than protect against illness. In some cases,



measles vaccination produces a mild fever casily con-
trolled by aspirin and a rash which may occur 8 to
12 days after vaccination. Reactions to oral polio
vaccine, a paralysis similar to poliomyelitis, are very
rare—perhaps onc in cvery million doses. BCG vac-
cination will causc a small sore to develop at the
vaccination site which usually disappears after one
to two months. In some children this sore will not
heal but will become a chronic ulcer.

In the casc of DPT vaccinations, the most frequent

reactions are fever and redness, swelling and pain at
the site of injection. The pertussis component, in
rare cascs, can causce scveral neurologic reactions,
some of which are severe.

More dangerous than side effects of vaccines is
infection by contaminated needles and syringes. This
problem is not only associated with immunizations
given under unsanitary field conditions but also with
injections of all kinds. This issuc will be discussed
more fully in Chapter VL

A vital link in the cold chain is the central vaccine storage facilitv with an adequate supply of vaccine. Shown here
is the central cold room in San Jose. Costa Rica. photo: Marcelo Montecino
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CHAPTER I

Immunization Delivery: The Cold Chain

To vaccinate a child may seem simple. Bring a health
worker armed with a potent vaccine and a parent
with a child together at the same time and in the
same place. But there are dozens of variations on
when, where and how this simple meeting takes
place—each variation with implications regarding
cost, feasibility and coverage. Vaccines which require
multiple doses spread over time further complicate
this basic meeting. Sometimes viewed as a cheap or
simple method of preventing communicable dis-
cases, there is nothing simple about the organization,
supervision, supply and delivery of immunization on
a continuing broad coverage basis. Basic to the entire
process is the cold chain.

Cold Chain Defined

A cold chain is the logistics system, composed of
pcople and cquipment, that moves and monitors vac-
cines at acceptable temperatures from manufacturer
to persons who are vaccinated. The cold chain is vital
because vaccines are sensitive to heat. It is a crucial
link in any immunization program. The most or-
ganized field program reaching a high percentage of
the target population is at best, ineffective, and at
worst, undermines the people’s confidence in the
health care system, if the vaccine is not potent due
to improper refrigeration or handling somewhere along
the chain.

In the late 1960’s an A supported smallpox/méa-
sles mass immunization campaign in Nigeria achieved
initial success and brought about a dramatic fall in
the incidence of measles, especially in urban areas

like Ibadan in the South [5]. In months which fol-
lowed, however, an increasing number of measles
cases were seen at University Hospital in Ibadan,
many of the cases in chi’dren with a clear record of
having been immunized. When this wis noted, sam-
ples of measles vaccine were obtained and tested for

~ potency. Of 20 samples tested, only one showed evi-

dence of active measles virus capable of producing
an immune response in a child. The balance of the
samples were inactive due to cold chain failure, an
all too common occurrence early in immunization
programs.

There are three essential elements of the cold chain:

(1) people to organize and manage vaccine distri-
bution;

(2) equipment to store and transport vaccines; and

{3} regular and dependable handling procedures.

Table II outlines the maximum storage times and
temperatures for six vaccines at different stages in
the cold chain. Vaccines differ in stability and re-
frigeration requirements, but all vaccines can be kept
up to one month at various levels in the cold chain
at temperatures ranging from +4°C to +8°C. Tet-
anus toxoid (T}, diphtheria-pertussis-tetanus {1>p7)
and cuberculosis (BcG), can be stored for relatively
long periods at this temperature, a year and a half in
the case of the first two vaccines and one year in the
case of BCG. DPT and TT, however, must be kept from
freezing. Polio vaccine is less stable than ppT and TT.
Both polio and measles vaccines can be kept up to
two years. The latter vaccines are best preserved fro-

TABLE IlI: TEMPERATURE REQUIREMENTS AND MAXIMUM STORAGE TIMES FOR FIVE VACCINES

LISTED BELOW"*.

central store

transport to region  regional store

transport static unit mobile team

-20°C to +8°C
-20°C to +8°C

measles 2 years at -20°C
oral polio 2 years at —20°C

3 months at ~20°C —20°C to +8°C
3 months at —20°C -20°C to +8°C

1 month 1 week at 4-8°C
1 month 1 week at 4-8°C

BCG 8 months at 4-8°C  +4°Cto +8°C 3 months at 4-8°C +4°Cto +8°C 1 month 1 week at 4-8°C
DPY 1v2 yrs at 4-8°C +4°C to +8°C 3 months at 4-8°C +4°Cto +8°C 1 month 1 week at 4-8°C
tetanus 12 yrs at 4-8°C +4°C to +8°C 3 months at 4-8°C +4°Cto +8°C 1 month 1 week at 4-8°C

Source: Supply Directive #55, UNICEF Supply Division, New York, Geneva, and Copenhagen, March 1980, page 3.

*In theory, if proper storage temperature is maintained, vaccines can be maintained at the periphery just as long as they can at the central
store. However, the cold chain is usually weaker at the periphery than it is at the center and so small quantities of vaccine should be stored

at these levels.



zen at —20°C but can be stored for shorter periods
of time at +4°C to +8°C. Because of rapid improve-
ments in vaccine stability, recent information (as in
Table II} is soon outdated. Those with cold chain
responsibility should check with regional wHo of-
fices for the most recent information on vaccine
stability.

LEVELS IN THE COLD CHAIN

In many countries there are four levels in the cold
chain, They are:

® central,

® regional,

® health center, and

® local health post or vaccination site.

Backup facilities where vaccines may be stored in
the event of equipment failure should be identified
at all levels. Coolers in non-health facilities such as
food warehouses or breweries can be used. If there
is a distribution system already in existence in the
country for commodities which must be kept cold,
forexample ice cream, use of this network for vaccine
maintenance should be explored. When backup fa-
cilities are not designed for vaccine storage, their use
and temperature must be closely monitored.

The central store is usually located in the national
capital or principal city and receives vaccine from
the manufacturer, usually by way of the airport. The
central store is designed for long-term storage of large
amounts of vaccine. Necessary equipment includes
a walk-in cold room capable of maintaining tem-
peratures of 4°C to 8°C, or a bank of refrigerators as
well as freezers adequate for —20°C temperatures.
A backup power supply, thermometers, thermo-
recorders, and a warning alarm system are necessary.

Receipt of vaccines at the airport is a unique and
problematic situation. Jn many national immuni-
zation programs there have been instances where
serious and expensive cold chain failures occurred at
the airport. The following procedures can prevent
cold chain failures at the airport:

® Advance notification arrangements should be
written into vaccine contracts so the manufacturers
will notify a specific person, office and address in
advance of shipment.

® A specific person and vehicle should be responsible
to meet every expected vaccine shipment. Airport or
customs officials should notify this person when a
shipment arrives.

® [f the airport has cold storage facilities, arrange-
ments can be made to place vaccines in the facility
until they are collected.

® Necessary documents should be prepared in ad-
vance so customs can be cleared without delay.
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The regional level store is usually located in a
department or provincial capital city. Vaccine can be
transported from the central store to the regional
level in refrigerated vehicles or large cold boxes (in-
sulated containers) with sufficient ice packs to keep
the vaccine between +4°C and + 8°C for the duration
of the trip. Facilities in the regional store include
refrigerators and freezers equipped with thermom-
eters and possibly thermorecorders and alarm sys-
tems. Vaccines can be kept here for up to three months.
National airlines may be willing to transport vac-
cines without charge in the country when space per-
mits. A drawback to this procedure occurs when paying
cargo at the last minute displaces the vaccine ship-
ments which can sit on the runway in the sun for a
long period of time.

The health center store is often located in a large
town with or without electricity and may supply vac-
cine to surrounding sub-centers or satellite units. A
refrigerator capable of 4°C to 8°C storage,not always
with freezing capability, is sometimes available. If
outreach is.a major activity, a freezer for producing
ice packs or cold dogs for cold boxes may be necessary
at this level. A thermometer should be kept in the
refrigerator at all times. A major problem with health
center refrigerators is that they are often the only
ones available for the staff. This results in frequent
openings which can easily strain the refrigerator’s
capacity and result in vaccine failure. Strict disci-
pline may be needed; warning messages should be
attached to the refrigerator, and supervisors should
check for contents other than vaccines whenever
they visit.

Smaller cold boxes or vaccine carriers with ice
packs may be used for transporting vaccines to the
subcenter or local level, Vaccines can be stored in
their original carriers up to the limit of cold life
{usually 48 to 120 hours). Vaccination sessions can
be planned to coincide with the arrival of vaccine
from the health center store. If the cold life of the
cold box is not exceeded, excess vaccine can be re-
turned to the health center store.

COLD CHAIN EQUIPMENT

The organization, skills, training and motivation of
the people who make up the cold chain are probably
more critical to a successful cold chain than the
equipment in use. Nevertheless, adequate and effi-
cient equipment canbetter protect vaccines, simplify
tasks, reduce maintenance and permit more effective
use of personnel.

WHO and UNICEF are cooperating to test cold chain
equipment and make recommendations regarding
equipment performance under field conditions. Prod-
uct information sheets describing the results of
equipment tests are available from UNICEF or wHo.
Equipment tested includes:



cold rooms for bulk storage of vaccines;

refrigerators and freezers for vaccine storage;

refrigerated vehicles and portable refrigerators;

cold boxes, insulated carriers, and packaging for

the transport of vaccines;

® ice packs {cold dogs) for cooling vaccine packaging;
and

® thermometers and thermorecorders for monitor-

ing vaccine storage.

Front-opening refrigerators, the rule in many ares,
are less capable of protecting vaccines from high ex-
ternal temperatures than top-opening models be-
cause cold air in front-opening models empties out
each time the door is opened. In a top-opening model
cold air tends to remain inside even with the lid open.
None of the front-opening gas or kerosene refriger-
ators tested were able to protect vaccines when out-
side temperatures rcached 43°C. or 110°F. Frequent
door opening and, in the case of electric refrigerators,
varying voltage and erratic supply of electricity con-
tributed to the poor performance of front-opening
models. Commercial-type chest freezers converted
to act as vaccine refrigerators have the following ad-
vantages over front-opening refrigerators built for
home use:

® better insulation,
® less escape of cold chain air,

® better configuration of space in the storage area,
and
e smaller temperature differences in the storage area.

When ice packs or plastic bottles of water are fro-
zen and placed around the walls of a converted freezer
(called an ice-lined retrigerator) vaccine storage tem-
peratures can be maintained with low voltage elec-
tricity or with only 8 hours of current in every 24-
hour period even in outside temperatures of 110°F.

Certain top-opening kerosene (paraffin) refrigera-
tors have been identified by UNICEF and wHO as ca-
pable of storing vaccines at high external tempera-
tures. Development is proceeding on a kerosene vapor
burner to replace wick burners in refrigerators. The
vapor burner appears to be more efficient than the
wick burner; it requires less maintenance and can
operate on contaminated fuel, a common cause of
failure in kerosene refrigerators. See Appendix I for
more information on cold chain equipment.

Experience in many countries indicates that the
risks of damage to vaccine arc greatest at the health
center and local levels. Health center staff often have
many duties and cannot continuously supervise vac-
cine storage equipment. Even under the best con-
dition, cold chain equipment requires attention and
preventive maintenance. The most important pro-
cedures of maintenance are the routine day-to-day
and weekly checking and cleaning of cquipment, te-

dious or seemingly unimportant chores, which are
often left undone by overburdened staff. The problem
of maintenance will be compounded in those coun-
tries where the concept of preventive maintenance
for machines is not well understood.

INVENTORY AND QUALITY CONTROL

Records on vaccine movements should be kept at all
levels of the system, and problems should be flagged
when summary reports are sent to managers. Pro-
gram managers need to know how much vaccine they
are using, how much they need, where the vaccine
is and where it should be. They need to be able to
detect bottlenecks and project vaccine requirements
long in advance. The date of manufacture and source
should be recorded using tally sheets and each batch
tracked as it makes its way through the “pipeline.”

A vial of impotent vaccine in the hand of a vac-
cinator looks and fcels the same as potent vaccine.
Administering ineffective vaccines is a waste of re-
sources, does nothing to reduce death and disability
and may cause a loss of confidence or even hostility
among previously cooperative groups.

The most efficient loci from which to draw vials
for testing are peripheral delivery points. If a problem
is found there, it can be traced back through the
system to the cause. The more sensitive vaccines,
such as polio and measles, should be tested at least
once a year. Vaccine testing facilities exist in a num-
ber of countries, and the wHO representative can
usually assist with the testing of vaccine through a
wHO collaborating laboratory.

Managers nced to know what kind of equipment
they have, where it is located, and how well it is
functioning. Supervisors need to know whether rou-
tine maintenance procedures are being followed.
Persons in charge of a storage facility of any kind
need to know whether their appliances are losing
effectiveness.

The cold box pictured below is an example of appropriate
technology from Ecuador. A plastic bucket isinserted into
layers of insulating foam recycled from vaccine shipping

containers. photo: Pan American Health Organization.




Young child receives immunization at a health center in the Republic of Yemen. photo: UNICEF




CHAPTER 1lI

Immunization Delivery: Strategy and Costs

COVERAGE

Coverage is the percent of children to be immunized
who have received the necessary doses of vaccine.
High coverage is the key issue for effective immu-
nizations since immunizations on a spotty or irreg-
ular basis already take place in all developing coun-
tries. The most basic decision regarding immunization
delivery is whether people will be brought to the
immunization site or immunizations taken to where
the people are. The first strategy is more economical,
but coverage is usually less extensive. The second
strategy ensures better coverage but at a substantially
greater expense. In practice, there are other options
in the delivery of immunizations [6]. These are:

o fixed facilities delivery;
® outreach from fixed facilities to satellite facilities;

and
® mobile teams.

1. Fixed Facilities

The fixed facility option is based in a clinic or health
center. Staff are permanently assigned to the facility
and vaccinate as part of their routine mother/child
health care or other duties. The staff remain in the
facility and vaccinate people there. A fixed program
is usually the least expensive type because it uses
resources that currently exist and minimizes trans-
portation costs.

2. Outreach from Fixed Facilities

The second option is an outreach or satellite strat-
egy from u clinic or a health facility. As in a fixed
program, the staff are permanently assigned to the
facility and vaccinate in addition to other duties, but
staff may travel to dispensaries or satellite units in
surrounding areas, or to villages where no facilities
are available. Village health workers, who may not
be trained to give vaccinations, can help mobilize
their communities for increased participation in the
program. Outreach is more expensive than a fixed
program due to the cost of organizing immunization
sessions, transportation of staff, and cold storage
equipment for vaccines.

3. Mobile Teams

The mobile team is a special group of health workers
who travel to areas where no health facilities are
available. This group is not assigned to any facility
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but usually operates from a regional headquarters.
The mobile team strategy is the most expensive one
due to the cost of specialized personnel, their trans-
portation, equipment and per diem expenses.

Most immunization programs are heavily based
on fixed facilities, but satellite and mobile units are
used when:

® peripheral health staff have not yet been trained
or qualified in immunization techniques;

® significant population groups are outside the reach
of routine health services; or

o sufficient resources are available to pay for the
extra cost.

Mobile teams and outreach may initially be the
easiest way to reach these areas, but immunization
delivery (unlike smallpox eradication) requires con-
tinuous contacts year after year. Inmunization pro-
grams will, therefore, benefit greatly as governments
are able to provide immunizations on a routine basis
from fixed facilities rather than from special outreach
campaigns.

MODES OF DELIVERY

After deciding on the strategies listed above, a further
decision must be made on whether to carry out imn-
munizations by means of:

® collection-point immunization; or
® house-to-house immunization.

1. Collection-Point Immunization:

Health personnel inform or persuade the public to
come to a centrally located place at a given time
where equipment and personnel are assembled for a
vaccination session. This is typical of immuniza-
tions in a fixed facility such as a health center but
can also be used as part of outreach or mobile team
activities. The collection-point mode enables effi-
cient use of personnel. Equipment can be brought in
asingle vehicle (if not already present at the site} and
set up for an organized vaccination session. However,
the outcome of the collection-point mode depends
greatly on the extent to which the community has
been involved in the planning, scheduling and cp-
eration of the immunization activity, Without such
involvement, there may be passive or active public
opposition, and sessions inadvertently may be sched-
uled at less than ideal times or locations. With such



involvement, existing channels of communication
(from opinion leaders to citizenry and among fami-
lies) can be utilized. The collection-point mode, even
more than house-to-house immunization, requires
active knowledge and motivation among the popu-
lation being served.

Distance from the immunization site is even more
important in determining the success of collection-
point immunizations. During an immunization
campaign in Ghana, for example, coverage was 87
percent complete within a one-mile radius of the site
and 68 percent complete at one to three miles. A
rule of thumb is that without transportation, a col-
lection-point strategy will lose effectiveness rapidly
beyond a radius of 5 km. from the immunization
site.

2. House-to-House Immunization:

In this strategy, health personnel visit individual
homes to locate and vaccinate infants, small children
and pregnant women. The advantage of the house-
to-house mode is improved coverage in that those
with the greatest risk of contracting diseases can be
identified and immunized. However, this method is
costly in health personnel time relative to the num-
ber of children vaccinated. There is potential for vac-
cine wastage and supervision of health personnel is
more difficult.

Community health workers successfully admin-
istered tetanus toxoid vaccines during home visits
in an integrated health services project sponsored by
the International Center for Diarrheal Disease Re-
search in rural Matlab, Bangladesh. Several factors
which may not be found in other regions or projects
contributed to this effort’s success:

® The health workers were well trained and super-
vised.

® They had easy access to a central vaccine source.

® Population density was high so many mothers could
be seen in a short time.

® Health workers knew the families and had estab-
lished trust during previous visits.

SPECIAL MASS CAMPAIGNS

A mass immunization campaign can involve all the
delivery strategies listed above or a combination of
several. Usually health workers in a mass campaign
discontinue other routine activities to devote them-
selves exclusively to vaccinations for a short time (a
week or a month). With publicity and promotion, it
is possible to eclicit the interest and cooperation of
the community. Voluntcers from the community can
help increase coverage by promoting participation.
Even when mass campaigns arc not used for rou-
tine immunizations, an epidemic of yellow fever or
cholera, for example, may call for special mass cam-
paigns. Governments are wise to have contingency

18

plans for a mass immunization campaign in the event
of epidemics.

Mass campaigns become more complicated when
immunizations require two or more contacts with
the person immunized to complete the vaccination
series. Unlike smallpox vaccinations which leave a
characteristic scar on the arm of those vaccinated,
prT, measles and polio vaccines do not leave a readily
observable scar to serve as a marker of vaccination.
Record-keeping is essential. The feasibility of records
or vaccination cards as markers of the completion of
vaccination series is discussed in Chapter VI.

Another disadvantage ot mass campaigns is that
they disrupt other health program activities during
the time of the campaign. Also, usually it is not
possible to keep staff and community interest high
over a period of time in a mass campaign. Coverage
is often good the first year but diminishes during the
following year. For these reasons, many countries
seek to shift their efforts from periodic mass im-
munization campaigns to ongoing and continuous
vaccination activities on a routine basis.

TARGETING IMMUNIZATION DELIVERY

Most governments would like to immunize all chil-
dren as well as women of childbearing age, but very
few countries have cither the personnel or financial
resources to do so. In order to achicve the greatest
possible reduction in morbidity and mortality, many
governments are choosing to concentrate their re-
sources on those most easily reached from fixed
facilities and those most susceptible to vaccine-
preventable discases.

An important lesson of the smallpox eradication
campaign was to break down the overall job of elim-
inating smallpox into less complex sub-tasks capable
of being completed. The same lesson applies to the
challenge of providing immunizations to large num-
bers of previously unvaccinated children. Increasing
immunization coverage from 10 percent of the chil-
dren of a given country to perhaps 80 percent is such
an ambitious task that a more limited or targeted
approach may be more feasible.

1. Geographic Targeting

Central regions and more urbanized areas are usually
given priority for three reasons:

® because the cold chain weakens as distance from
the source of vaccines increases;

® because the volume of demand in these areas en-
sures fuller utilization of personnel and equip-
ment; and

® infection rates in some cases are higher in urban
areas than in sparsely settled rural arcas.

Peripheral areas, especially sparsely settled areas, are



usually given lower priority until urban areas served
by fixed facilities have been reached.

2. Targeting the Most Vulnerable Age Groups

Infants are the most vulnerable age group for many
diseases, especially after the loss of maternal anti-
bodies and subsequent contact with disease patho-
gens in the environment. Exposure to the pathogens
leads to lifelong natural immunity for most children,
but a significant number fail to survive. The most
cost-effective immunization strategy is to stimulate
production of maternal antibodies before birth (for
tetanus only) and to immunize infants as soon as
possible after the loss of passive immunity. Once
natural immunity has developed, there is no benefit
to be gained from vaccination.

A study in Cameroon showed that 75 percent of
the 6 to 11 month old children were susceptible to
measles, while only 25 percent of those 18 to 36
months old were susceptible [7]. Studies in Kenya
and elsewhere have shown that the highest number
of measles cases occur in the 6 to 12 month age group,
while pertussis mortality rates are highest under the
age of 6 months [8]. There is always some chance
that a child being immunized is already immune.
Natural immunity can only be detected through ser-
ological tests—an impractical task among large pop-
ulations in developing countries. Except for the ac-
tion of maternal antibodies, the younger a child is
when immunized, the more years of protection from
disease are provided and the less likely are immu-
nizations to be “wasted” due to naturally acquired
immunity. Thus, immunization through schools,
while very convenient, is no longer recommended
because the majority of those inoculated have al-
ready achieved immunity. The effect of maternal
antibodies on immunizations is discussed in Chapter
I

Immunization of pregnant women with tetanus
toxoid benefits future infants because it will protect
them against the risk of neonatal tetanus. The mother
is, of course, also protected. Some programs find it
convenient to immunize women of childbearing age
whenever they happen to be in the clinic, rather than
to develop special programs to identify those who
are pregnant. Other programs lack the necessary re-
sources and choose to give higher priority to those
inimmediate need. A cost/benefit comparison of two
tetanus immunization strategies—one directed to
pregnant women and the other to the general pop-
ulation (including men)—showed that mortality re-
duction per dollar expended was much greater when
aimed at the more specific target group [9].

3. The Under-One Strategy

The preceding considerations led wHO to recommend
that immunization programs focus on two relatively
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small target groups—infants under 1 year of age and
pregnant women. A recent training manual states
the under-one strategy as follows [10].

These infants {under 1 year) are a relatively small target
group {compared to children 0-4 years) the vaccination of
whom will prevent a large portion of the vaccine-pre-
ventable diseases and deaths in early childhood. One of
the mistakes in earlier immunization efforts has been
an attempt to vaccinate too large an age group. It is be-
lieved that many of the vaccinations of older children were
wasted. . ..

{Broad coverage immunizations) are made easier when ef-
forts are concentrated on a relatively small, well-defined
targer group. Children up to age 5 account for 15 to 20
percent of the total population {in many developing coun-
tries) while infants below age 1 constitute only 3 to 4
percent of the total population.

It is obvious that a new group requiring vaccination is born
each year. A program that cannot vaccinate all or nearly
all the children born each year will not be able to keep
the . .. diseases under control.

IMMUNIZATION SCHEDULING

Immunization scheduling is affected by two bio-
medical factors: the age at which the infant can de-
velop active antibodies, and the number of shots which
must be given. It is also greatly affected by the ca-
pabilities of the health delivery system.

As noted earlier in this report, the most critical
time in the life of an infant occurs after the loss of
maternal antibodies and before the acquisition of
natural immunity. If an immunization is given too
soon, the infant will still have passive immunity and
will not develop antibodies. If the shot is delayed,
the infant is vulnerable and may fall victim to dis-
ease. Malnourished children may lose maternal anti-
bodies faster than others. It is impossible to know
the optimal time for immunization for a particular
child except through blood testing (not a feasible
proposition in any program).

Table I in Chapter I showed that Bcc could be
given after birth, DPT at age two to three months and
measles at nine months. Four of the six vaccines
reviewed in this paper require multiple doses given
at least one month apart. Health staff need a method
for identifying those who need further immuniza-
tions. Parents must be informed of this requirement
and motivated to bring their children for additional
immunizations. This problem is complicated when
immunizations are provided by a mobile team rather
than from a fixed facility.

1. Short Versus Long Immunization Cycle

The productivity or coverage capability of a mobile
team or an outreach unit of a health center depends
upon how soon the unit must return to its starting
point to begin a second, third, or fourth cycle of
immunizations to follow-up immunizations to chil-
dren and mothers reached during the previous rounds.

In a fixed facility where immunizations are given



on a frequent and regular basis, a short immunization
cycle is possible; for example, the following schedule
would be ideal:

SAMPLE IMMUNIZATION SCHEDULE FOR A

FIXED FACILITY

age of child immunization

3 months 1st oPT, BCG, 1st polio
4 months 2nd opr, 2nd polio

5 months 3rd opr, 3rd polio

9 months measles

While the preceding schedule is ideal from the
point of view of the protection afforded the child, a
mobile team or a satellite outreach unit may not be
able to travel through its assigned territory on a
monthly cycle—therefore a compromise schedule is
necessary. The following is a sample immunization
schedule for a unit visiting a number of satellite
health posts or sites in a region surrounding a health
center.

SAMPLE IMMUNIZATION SCHEDULE FOR A
SATELLITE UNIT

age of child immunization

3-5 months 1st DPT, BCG, 1st polio

6-8 months 2nd opT, 2nd polio

9-14 months 3rd opr, 3rd polio, measles

The above schedule has a cycle of approximately
3 months and requires only three rather than four
contacts between the health worker and the child.
In the case of mobile teams, which typically cover
vast territories unserved or underserved by health
facilities, further compromise of the immunization
schedule is often necessary. The followmg schedule
is based on a six-month cycle.

SAMPLE IMMUNIZATION SCHEDULE FOR A
MOBILE TEAM

age of child immunization
3-8 months 1st DPT, BCG, 1st polio
9-14 months 2nd prT, 2nd polio, measles

15-21 months 3rd prrt, 3rd polio

FOLLOW-UP: THE SECOND AND THIRD DOSE

Studies of immunization coverage in some countries
have noted a sharp fall-off in coverage between the
first and third doses of DPT and polio vaccines. Fewer
than half of those starting a series may complete it,
and only those few who continue will be fully nro-
tected. Common reasons for the drop-off in comple-
tion of immunization serics include:
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® parents may believe one dose to be enough;

® the clinic may fail to give the parent a specific
date for return, or the parent may forget it;

® previous experience with the service may be un-
pleasant;

e the parent may actually return, but the clinic may
be overcrowded or the vaccine not available;

e the family may move, cither seasonally or for a
longer duration;

® the parent or the clinic may lose records and not
know who needs which injections; and i

e thechild cryingor side effects of the immunization
may alarm parents.

These are universal problems, as prevalent in de-
veloped countries as they are in rural Africa, Asia or
Latin America. The clinic needs to make sure that
each parent understands the need for follow-up and,
if possible, knows the specific date and time for re-
turn. These matters are often explained in group ses-
sions, perhaps in a waiting hallway, but parents may
not be able to interpret a group explanation to their
individual circumstances.

Close scheduling of second and third doses may
help; people are more likely to forget if the time for
return is a long time away. The return date should
be given to each parent individually, if possible. Staff
in some programs write the return date on a health
card kept by the parent. If this is the case, staff need
to state the date verbally as well. One final device
is to post a clinic worker or community volunteer
at the exit to make sure that each parent knows the
next date before he or she leaves. Research in one
country showed that 33 to 50 percent of parents did
not know when they nceded to return and this is
likely to be a problem in other countrics as well,

Chapter IV stresses the importance of cultural fac-
tors and community participation in achieving broad
coverage immunizations. This is particularly true in
completing immunization series.

COST OF IMMUNIZATION

Compared with the cost of treatment of childhood
communicable diseases, the cost of immunizations
is small. But compared with per capita expenditures
by governments of developing countrics on health
services (see Tablc III on page 21}, the cost of im-
munizations is substantial. Even when the benefits
of immunizations are clear, scarcity of resources may
prevent a country from launching a broad coverage
immunization program. To decide the feasibility of
such an undertaking, information on the cost of im-
munizations is essential. However, information on
cost of broad coverage immunizations in a devel-
oping country setting is sparse as is information on
how, precisely, these costs have been calculated.



1. Immunization Costs in Kenya

Mobile teams immunized preschoolers in a sparsely
settled area of the Machakos District in Kenya [11].
The six vaccines discussed in this paper were used
in the Kenya program together with smallpox. Schools
were used as collection points and school children
played a key role in dissemination of information
about immunizations in the Connecticut-sized proj-
ect area.

In 1976, two years after the program began (four
six-month cycles for the mobile teams), program costs
and coverage were evaluated. Coverage was higher
(82 percent of the children age 9 to 14 months)} in
the more densely settled section of the project area
than in the sparsely settled zone {57 percent). In all
study areas, coverage was higher due to mobile teams
than was coverage in control areas served only by
fixed facilities.

Costs per fully immunized child ranged from $1.50
to $1.67 in the more densely settled zone and $1.94
to $2.35 in the sparsely settled zone at the time of
the study. The cost of the vaccines themselves was
estimated to be 75¢ per child fully immunized. The
balance of the cost was for transport, staff, supplies
(other than vaccines), administration and supervi-
sion. The high side of the above figures resulted from
the use of a 4-wheel-drive vehicle by the mobile teams.
Later in the project, these vehicles were unavailable
and ordinary passenger cars were used resulting in a
considerable savings {the low side of the above cost
figures).

2. Immunization Costs in the Danfa Project

Prior to a mass immunization program begunin 1974
at 16 sites in the Danfa District of Ghana, immu-
nization coverage of preschoolers was less than 10
percent [12]. The goal of the immunization program
was to increase coverage of preschoolers to 80 per-
cent. The mid 1970’s population of the district was
about 16,000.

A one year cycle of immunizations by mobile teams
combined with a follow-up visit to a fixed center was
chosen as most replicable nationwide in Ghana.
Children received a BcG, DPT, and an oral polio vac-
cination during the first year of life from the mobile
team and their second dose of DPT-polio from the
Danfa Health Center or satellite clinic. Booster doses
of DPT and oral polio were given during the second
visit of the mobile tcam one year later, as well as a
measles and small pox vaccination.

After three annual cycles of immunizations carried
out between 1974 and 1976, program evaluators found
that 51 percent of the children in the Danfa District
under age two were completely immunized, far short
of the program'’s 80 percent coverage goal. One factor
in the short-fall, according to evaluators, was that
while area residents were willing to walk long dis-
tances for curative care, the 1 to 2 mile average dis-
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tance to the collection point was a barrier for pre-
ventive care, Sustained and intensive health education
was seen as necessary for increased coverage. The
cost of the Danfa mass immunization program was
estimated to be about $1.90 in 1976 for each child

immunized.

3. Immunization Costs for the 1980's

Expanded Immunization Program planners estimate
that development costs in starting up broad coverage
immunization programs together with operating costs
once they are underway will total at least $3 per {ully
immunized child in the 1980’s [13]. Approximately
half this amount will consist of personnel costs, fa-
cilities, and operating expenses. The rest of this
amount will be needed for vaccines, cold chain equip-
ment and transportation. Expanded Program plan-
ners believe that many developing countries can sup-
ply personnel, facilities and operating expenses, but
that external resources will be needed to pay for the
latter items in the poorest countries; that is, vac-
cines, cold chain equipment and transport will need
to come from external donors.

Table Il shows the estimated median annual per
capita expenditures for health by governments of 69
developing countries which receive assistance from
the U. S. Agency for International Development (AID}.
The regional categories used in Table IIl are the same
as those used by AIb. The amounts in Table III do
not include private or personnel expenditures for
health.

TABLE Il MEDIAN ANNUAL PER CAPITA:
PUBLIC EXPENDITURES FOR HEALTH BY REGION
Number of
Region Public Expenditure for Health Countries
Africa $3 per year 36
Asia $2 per year 9
Latin America $9 per year 15
Near East $9 per year 9

Source: Ruth L. Sivard, World Military and Social Expenditures, 1980,
World Priorities Publications, Leesburg, VA, pp. 25-29.

Table I1l shows that the governments of developing
countries, particularly those in Asia and Africa have
very limited budgets for health. The $3.00 per im-
munized child cost projected by the wHo Expanded
Program seems high compared with current per cap-
ita governmental expenditures; however, the $3.00
figure applies mainly to children under 1 year of age,
a group which makes up only three to four percent
of the population in most developing countries. On
the other hand, if children under age 5 and pregnant
women are also treated as target groups, a larger pro-
portion of the population would be involved.

The cost of immunization delivery in a number of
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developing countries has been escalated by sharp rises
in the cost of gasoline. Imports of gasoline require
scarce foreign exchange. The cost of fuel is a recur-
rent cost in health programs which most interna-
tional donors are unable to support. When donors
supply vehicles, they can help reduce costs by choos-
ing ones that are relatively cheap to operate and
maintain. Four wheel drive vehicles are versatile and
sturdy, but they are not cheap to operate and this
may not always be the best choice for use in a broad
coverage immunization program. One effect of in-
creased transportation costs in some countries has
been to limit immunization programs to populations
reached at lower cost, i.c. those living in cities and
towns.

The wHO Expanded Immunization Program Global
Advisory Group has urged participating countries to
commit themselves to paying at least two-thirds of
the cost of immunization programs in their coun-
tries. Most countries in Latin America are already
contributing more than this, partly because pAHO's
revolving fund for vaccines has reduced costs. Move-
ment toward two-thirds local payment will be es-
sential if the Expanded Program is to meet its goal
of making immunizations available to all children
by 1990.

4. Vaccine Procurement

Vaccines used in immunization programs are already
being produced in a number of developing countries.
This production is likely to increase as UNICEF and
other agencies assist indigenous manufacturers. Lo-
cal production can reduce vaccine costs {in particular
transportation costs) but quality control is a problem
in some cases. Developing countries have com-
plained that European and American drug companies
have been unwilling to share key aspects of vaccine
technology [14].

As countries attempt to increase coverage, demand
for vaccines will increase. This is occurring now in
that vaccine shortages have been reported in the Africa
region. Countries which import vaccines obtain them
in one of three ways:

¢ through donations from bilateral and international
agencies,

® through purchase from international agencies or
multinational revolving funds, and

® through purchase directly from the vaccine
manufacturers.

Until now much of the vaccine used in immuni-
zation programs in developing countries was donated
but with increasing demands for vaccine, this source
of supply cannot be counted upon. Bulk procurement
of vaccines is much cheaper than purchase in small
lots. By pooling their orders, countries can negotiate
lower prices and the best shipping arrangements.

A cooperative revolving fund established by the
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Pan American Health Organization (PAHO) in the
Western Hemisphere has these features and permits
countries to pay for vaccine in local currency to save
scarce foreign exchange [15]. In 1980, 28 countrics
participating in the PAHO revolving fund are expected
to order 44 million doses of vaccine at the total cost
of $3 million (about seven cents a dose}. During 1980,
the fund negotiated an 18 percent decrease in the
cost of measles vaccine, the most costly of the Ex-
panded Immunization Program vaccines. Similar re-
volving funds are under consideration in West Africa
and East Asia but such funds need (a) a large initial
capitalization (about $2.7 million in the case of the
PAHO fund) and (b) member countries which can af-
ford to pay at least some of the cost of the vaccines.

5. Costs of Vaccines

The price of vaccines purchased by the Pan American
Health Organization, UNICEF or other international
agencies for use in national level or regional im-
munization programs is treated as confidential in-
formation because cach year the agencies accept
competitive bids from supplicrs for large quantitics
of vaccine at low prices. Planners who nced exact
prices should contact their national Expanded Im-
munization Program manager for price lists from in-
ternational agencics. The following prices of vac-
cines (for a recent year) available through an
international agency arc for illustration only. The
prices listed here do not include transportation costs
from the supplicr nor a small service charge from the
international agency. For this agency, prices charged
for small orders are the same per unit of vaccine as
for large orders.

SAMPLE VACCINE PRICES

Price per Dose *

Vaccine Vial Size (U.S. cents)
Trivalent Oral Polio 10 dose $.04
20 dose .03
Measles 10 dose A1
DPT 10 dose .04
20 dose .03
Tetanus Toxoid 10 dose .03
20 dose .02
BCG 20 dose .05
50 dose .03

* Prices rounded off to nearest cent, FoB supplier

6. Cost of Cold Chain Equipment

Appendix I of this report lists resources regarding
cold chain equipment. One such important resource
is the product information sheets distributed by Epi/



wHO and uNICEF which cvaluate the performance of information. The following price list is adapted from
various products, list the supplicers and provide price product information shects cited in Appendix I

SAMPLE COLD CHAIN EQUIPMENT PRICES 1979

Product Capacity Price

Walk-in Cooler (or Freezer) 5 to 17 cubic meters  $2,700 to $4100 FOB Finland
Modular Cold Room (or Freezer) 10 to 20 cubic meters $9,000 to $25,000 FOB France
Portabie Refrigerator (electric 220 or 12 volts) 37 liters $933 FOB France

Portable Refrigerator (electric 220 or 12 volts) 24 liters $360 FOB Japan

Top-Opening Refrigerator/Freezer (kerosene or LP gas) 142 liters $731 FOB Sweden
Front-Opening Refrigerator (kerosene) 144 liters $641 FOB Sweden

Cold Box {cold life @+ 110° F = 132 hours) 21 liters $230 FOB Sweden

Cold Box (cold life @@ 110° F = 17 hours) 30 liters $ 27 FOB USA

Cold Box (cold life @ 110° F = 130 hours) 36 liters $153 FOB Indonesia
Disposable Syringes $ .06 cents each in large quantities *

* Price for syringes comes from same international agency as previous table.

Vaccination of school-age children in rural Africa. Field vaccinations are made possible through the use of the cold
box pictured below which protects vaceines from high outside temperatures. photo: World Health Organization

,

IR v T L




[

o e
:.N-.,. s

A mobile team vaccinating o young child in India. photo: Ralph Heller
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CHAPTERIV

Integrated services and community participation

Broad coverage immunizations on a continuing basis
require a well-developed health infrastructure and
good logistic and transportation support. This chap-
ter will discuss the advantages and disadvantages of
vertical versus integrated immunization programs
and the vital link between integrated health services
and community participation.

One method of integrating immunizations into
primary health care has been the simple addition of
immunizations to the list of tasks which primary
health care workers are expected to perform. Expe-
rience from the ficld shows that this facile and su-
perficial approach does not work. Successful broad
coverage immunizations on a continuing basis (as
new infants enter the population) are more complex
to organize than many planners realized. Besides so-
phisticated logistics and substantial supervisory re-
quirements, they require disease surveillance and
record-keeping to ensure successful completion of
immunization scries.

The tasks just mentioned are together well suited
to a vertical or categorical program approach (as the
smallpox cradication effort was organized in many
countries); yet developing countries do not have the
resources to field and indefinitely maintain cadres
of single-purposc immunization workers throughout
the countryside. Furthermore, the target groups for
an expanded immunization program—pregnant
women and children under 1 to 2 years of age—are
the same target groups for nutrition improvement,
McCH carc and other health interventions. Recogniz-
ing these constraints and these parallels, who's stated
policy is to integrate broad coverage immunization
activities as much as possible into ongoing and future
primary hecalth care programs—''to deliver immu-
nizations through—and not in competition with ex-
isting health scrvices.”

OBSTACLES TO INTEGRATION OF SERVICES

O’Connor et al., contractors for a primary health care
program assisted by AID in Afghanistan, believe that
the health programs which had the most impact on
the health of rural Afghans were largely vertical in
organization. These included smallpox eradication,
malaria control, and the training of traditional birth
attendants. Attempts at integrating immunizations
into a system of Basic Health Centers were not suc-
cessful. O’Connor et al note: [16].

An “intcgrated” program involves combining several ex-
isting scparatc programs. Few Afghan health programs arc
organized and managed well enough to be combined with
other, cqually ill-managed programs. The result is to weaken
cach of the programs so that none functions as well as it
had previously.

The mass immunization program was organized vertically
with a number of mobile tcams providing specific vacci-
nations as an extension of the smallpox cradication pro-
gram. Supcrvised and supplied by staff in Kabul and re-
gional centers, it was reasonably cffective in its mission.
The Ministry, as a step towards integration, began to have
Basic Health Centers (stic} take more responsibility for
immunizing the target population around the BHC with
mobile teams dealing with more remote arcas.

Unfortunately, since the stics do not have a long experi-
ence with drugs and cquipment actually in place, vaccines
and cold-chain facilitics may not consistently rcach BHCs
in the future. At lcast in the short run, the target popu-
lations of rural arcas in Afghanistan will likely receive
fewer vaccinations than they have in the past duc to the
uncertaintics of sHc performance in this expanded role.

Underutilization

Broad coverage immunizations require complex lo-
gistics, skilled personnel and relatively expensive
equipment. When immunization infrastructure is
integrated into primary health care services and moved
too far to the periphery of the system, there is a risk
of underutilization of immunization infrastructure.

In a cost analysis of an expanded immunization
program in Thailand in 1980, Creese found that the
fixed costs of personnel, cold chain equipment and
facilitics were relatively constant for ninc sub-dis-
trict health centers [17]. The costs per child im-
munized with ppr and BcG vaccines (which ranged
from $5 to $10 per fully immunized child under age
1) varied according to the number of children reached.
The more children immunized, the lower the cost
per child.

Creese concludes ‘‘health centers are providing
immunization services to populations of sub-optimal
size from the viewpoint of economic efficiency and
that resources would be saved . .. if immunization

~ services were provided on a district rather than a
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(sub-district) basis.” Creese shows that integration
of immunization with other health services at village
level may not be cost effective. The deployment of
the skills, equipment and logistic support to village
level health workers who provide immunizations
along with their other duties, may not be realistic
according to Creese and risks underutilization of im-
munization infrastructure.



ADVANTAGES OF INTEGRATED SERVICES

Motivation for participation in prevention programs
is generally weaker than motivation for curative ser-
vices. Combining immunization with other services
has, in some countries, resulted in better coverage
and completion rates. The Chilean Health Service
which includes food supplements as part of its im-
munization program reports that 92 percent of eli-
gible infants have reccived all three doses of bt and
polio vaccine [14].

An unpublished evaluation of the Zaire immuni-
zation program found fewer DPT dropouts in rural
areas where immunizations were linked with ma-
laria prophylaxis and other services than in urban
areas where services were separate. In the interest of
integrated services, all futurec Expanded Immuniza-
tion Training courses will include a session on the
oral treatment of diarrheal discase [14].

Implementing broad coverage immunizations
through integrated health service programs at the
present time and in the future, is both feasible and
necessary becausc skilled personnel, transport, su-
pervision and other resources are in short supply and
must be shared. The stringent logistic requirements
of the immunization cold chain will benefit other
health scrvices because medicine and supplies can
travel along with vaccines to remote areas. The clear-
cut method and the need for communication, su-
pervision and cvaluation that go with immunization
programs, will improve other health services deliv-
cred in conjunction with immunizations. For its part,
immunizations cannot rcach broad coverage goals
on a continuing basis unless it is incorporated (in-
tegrated) into existing (and future) health services.
Few countries can afford the investment necessary
to achieve immunization goals throughout rural areas
for one service alonc.

THE ROLE OF COMMUNITY PARTICIPATION IN
INTEGRATED SERVICES

The most efficient immunization program delivering
viable vaccines via well-trained and well-supervised
personnel will fail if mothers or other child care-
takers do not bring children to the vaccination site
to be immunized. Unless the program has adopted
the costly house-to-house strategy of immunization
delivery, community involvement or participation
is the only means by which broad coverage goals can
be achicved in an immunization program.

Broad coverage immunizations arc (and can be)
integrated into primary health care even when vil-
lage level health workers are not themselves giving
immunizations. This is true because the village
level worker can have a crucial role in ensuriug
immunization coverage. That role is in the area
of community involvement or active community
participation,
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The remainder of this chapter will outline advan-
tages and difficulties in organizing community par-
ticipation. Community participation is central to
program success because the community has many
of the resources needed to make broad coverage im-
munizations (or any health program) successfui. These
are:
® time,
® cnergy,
® relationships,
® motivation,
® interest of people who live in the community who

desire better health for their children, and

® knowledge of the target population, i.e., pregnant
women and infants under 1 year.

One of the advantages of working through an es-
tablished primary health care system is that village
level workers may alrcady be in close touch with the
community and may be in the best position to ap-
proach community leaders. If the village level worker
has nutrition or McH responsibilitics, she may al-
ready know infants in need of protection. With min-
imal training, the worker can educate the public about
the benefits and side effects of immunizations.

MEANING OF COMMUNITY PARTICIPATION

Community participation has two different mean-
ings in immunization programs, and it is important
to differentiate them.

® In the first sense, participation means active in-
volvement in program design, implementation or
evaluation by people benefiting from a program.

® In the second sense, participation means accep-
tance of a service, that is the degree to which parents
bring their children for immunizations when they
are made available.

Participation in the ““acceptance’” sense means
medical compliance or acceptance, while “active in-
volvement” participation involves self-help and the
mobilization or village level resources. The two are
not alternative approaches, but rather two different
program elements, cither or both of which may exist
in a particular setting. The first meaning of partic-
ipation, called here active community participation,
is the primary focus of this section.

1. Active Community Participation

The benefits of active community participation are
many.

® Studies show that communication from respected
local leaders, neighbors or family members is better
understood and more influential than posters or radio
messages delivered by outsiders.

® In societies where men control the movement of



women outside the home, the men’s approval and
even enthusiasm are essential.

e Community people are much more likely than
outsiders to know the most convenient times and
locations for clinic sessions.

e Community people can provide an early warning
* system when rumors develop that threaten the pro-
gram.

® Volunteers can help to manage clinic sessions,
remind parents of upcoming immunization dates,
and follow up on those who miss a date. It low parti-

cipation rates continue, theycan helpto find out why.

These contributions enable a health service to reach
the maximum of its target population. In many com-
munities there is a reservoir of interest in new ideas,
and people may have high expectations regarding
program benefits. Later, problems appear when ex-
pectations are disappointed or rumors develop and
spread before they can be stopped. Many programs
wait until this point to involve the community, but
public disillusionment may make it difficult to re-
cover lost ground.

Active community participation is not easy to
achieve in practice. Health program planners usually
do not allocate sufficient time, personnel or re-
sources to enlist the cooperation of village level
workers, receive input from community leaders or
organize community groups.

Health personnel, frequently in short supply in
rural areas, are not essential in the process of building
community participation. Other village level work-
ers can approach teachers, community leaders, and
others who have important roles to play. Programs
may find it useful (and educational) to have the com-
munity do its own survey of immunization coverage;
school children can be taught about immunizations
and then given a small number of families to contact
regarding missed shots.

An example of the important supportive role of
villagers in an immunization program is provided by
the Danfa project in Ghana [12]. Village volunteers
were recruited and given brief training. They re-
turned to their villages to tell people of the coming
program, the diseases to be prevented, the age groups
to be vaccinated, the benefits to the child, and the
expected side effects. The volunteers periodically
reminded villagers of coming dates, aided in select-
ing vaccination sites and, on immunization days,
helped organize lines of flow and tallied the num-
ber vaccinated.

Building active community participation is a long-
term and slow process. Results cannot be expected
immediately. As Rifkin states [18]:

The process must be seen in terms of long-term goals rather
than short-term achicvements. It is often necessary to sac-
rifice what might seem a radical improvement in health
status for a period of education in which people unfamiliar
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with medical terminology and technology may learn to
put these ideas into their own context. All too often, cam-
paigns for vaccinations. for instance, get high results when
first introduced. However, if second or third injections are
needed, the number of people who reappear is very much
reduced. If the process moves too quickly and does not
become part of the new conceptualization of village people,
then it is questionable whether improvement in hcalth
status, let alonc community participation, has rcally
materialized.

2, Acceptance of Service

Whether or not active community participation is
achieved, parents and child caretakers must have two
types of information in order to accept services:

® General information regarding immunizable dis-
eases,the benefits and possible side effects of inoc-
ulations, and the need for repeat doses; and

® Specific dates, times and locations and clear di-
rections on who should come for each immuniza-
tion session.

Parents and others who bring children to be im-
munized should know the following:

e which diseases the immunizations protect against,

that immunizations will not protect against all

diseases;

e which age groups are to be immunized and why
other age groups are excluded;

e the need for repeat doses;

® that immunizations are safe and that side effects,
such as fever,are signs that the vaccines are work-
ing to build their child’s protection; and

® that vaccines do little or no good once a child has
contracted the disease.

These are often complicated messages to put across.
Personal communication by health workers, com-
munity leaders, and parents of previously immu-
nized children is likely to be the most effective means
for conveying them.

Local media are better suited thar: mass media for
publicizing specific immunization sessions. Where
women are the major child caretakers, messages need
to reach them as well as the men. If women do not
read, for example, posters should be supplemented
with other forms of communication. Posting an-
nouncements in public places is a good method un-
less women spend the majority of time at home. It
may be necessary to study communications patterns
among women as these may be very different than
among men. A loud speaker on a truck was useful
in an urban Cameroon immunization program. Some
programs have made school children responsible for
bringing in a sibling to be immunized.

Cultural Beliefs

Cultural beliefs regarding health, illness and medi-
cine can hinder acceptance of an immunization pro-



gram. For example, the disease in question may not
be perceived as an important discase or it may be
thought to be inevitable. But cultural beliefs can also
be used to increase participation in a program—for
example, the favorable attitude toward injections in
many countrics. In taking advantage of the latter
belief, care should be taken not to exaggerate the
benefits of immunizations.

Language

Immunization planners must recognize that lan-
guage, especially medical language, can obscure, in-
timidate and confusc as readily as it can clarify or
enlighten. Local words must be sought for the names
of discases addressed in the immunization program,
recognizing that there may be no direct translati
for some discascs. For example, the lameness attrib-
uted to polio may not be distinguished in the local
language from lameness in general. The childhood
form of tuberculosis may not be perecived as the
same discase as the adult form of tuberculosis. The
initials BcG are universally meaningless in transla-
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tion and is more aptly named tuberculosis vaccine.

Courtesy

While information and communication arc essential,
the public will only accept services if they are con-
venient and scem effective. There is a common mis-
conception that most non-acceptors of scrvices are
ignorant or fatalistic; in fact, many have experienced
the services or clinic and found them unpleasant or
degrading,.

The motivation for preventive health care is often
too weak to persuade most parents to wait for hours
in the sun, be treated with disrespect by the clinic
staff, or return another day because of misunder-
standing or miscommunication. Welcoming parents
to immunization sessions, allowing time for ques-
tions and explanations, and avoiding long waits in
line arc all stressed by program planners to avoid a
“cattle chute” operation. Unannounced or last min-
ute changes in the time and place of a scheduled
immunization session will increase the population’s
distrust and undermine future participation.




CHAPTER V

Program Management

Chapter IV showed that it is desirable for immuni-
zation programs to be integrated with other health
services as fully as possible but several prerequisites
of an effective immunization program—especially
maintaining the cold chain and vaccine quality con-
trol—are not easily added to other services unless
additional personnel are specifically assigned to those
tasks. Integration of health services cannot be ad-
dressed without specifying at what level in the health
service structure integration occurs and with what
personnel [19].

INTEGRATION AND PROGRAM MANAGEMENT

Managing national immunization programs includes
a number of activities:

® planning and allocating of resources,

® managing the cold chain,

o disease surveillance,

® training and supervising personnel, and
® managing information.

Integrated horizontal programming usually means
that activities are managed by different individuals
or different units within the Ministry of Health. The
person in charge of information management, for
example, will usually have this responsibility for all
of the ministry’s programs and may not give im-
munization delivery particular attention. Horizontal
organization requires great effort to coordinate min-
isterial units at the national level, but it greatly re-
duces the problem of coordination in the field.

Under vertical programming, all of these functions
may be combined into a single unit with its own
budget, personnel recruitment system and logistical
services. Vertical programming allows unified na-
tional management, but it usually means that im-
munization field work proceeds separately from other
health care delivery. There is something to be said
for both approaches.

Advantages and Disadvantages of Vertical Programming

Smallpox eradication was a vertically organized pro-
gram, which helped its success. O’Connor, et al.,
cited in Chapter IV, believe that vertical programs
have more impact than integrated ones because they
can be organized along a quasi-military model with
distinct lines of authority and responsibility at each
level. Vehicles, supplies and equipment can be de-
ployed with fewer clearance procedures from central

headquarters. Tasks can be routinized and objectives-
clearly stated, making it easier for both employees
and supervisors to evaluate performance. Smallpox
eradication demonstrated the value of good manage-
ment, and the World Iiealth Organization firmly
believes that these techniques can be adapted to other
aspects of primary health care delivery as well.
The Global Advisory Group of The Expanded Pro-
gram on Immunization recommends that partici-
pating countries name a single individual to super-
vise and coordinate all aspects of immunization

. delivery. In integrated programs, this person acts as
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a coordinator since some of those involved will not
be under his or her direct authority. Some countries
have established intra-ministerial planning groups to
facilitate cooperation. The program manager may or
may not be given a separate budget. Specialists rec-
ommend such a budget for vaccines and equipment
and whatever other program elements are under the
manager’s own control.

Where within the ministry structure should the
immunization program manager be located? Loca-
tion within an MCH or other health services unit
generally means that immunizations will be inte-
grated with primary health care. Placement in an
epidemiology unit gives greater emphasis to evalu-
ation and to immediate follow-up of epidemics, but
it may complicate integrated service delivery. Some
ministries create separate immunization units {or
relabel old smallpox units), but this is less appro-
priate for integrated programs. The choice of some-
one to head the immunization program is a critical
one; both the individual’s personal qualities and his
or her position within the bureaucratic structure
should be cons:dered.

Should the program manager be full time, or should
he or she have other ministry functions? Large coun-
tries, generally, have full-time managers, while small
ones do not. Many ministries of health in the de-
veloping world with fewer than two dozen central
professional staff, may not be able to focus on single
programs. Although full-time vertical management
probably gives the program greater attention, it sim-
ply may not be feasible.

Should the immunization program have distinct
personnel at the regional level? If the program is large
enough, regional operations officers are usually ap-
pointed to overcee maintenance of the cold chain,
vaccine distribution and program evaluation, and to
supervise personnel. Each province in Pakistan, for



_ example, has its own program manager. Smaller and/
or fully integrated programs may not be able to afford
a separate immunization coordinator at the regional
level but they do need to ensure that whoever handles
vaccines and collects data understands the special
requirements of this program.

PERSONNEL SELECTION ANL TRAINING

Personnel requirements for broad coverage immu-
nization activities include:

® direct service providers—people who work di-
rectly with mothers and children. [such as auxiliary
nurses, community health workers, vaccinators,
community organizer, medical personnel and others]
® Jogistics personnel—inventory managers, drivers
and other staff who are responsible for operating the
cold chain and reliably delivering potent vaccines
and other supplies to the field;

® administrators and supervisors—people who plan
and manage immunization in particular or primary
health care programs in general;

® researchers—statisticians, survey specialists, and
laboratory technicians who collect and analyze sur-
veillance, coverage, serological and vaccine potency
data; and

® trainers of personnel.

An inventory or personnel is a very useful tool in
planning broad coverage immunizations. Key ques-
tions which program planners should ask include:

e What personnel resources are currently, available
in my country?

® What is their degree of training with respect to
immunization?

® Where are they located?

What is the turnover rate?

® Can the present health staff cover the vaccination
needs of the community?

® What is the average number of persons to be vac-
cinated by each of the available health staff?

@ Isthe health staff motivated to do immunizations?

e What percent of the population is served by cur-
rently existing health personnel?

Training

" Personnel at all levels used in broad coverage im-
munization activities whether they will be hired spe-
cifically for immunizations or with other duties will
need specialized training. wHO places such emphasis
on program management that its training courses and
manuals may be considered as models for many pri-
mary health care systems. Persons with operational

responsibility can obtain course modules and man-
uals from the World Health Organization and can

attend PAHO/WHO-developed management courses.
Subjects covered include:

epidemiology of immunizable diseases,
vaccines,

programming,

public participation,

conducting vaccination sessions,
allocating resources,

conducting disease surveillance,
supervision of performance,

providing training,

evaluation of vaccination coverage, and
managing the cold chain.

Several countries are developing their own training

" programs based on the above models, while others

are giving this type of training to all health care
workers,

Job descriptions and objectives

One of the potential strengths of immunization de-
livery is that its objectives can be clearly stated and
its procedures routinized. Field workers can know
what is expected of them, and supervisors can judge
how they are performing. Job descriptions should be
developed that reflect

e what workers are actually doing,
® what they are capable of doing, and
® what they are willing to do.

What workers are actually doing is important be-
cause many have more tasks than they can handle.
If new tasks are added, the job description should
balance conflicting demands. Particular worker needs
may have to be compromised to maximize coverage.
Mutually accepted objectives may motivate behavior
better than ones set by management alone. Although
such a process may be difficult to carry out in prac-
tice, particularly in an integrated program, the work-
ers themselves and technical staff from other pro-
grams (MCH, curative services, etc.) should be involved
as much as possible.

Who does immunization?

Vaccinators may either be categorical workers, who
dolittle besides immunizations, or they may be poly-
valent, with broad curative, preventive and educative

" responsibilities. Workers who spend most of their

time on a single function are likely to get very good
at it, while broad purpose workers frequently have
more responsibilities than they can effectively han-
dle. There is a threshold: workers who do too few

-—immunizations are not worth training and support-

ing, while those who specialize in immunizations
have to work either in a city or in a mobile unit if
their skills are to be fully utilized. Most programs



opt for the middle ground: train polyvalent workers
to do immunizations but exclude village level staff
and others at the periphery.

The functions of vaccinators usually 1nclude the
following:
® determination of who should be 1mmumzed
® recognition of contraindications;
® maintenance of appropriate sterilization and im-
munization technique;
maintenance of vaccines at proper temperatures,
including the return or discard of vaccme;
record-keeping; and

communication with the community to explam
the program and possible side effects.

SUPERVISION

Supervisory contacts provide a good opportunity to
evaluate how well immunizations and other activ-
ities are actually being carried out. The supervisor
has an opportunity to dispel the feeling shared by
many personnel working in remote health facilities
that they are isolated, cut off from and not an im-
portant part of, the whole primary health care
structure.
These supervisory visits also provide the oppor-
tunity to work with the health staff, to motivate
them, to resolve any questions or problems they may
have and make needed improvements. Training or
continuing education can take place in the form of
introducing new concepts or methods of application.
Supervisory visits are therefore crucial in improving
the quality of health care services and should be
scheduled as a routine part of immunizations in par-
ticular and primary health care in general. The su-
pervisor can also transport needed supplies and vac-
cine to the health care facility.
In view of fuel shortages and the scarcity of travel
allowances, primary health programs have had to use
every available opportunity to maintain communi-
cation between field workers and supervisors. Some
adaptations include:
® schedule conversations when ficld workers come
to health centers for their pay or for supplies;
® hold routine meetings where all field staff gather
at a central location;

® have drivers or other delivery personnel check re-
frigerator maintenance or inventory control when-
ever they visit a health post;

® establish radio contact between the center and the
periphery;

® ask supervisors to ride on other government ve-
hicles going to the field; and

® have supervisors use scooters or public transport,

Primary health care programs badly need addi-
tional funds fc: local transportation, and program
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administrators need to expedite travel reimburse-

- ments. Very few supervisors are willing to pay these

expenses from their own pockets, yet a number of
national programs are in effect forcing them to do
sO.

The best trained subordinate is one who knows
what he can and cannot do and queries his supervisor
when there is a problem; the best type of supervisor
is one who openly encourages such communication
and gives all possible moral and technical support to
his or her workers.

MANUALS AND STANDING ORDERS

Manuals can answer not only questions on sho is
to do what, where and how, but they can also en-
courage workers to solve individual problems using
solutions relevant to local conditions. Very often,
the local worker is best suited to solve a problem
because he or she is most familiar with local re-
sources and politics. However, directives, manuals
and orders often come down from above in absolute
form. People at the central level may feel they have
studied the problem, have more expertise and train-
ing than the local health worker, hence can give ideal
solutions for most conceivable problems. Solutions,
however, tend to be different when viewed from the
national capital, with its excellent transportation and
communications, than from a remote health center.

One of the reasons for the success of the smallpox
cradication program was decentralization of the de-
cision-making process. Workers at district and re-
gional levels were freed from central level directives |
and allowed to innovate. Local areas cannot be left
completely on their own, however. Directives from
the center must continue to be based on the best
internationally accepted information on such essen-
tial technical questions as:

® dosages,

e number of doses of vaccine to administer,
® intervals between doses, and

® storage temperatures.

The challenge is how to stimulate problem-solving
abilities at the local level, yet still maintain enough
conformity for high quality performance and proper
supervision and evaluation. Once goals are laid out,
the local worker may be the most knowledgeable on
how to carry them out.

1, Inappropriate Use of Manuals

Manuals cannot anticipate the rich complexity of
conditions found at the local level. Local workers
should be encouraged to solve problems with facil-
ities on hand. At one health center a health super-
visor visited a district vaccine storeroom and found
that the vaccine was not being kept in the refrigerator
as it should have been. After embarrassed explana-



tions and listening to rcgulations, the vaccinators
took the official a few hundred meters away to a
refrigerated vegetable warchouse. Here the bulk of
the vaccine was found, stored at the proper temper-
ature, packed in a corner of a room filled with po-
tatoes. The warchouse had a 24-hour guard cnabling
constant access to the vaccine as well as an emer-
gency backup system in case of power failure. In
some arcas the only refrigeration available may be
in a bar or warchousc rather than a health center.

Anotherdrawback of manuals is that they are often
written to accompany training courses rather than
be self-administered. If training is not available, a
basic checklist prepared locally may be more appro-
priatc on:

® when to give immunizations,
e when not to give them,
sterilization techniques,
inventory control,

routine maintenance for cold chain equipment,
and

e record-keeping.

Manuals often do not show workers how to adapt
ideal standards to ficld conditions. Many workers
must decide on a day-to-day basis whether to im-
munize as many children as possible or, instead, to
follow standing orders regarding sterilization of his/
her equipment and contraindications. This is an im-
portant decision: the risks of non-immunization may
be greater than the risks of immunization under sub-
optimal conditions. The best people to decide are
medical professionals, not field workers, but profes-
sional guidelines will not be followed if they do not
take field conditions into account.

Virtually every medical textbook and immuniza-

tion manual insists that ncedles and syringes be thor-
oughly sterilized for twenty minutes between cach
injection. This is rarcly done in the ficld, partly be-
causc personnel may not fully understand the need,
but more importantly, because they usually do not
have sufficient needles to afford a sterile one for cach
injection. Programs should make every effort to sup-
ply this material, and in the meantime make every
cffort to make sterilization more accessible. For ex-
ample, by using appropriate technology such as pres-
sure cookers or simple teapots instead of autoclaves.
Above all, greater cfforts are needed to see that im-
munization programs have necessary needles and
syringes.

2. Contraindications

Program managers need to consider both the risks
and the benefits of vaccinating during sick visits, and
they may nced to revise their standing orders ac-
cordingly. Immunizations should not be given when
a child is severely debilitated, but disercetion is needed
if conditions are less serious. While immunization
during a mild fever or diarrhea may be somewhat
risky, non-immunization may ultimately expose the
child to greater danger or even death. If the parent
is turned away, he or she mey become discouraged
and not return.

Malnutrition can interfere with the production of
antibodies thus reducing the protection afforded by
immunizations in malnourished populations {20]. On
the other hand, it is precisely the malnourished who
arc in need of protection from discases such as mea-
sles [21]. There is consensus that in most cases,
malnutrition should not be considered a contra-
indication for immunizations and that the immune
response is not affected by mild to moderate
malnutrition.

Mothers in Zambia show their orange clinic cards which include a record of immunizations received by their
children. The cards are examples of patient retained records. photo: World Health Orgamizanon
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CHAPTER VI

Management information and evaluation

Program managers need to decide what kind of in-
formation they want and how much investment in-
formation gathering is worth to them. They should
think initially in terms of purpose—what knowledge
is essential in order to plan, manage and evaluate the
program. Most programs have found that they need
to know some or all of the following:

Disease Surveillance

how common immunizable diseases are in their
country, before, during and after an immunization
effort;

Immunization Coverage ‘
the proportion of children that have been immunized
in various parts of the country;

Vaccine Quality Control
the quantity of vaccines available and on order and
whether the vaccines being used meet quality stan-
dards and are still notent;

Equipment Inventory/Cost Data
what equipment is available, and what repairs and
routine maintenance are needed; and

Personnel Information
what personnel are working in the immunization
program and how well they are performing.

Both quantitative and qualitative information may
be useful for thesc purposes. Programs should adopt
the systems that are most appropriate and affordable
for their individual circumstances.

DISEASE SURVEILLANCE

Before the start of the program, managers need to
know what diseases are a problem in their country,
which age and socioeconomic groups the diseases
affect, and what is the geographic distribution of the
diseases in order to choose priorities. After the pro-
gram has begun, surveillance can determine whether
the program is having the expected impact. In par-
ticular, it is important to know whether children
contracting a vaccine-preventable disease have al-
ready been immunized, which may indicate failures
in the cold chain. Good disease surveillance data also
help justify program expenditures, since budget mak-
ers often want “"hard” facts to support programs.
An important lesson of the smallpox eradication
campaign was the value of good surveillance. For
example, in one Asian country, an expensive and
cumbersome program to vaccinate women isolated
by purdah was dropped when it was learned that
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smallpox cases among these women were all but
unknown. Continuing surveillance in the smallpox
program was extremely effective in identifying out-
breaks of disease and controlling rapid spread,
even in areas in which vaccination coverage had
been poor [22].

The three elements of a surveillance system are:

® disease recognition;

® disease reporting, statistical aggregation and anal-
ysis; and

o feedback and utilization of results.

If one of these is missing, the other two may be
ineffective,

1. Disease Recognition

Three of the six diseases discussed in this paper
(measles, whooping cough, and tetanus) show dis-
tinctive symptoms, but polio and the diverse forms
of infant tuberculosis are often difficult to recognize.
Health workers at all levels should be trained to
recognize diseases covered by the immunization pro-
gram, whether or not they give immunizations. A
book of vivid color photographs with space left
under each for printing of text in the local language
is available from wHo. Line drawings to reflect local
disease patterns can be used to supplement wHo
photographs.

2, Disease Reporting and Statistical Aggregations

When the disease is recognized, it needs to be re-
ported and this should be as systematic as possible.
Instituting overly complex procedures or trying to
cover the whole country, while impressive in annual
reports, may provide faulty data. A simpler, less am-
bitious system may provide better information than
a more complicated one.

In spite of the difficulties, a number of developing
countries, particularly in Latin America, have im-
plemented full-scale information systems with rel-
atively complete and detailed reporting. Country level
systems should eventually collect information on:

® number of cases,

e number of deaths,

® the characteristics of persons affected {particularly
age)/ -

® location and date of outbreaks, and

® immunization status by vaccine, dose and age group.



Sentinel Stations

Some countries use “sentinels,” a small number of
reporting stations where good data are collected for
a limited area. If sentinels are used, they should be
as representative as possible. Often this is not the
case because a facility good at data coflection is prob-
ably good at immunization delivery as well. For ep-
idemic detection, sentinel reports should be supple-
mented because otherwise only outbreaks near the
facilities are likely to be discovered. “Sentinels’’ rep-
resent a good starting point for countries without a
full disease surveillance system.

Sample Surveys

Sample surveys can supplement sentinel stations,
but sample surveys have a weakness in that parents
may not recall if or when their child had a particular
disease, or may not be able to recognize it when it
occurs. Surveys of paralytic polio are relatively easy
because the resulting lameness is fairly obvious. The
incidence of neonatal tetanus may also be meas-
urable because the disease symptoms are easily
recognized.

3. Feedback and Utilization of Results

Mini computers are relatively cheap and can be pro-
grammed to produce tables periodically as surveil-
lance data are received. Some countries may wish to
use such computers as the timely analysis and pre-
sentation of surveillance data are key to making use
of the information. Publishing surveillance data in
amonthly newsletter is a good way of keeping people
informed about the extent to which program objec-
tives are being achieved. A newsletter helps identify
problem areas and provides rewarding feedback to
field staff. Besides program personnel, politicians,
local leaders and others who can influence the pro-
gram should receive copies.

IMMUNIZATION COVERAGE

Knowing the proportion of the target population which
has been effectively immunized is essential. There
are two measurement systems used, one based on
service statistics, the other on sample surveys. Cov-
erage estimates based on service records require data
on the number of immunizations and the size of the
target population.

1. Service Statistics

The simplest way to estimate the number of im-
munizations given by type, during a given time pe-
riod and within a specified area is to calculate the
amount of vaccine used and then subtract for wast-
age. A more accurate way is to keep simple tally
sheets for the number of shots given at each session.
A grid with immunizations listed on the vertical axis
and age groups (including pregnant women) on the
horizontal axis will suffice. A stroke is made in the
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appropriate box each time an immunization is given.
(See Figure I: Vaccination Reporting Form.) Results
from these forms should be compared to the quantity
of vaccines distributed and any unusual discrepan-
cies investigated.

Target Population

The second datum needed using service statistics to
estimate coverage is the number of children and preg-
nant women who should be immunized in the given
area and time period. This cannot be known exactly,
but an approximate birth rate and population size
are usually adequate. Coverage is estimated by di-
viding the number of shots given by the target
population.

2. Coverage Surveys

A check on service statistics is provided by coverage
surveys using statistical methods to obtain cluster
samples of the target population. Villages are selected
at random from a list of villages in the survey area.
Within villages, dwelling units are selected and all
children resident there who would have been in the
appropriate age group at the time when vaccinations
were given are seen to determine if they were in fact
immunized and if not, why not. Children of inap-
propriate ages who were vaccinated are also noted.
Vaccination cards, if retained by the family, can be
examined at this time. Detailed instructions on
how to carry out a survey to evaluate coverage using
cluster sampling are provided in Section 3, Book V
of the Field Manual of the Expanded Program on
Immunization |4].

RECORDS FOR IMMUNIZATION FOLLOW-UP

The kind of records which are kept and the follow-
up systems linked to them will influence the pro-
portion of children receiving all of their required
shots. Some programs, particularly mass campaigns
and those using mobile units may not keep any in-
dividual records at all. They may simply rely on par-
ents’ memory or the presence of a BCG scar to tell
who has already received shots.

Programs which use patient records may either
give them to the parent or keep them in a health
center. There are advantages and disadvantages to
each method. A few programs are able to maintain
duplicate records, one for the parent and one for the
health center.

Parent-Held Records

In Botswana as in many countries, each infant is
issued a road-to-health chart which parents are known
to keep for up to five years. The chart includes a
weight and age graph to show whether weight is
increasing appropriately with age, a schedule for rec-
ommended immunizations, and a record of actual
immunizations. The parent brings the record each
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time he or she visits the clinic, and clinic staff record
both the immunizations given and the dates for re-
turn, The staff can confirm that the child is up to
date each time he or she visits, and the parent can
use the card as a reminder for return dates. The sys-
tem works as long as the parent keeps the card and
returns as scheduled.

Health Center Records

The alternative system is to keep records in the health
center and, if possible, use them to identify children
who miss immunization dates for follow-up. One
program in Costa Rica, for example, maintains a tick-
ler file with each child’s record filed behind the date
on which he or she is due to return. If the parent
does not appear within a week or two of the date,
someone is sent out to visit the child’s home. In the
Northwest Frontier Province of Pakistan, clinics in-
clude staff members whose sole job is to contact
dropouts. In other countries, communities have pro-
vided volunteers for this purpose. These follow-up
techniques require a fairly sophisticated system in
which records are properly filed, follow-up workers
available, and parents sufficiently informed and mo-
tivated so that only a minority of cases need follow-
up. In urban areas, a lack of good addresses has, at
times, been an obstacle to immunization follow-up.

QUALITY CONTROL

Even if everyone is vaccinated, immunity will not
be achieved unless the vaccine causes an immuno-
logical response. This response can be verified by
serological testing—measuring the antibody levels
in the blood. Serological tests indicate the distri-
bution and duration of natural immunity and whether
or not there are other conditions in the population
that negate or suppress the effect of the vaccine.
Acute malaria is one such condition in some pop-
ulations. Serological tests can help planners select
the target population, the optimal ages for vaccina-
tion, and the strength and intervals of vaccine doses.

Serological research is expensive and requires good
laboratory facilities. Moreover, mothers and children
do not like having blood samples taken, which can
have a negative effect on their subsequent coopera-
tion with the immunization program. Therefore, ser-
ological testing should be used only when it is nec-
essary to establish the efficacy of the vaccine within
the target population. If surveillance data at any time
indicate that diseases are occurring in populations
that have been vaccinated with potent vaccines, ser-
ological research can be very useful.

COST DATA

Cost information needed in a program depends on
the structure of the health system. Programs which
are fully integrated into primary health care may still
have separate budget line items for supplies and
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equipment, training programs and certain types of
data collection. Any program element with a separate
budget line needs to account for expenditures, and
the accounting needs to correspond with evaluation
and planning cycles.

National governments need to pay just as much
attention to the cost of external assistance as they
do to items in their own budget. Most foreign assis-
tance is temporary and will eventually have to be
assumed by the recipient. Donor agencies are occa-
sionally remiss in analyzing and fully discussing the
recurrent cost implications of their projects, and es-
timates developed before the start of the project need
to be reviewed periodically to see whether they are
still accurate.

Special types of cost analysis may be appropriate
in certain programs. Cost efficiency analysis com-
pares costs with the number of immunizations de-
livered. Cost effectiveness analysis compares cost
with the number of deaths, disability and illness
prevented. Cost benefit analysis compares the cost
of alternative delivery techniques, say, fixed facilities
versus mobile units, to see whether one is substan-
tially more expensive relative to its benefit than the
other.

Cost benefit analysis can compare whether im-
munization or health education is the best means to
reduce neonatal tetanus. An analysis in Austria, for
example, showed that measles vaccination of all chil-
dren under one year of age was almost three times
as cost effective as treating and caring for sick chil-
dren [23]. Economists believe the ratio is cven higher
in most developing countries because of the greater
prevalence and higher rates of mortality from vac-
cine-preventable discases [24].

Cost effectiveness and cost benefit analyses re-
quire special accounting systems and refined cal-
culations to accurately measure program costs. Such
models can only be as useful as the data or infor-
mation system on which they are based. These effect-
iveness and cost benefit studics should not precede
basic improvements in information gathering.
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APPENDIX 1

research and resources on immunization delivery

RESEARCH

Research by the World Health Organization, national gov-
ernments and private drug companies is directed toward
discovering new vaccines and ways to modify existing vac-
cines to simplify logistics and personnel requirements. Work
on new vaccines for leprosy and malaria is promising. Work
is proceeding on further heat stabilization of current vac-
cines. Preliminary tests show that improved mecasles vac-
cines can remain potent when stored at 37°C for 30 days.
If enough progress is made with measles and other vac-
cines, it may be possible to eliminate the cold chain at the
most problematic level—the peripheral or village level.

Adverse reactions to vaccines are being studicd to reduce
these rare phenomena cven further. Interference of mal-
nutrition and/or parasitic infection with the immune re-
sponse to vaccines and possible risks associated with the
administration of vaccines to malnourished children are
also under investigation.

New methods of administering vaccines are being tested,
which include the administration of vaceines through acrosal
sprays and development of more practical low cost jet in-
jectors for local health worker use.

Means of improving equipment and making them more
relevant to developing country situations are under study.
The Center for Disease Control (cpc) of the Department
of Health and Human Services and the National Aeronau-
tics and Space Administration (NAsA) arc presently coop-
erating in ficld testing solar powered refrigeratorsin several
countries. Work is continuing on a kerosene acrosal burner
to replace the problematic wick burners now used in ker-
osene refrigerators.

Other innovations being tested include using time-tem-
perature indicators (enzyme-based chemicals that change
color when exposed to temperatures greater than a pre-
determincd level over a given time interval) in UNICEF vac-
cine shipments to monitor vaccine conditions during transit
to a country.

Equipment already being produced, but not yet widely
distributed at the field level includes liquid crystal ther-
mometers and ice lining refrigerators which keep vaccines
within acceptable temperatures with only cight hours of
electricity per day.

RESOURCES FOR TRAINING

“Training the trainers in cold chain operations.” WHO
Chronicle, Vol. 34: pp. 182-185, 1980.

Describes the objectives and content of the wHo Expanded Im-
munization Program Logistics and Cold Chain Workshop.
Logistics and cold chain. A workshop for EPI trainers. 127
pages. Languages: English, French and Portugese.

A guide for a 5% day workshop for middle-level managers of the
cold chain. The participants are expected to prepare cold chain
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training materials relevant to their own programs. The course
consists of a pre- and post-test, a cold chain game, case studies,
films, slide shows, small group and large group discussions.

“Looking after your vaccine.” A set of 20 color slides. Text
8 pages. Languages: English and French.

A slide set with an accompanying text to train ficld level workers
in proper vaccine handling. Subjccts presented are: the importance
of keeping vaccine cold, proper refrigerator loading, use of cold
boxes and vaccine carriers. Practical suggestions are given on pro-
cedures to conserve vaccines in an emergency.

“Looking after your cold chain equipment.” A sct of 20
color slides. Text: 10 pages. Languages: English and French.
The slide set illustrates the daily maintenance required to keep
cold chain cquipment running effectively. Practical suggestions
are made on how to get the best performance out of refrigerators
used for storing vaccines,

“The cold chain: or how vaecines should be handled.” A
30 minute color film. Languages: English and French.

This film describes the cold chain in Ghana from the airport to
a remote village. It illustrates the precautions that have to be

taken and the kinds of mistakes that can oceur. 16mm, optical
sound track. Available on loan or can be purchased for US $250
per copy.

“Immunize and Protect Your Child” A 5 minute color film,
non verbal animated cartoon.

This film was developed to motivate mothers in developing coun-
tries to bring their infants to the local health center for a series
of vaccinations, without the use of words, cither spoken or writ-
ten, hoping that the film can be used without regard to linguistic
or cultural boundaries. Available from INF/FTV, World Health
Organization, Avenue Appia, 1211 Geneva 27, Switzerland, and
from Spears Associates, P.O. Box 1207, Arlington, Virginia 22210,
US.A.

RESOURCES FOR COLD CHAIN EQUIPMENT

“Improving the Cold Chain IV: Progress Report, January/
December 1979,” wHo Document epi/ccis /80.4, Geneva,
1980.

This 1980 report is the fourth in a serics of annual evaluation
reports by the Expanded Immunization Program unit of wHo on
progress in the cold chain during the preceding year. The reports
started in 1977. Progress during 1979 include: developing inter-
national guidelines for vaccine packaging and shipping proce-
dures; cold chain cquipment care and repair courses; development
of other cold chain training materials; research into central, re-
gional and local vaccine storage and transport; and development
of an information system. The anncx includes an annotated cold
chain bibliography.

Product Information Sheets. 60 pages.
Reference: supDIR 55, AMT 2.
Languages: English, French and Spanish.

These sheets arc an cssential reference for people purchasing
cquipment for the cold chain. Performance analysis and purchas-
ing descriptions are given for 6 types of cold rooms, 2 types of
refrigerated vehicles, 14 types of refrigerators and freezers, 21 types
of cold boxes, 4 types of cold packs, 11 types of thermometers.
Also distributed by UNICEF.



Guidelines for establishing national dnd regional vaccines
stores.

July 1980. 33 pages.

Reference: epr/ccis/80.15.

Languages: English. French available end 1980.

A review of problems and solutions in establishing bulk vaccine
stores. Subjects covered include: how much space is needed, what
equipment is required, how to purchase and install a cold room
and how to improve an existing cold room.

Summary of vaccine refrigerator testing. Consumer’s As-
sociation:

United Kingdom. 8 pages.

Reference: eprccls/79.5.

Languages: English and French.

Test results are given for nine domestic gas, kerosene and electric
refrigerators performing in outside temperatures of 32°C and 43°C,
and fluctuating temperatures of 15°C to 43°C. Recommendations
are given on the best of these refrigerators if they are to be used
for storing vaccines.

Summary report on jet injector testing in the laboratory
and field.

May 1980. 10 pages.

Reference: epiccis/80.14.

Languages: English and French.

Four models of jet injector were subjected to 120,000 shots in a
laboratory and 240,000 shots in Ghana. They were monitored for
variations in dosage, jet velocity, frequency of breakdown and
spare parts consumption. Two of the guns failed before 10,000
shots had been completed; the remaining two failed before 30,000
shots.

Summary of test report on three brands of reusable sy-
ringes.

2 pages.

Reference: eprsccis/80.6.

Languages: English and French.

This paper describes the performance of 12 types of plastic syringes
after 25, 50, 100 and 200 sterilizations. At each step a judgment
is made on the capacity of the syringe, leakage, transparency and
legibility of the scale. Recommendations are made for buyers.

“*This refrigerator protects lives.”

Reference: wHO 79188,

Languages: English, French, Spanish and Arabic.

A poster intended for the door of a vaccine refrigerator. It gives

instructions on how to load the refrigerator to get the best per-
formance. Free in small quantities, US $2.50 per 1,000 in bulk.

A Guide to Estimating Capacity of Equipment for Storing
and Transporting EPI Vaccine,” wHo Document Epr/ccls/
80.10, Geneva, 1980.

This is a method for obtaining an approximate estimate of the
capacity of equipment required to store and transport vaccines
based on a number of assumptions. However, if a more accurate
estimate is required before purchasing cquipment, it is strongly
recommended that the assumptions used in this calculation be
checked.
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How to Look after a Refrigerator.

1980, 58 pages, English

Appropriate Health Resources and Technologies Action
Group (address below)

This book uses simple text and many clear illustrations to give
step-by-step instructions for the care and maintenance of kero-
sene, gas and clectric refrigerators. It also describes how to store
vaccines safely in the refrigerator, cold boxes and vaccine carriers.
Cost is $11 air mail or $7.40 surface mail.

ADDRESSES FOR FURTHER INFORMATION

For manuals, training materials, technical ad-
vice on immunization delivery and information
concerning research on vaccines and the cold
chain

Expanded Program on Immunization

World Health Organization

1211 Geneva 27

Switzerland

Progress of The Expanded Program in Latin
America. Information on Vaccine Revolving Fund
Expanded Program on Immunization
DPC/DCD

Pan American Health Organization

525 23rd Street, N.W,

Washington, D.C. 20037

Appropriate Technology in Cold Chain Equip-
ment

Appropriate Health Resources & Technologies
Action Group Ltd.

85 Marylebone High St.

London WIM 3DE

United Kingdom

Solar powered refrigerator

National Aeronautics and Space Administration
Lewis Research Center

Cleveland, Ohio 44135

or

International Immunization Division, B.S.E.
Center for Disease Control

Atlanta, GA 30333

Liquid Crystal Thermometers
American Thermometer Co.
P.O. Box 1509

Dayton, Ohio 45401

Chemical Coolant Refrigerators
The Zeopower Co.
75 Middlesex Ave.
Natick, MA 01760

Sclf-contained temperature recorder
The Johns Hopkins University
Applied Physics Laboratory

Johns Hopkins Road

Laurel, MD 20810

Purpose:

Address:

Purpose:
Address:

Purpose:
Address:

Purpose:
Address:

Purpose:
Address:

Purpose:.
Address:

Purpose:
Address:


http:EPI/CCIS/80.14
http:EP/ccIs/80.15

APPENDIX II

brief annotated bibliography on immunizations in

developing countries

AGLE, AN, and others: “Immunization Programs.”” Com-
municable Disease Control Planning in International Health
Planning Methods Series, Vol. 1, pp. 34-50. Office of In-
ternational Health, Department of Health and Human Ser-
vices, 1978.

An important review article on the implementation of broad cov-
erage immunization programs by immunization experts at The
Center for Disease Control, U.S. Department of Health and Hu-
man Services, Atlanta. Oriented to immunization activities in
developing countries.

““Measles in the Tropics.” British Medical Journal Decem-
ber 1976, No. 6048, pp. 1339-1340.

Measles pattems in the tropics contrasts with temperate indus-
trialized countries as follows: statistics in morbidity and mortality
are less certain; certain cultures forbid treatment; age of occur-
rence is lower; mortality from measles is high from hospital sam-
flfes; and most deaths from measles occur in the second year of
ife.

“Poliomyelitis Vaccines.” British Medical Journal Sep-
tember 1978, Vol. 2, pp. 845-846.

An article on the Salk vs. Sabin vaccine debate. Developing coun-
tries use oral polio vaccine for economy and simplicity. Should
attempt as near as possible to reach 100 percent immunization
rate. Inactivated vaccine can be used in the tropics with proper
handling where live vaccine has failed to “take.” LDC use of oral
vaccine supported by wHo . However, usc of Salk is good if LDC’s
can afford associated costs.

Field Manual of the Expanded Program of Immunization,
World Health Organization, Geneva, Switzerland, 1977, 1
vol. various paging. )

Looseleaf notebook format contains five sections on (1) program
design, (2) program management, {3) vaccine handling, {4) health
education for immunizations, and (5) program evaluation. Re-
mains the basic guide for implementation of broad coverage
immunizations.

“The Cold-Chain for Vaccine Conservation: Recent Im-
provements.” WHQ Chronicle 1979, Vol. 33, pp. 383-386.

An informative 1979 up-date on the latest developments in cold
chain technology. Findings include that in areas with poor electric
supplies, commercial chest freezers are better than domestic front-
opening refrigerators. Tests show front-opening kerosene refrig-
erators can’t maintain vaccine temperature when ambient tem-
perature is above 43°C. Portable refrigeration equipment cnables
transport of frozen ice packs and vaccine or the conversion of cold
boxes to static or mobile refrigerators. Cold boxes and carriers are
manufactured by the following countries for use in their cold
chains: Ghana, India, Pakistan, Indonesia, Philippines, Sencgal,
Thailand.

“Expanded Programme on Immunization, Study of Fea-
sibility, Coverage, and Cost of Maintenance Immunization
for Children by District Mobile Teams in Kenya.” Weekly
Epidemiological Review 1977, Vol. 52, no. 24, pp. 197-199.
A study was designed to improve the routine immunization cov-
erage of children by a system of half-ycarly rounds by mobile
teams, and to test the operational feasibility of the system with

respect to cost and coverage in three zones of different population
density. The strategy of operation was based on 1} use of BcG and
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smallpox vaccination scars as markers, 2} acquisition of a knowl-
edge of the structure of the community concerned in order to
improve community participation, 3) use of schoolchildren to
disseminate information. The results of this study appears in
Chapter Il of this paper under the heading, “The Costs of
Immunizations.”

"Saving Lives by Immunization.” WHO Chronicle 1979,
Vol. 33, pp. 128-130.

This is a summary article on the Expanded Immunization Pro-
gram, including details on implementation, financial resources
required, and program medium-term objectives. Medium term
objectives include 1) formulation of regional and country level
immunization plans, which should have quantifiable objectives,
and 2) financial resources—cost to fully immunize a child against
6 diseases, including development costs is 3 U.S. dollars. Funds
from national and external sources are nceded, etc.

BANKES, D.D.: “Manuf.cture and use of Vaccines in De-
veloping Countries.” Journal of Medical Sciences February
1979, Vol. 33, No. 2, pp. 47-49.

Outlines problems associated with local production of vaccines,
a long-term objective for most LDCs. India is self-sufficient in
production of smallpox, cholera, rabies, typhoid-paratyphoid, and
BCG vaccines, but does not produce enough DPT and poliovirus
vaccine. Problems include not meeting wHO standards, loss of
potency. Suggested use of intradermal jet to reduce amount of
vaccine needed per child. Recommends setting up fully equipped
regional control lab in ecach of wHO regions to examinc samples
to assure potency, purity and safety.

BELCHER, D.W., Nicholas, D.D., Ofosu Amaah, S. et al:
“A Mass Immunization Campaign in Rural Ghana: Factors
Affecting Participation.” Public Health Reports Mar.-Apr.
1978, Vol. 93(2), pp. 170-176.

Evaluation of mother’s reasons for attending or not attending
vaccination sessions, as part of Danfa study. Emphasizes impor-
tance of well publicized immunization sessions. Factors affecting
participation in a mass immunization program are: 1} family pref-
erence of clinics because they are scen as more effective, and 2}
measles and whooping cough are easily recognized diseases thus
the public is aware of the danger. Unfavorable factors to partic-
ipation arc: 1) distance from vaccination collection point, 2} work
loss, 3) side effects of vaccination, and 4) lack of clarity as to which
childhood diseases are being covered; age group to be immunized;
and number of hours the immunization team would be in the
village, or at the collection point.

BELCHER, D.W., and others: “Comparison of Methods for
Estimating the Frequency of Paralytic Poliomyelitis in
Developing Countries.”” Bulletin of the World Health Or-
ganization 1979, Vol. 57, No. 2, pp. 301-307.

Standard reporting systems have proved to be unreliable in esti-
mating the frequency of paralytic poliomyelitis in many devel-
oping countries. The cffectiveness of threc survey methods for
estimating the prevalence of lameness attributable to poliomye-
litis were compared in the Danfa Health Project district of rural
Ghana. Lameness was studicd because it is casily identified by
inexpensive survey techniques. The observed prevaler:o~ of lame-
ness attributable to poliomyelitis was 7 per 1000 school-aged chil-
dren, and the annual incidence is estimated to be at least 28 per
100,000 population.



BERGGREN, W.L.: Changing Incidence of Fatal Tetanus
of the Newborn.” American Journal of Tropical Medicine
and Hygiene May 1971, 20(3), pp. 492-494,

There are two approaches to neonatal tetanus fatality reduction:
Immunization of pregnant women and distribution of sterile de-
livery kits. In a population of 1,629 women between the ages of
15 and 60 years, tetanus of the newborn was determined retro-
spectively to have caused the death of 1,143 of their 7,248 live-
bom children. Declines in frequency could be directly related to
preventive programs. A program that immunized all women with
tetanus toxoid, whether or not they were pregnant, provided the
means of reducing tetanus of the newbom as a public health
problem.

BERGGREN, W.L.: “Control del Tetanos Neonatal en el
Medio Rural de Haiti Mediante la Utilizacion de Auxiliares
de Medicina.” Boletin Oficina Sanitaria Pan Americana;
Julio 1974, pp. 6-12 (Spanish). .

Neonatal tetanus is a disease of major public health importance
in Haiti. Twelve years of hospital-based services performed by
professional personne] of the Albert Schweitzer Hospital had failed
to control the disease. The use of locally recruited and trained
medical auxiliaries permitted the accomplishment of this goal
despite thelimitations of having few available health professionals
and a small budget. Tetanus immunizations of women in the
child-bearing years were part of this program. The dollar value of
the treatment services averted was more than seven times the
cost of the program.

BOFFEY, P.M.: “Polio: Salk Challenges Safety of Sabin'’s
Live-VirusVaccine.” Science April 1977,Vol.196, pp.35-36.

Revicws history of the Salk vs. Sabin polio vaccine debate, Ra-
tionale for choice of Sabin: greater acceptability, produces longer
lasting immunity, immunizes unvaccinated people because of
spread of low grade infection, suppresses wild virus in intestines.

BREMAN, J. G,, and others: “Evaluation of a Measles-
Smallpox Vaccination Campaign by a Sero-Epidemiologic
Method.” American Journal of Epidemiology 1973, Vol.
102, pp. 564-571.

Cluster sampling method used to evaluate mass measles campaign
in Ivory Coast. An assessment technique has been devised whereby
children from 30 randomly chosen sampling sites are visited within
three days of measles-smallpox vaccination and one month later.
Vaccination coverage is measured at house visits and immuno-
logic status is determined by collection of early and late blood
samples on filter papers from substratified children in priority
age-groups, and by looking at vaccination scars. The method was
employed in a rural area of the Ivory Coast during the maintenance
phase of a measles-smallpox vaccination program.

BUNOWES, |, Cruickshank, J.G.: “At What Age Should
Measles Vaccine be Given? Report of a small trial in Bu-
lawayo.” Central African Journal of Medicine 1976, Vol.
22, No. 3, pp. 45-47.

This paper is a study on rural and urban African infants to find
out a| the earlicst age at which most can be successfully vacci-
nated, b) if a reduced vaccine dose can be used, c) if a higher dose
will cause response in infants, and d} determine the danger period
between the time when matemal antibodies are absent and child
begins to produce its own.

CVJETANOVIC, B., and others: "“Epidemiological Model
of Tetanus and its Usc in the Planning of Immunization
Programmes.” International Journal of Epidemiology 1972,
Vol. 1, pp. 125-137.

A mathematical model of tetanus, based on the natural history
and dynamics of the infection, was constructed. It was used to
simulate the effect of various immunization programmes such as;
(a) one mass immunization of the population with 50% coverage,
{b) repeated mass immunizations at 10-year intervals, and (c} con-
tinuous immunization of just pregnant women with 90% cov-
erage. [n addition, the effectiveness of simultaneous mass vac-
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cination and immunization of pregnant women was simulated.
Program (c) had the best cost-benefit and cost-effectiveness ratios.

DE QUADROS, C.A. “More Effective Immunization,”
Proceedings of the Royal Society of London, Vol. 209,
Number 1174, July 28, 1980, pp. 111-117.

This paper was presented at a meeting on “More Technologies
for Rural Health” and outlines the success of Ecuador and Costa
Rica in expanding immunization coverage of children using strat-
egies of the Expanded Program on Immunization. Coverage was
assessed through a survey using cluster sampling so only a mi-
nority of children immunized were seen. This economical type
of coverage assessment could be applied to other types of child
health programs.

DICK, B., Smith, T., Kipps, A.: “A Minimum Age for Mea-
sles Vaccine Administration to Coloured Children.” South
African Medical Journal November 1975, Vol. 49, pp. 1951-
1954,

The antibody response to attenuated live virus measles vaccine
was assessed in 67 Coloured children between the ages of 6 and
12 months. Children less than 9 months of age were found to
have suboptimal seroconversion rates and the authors recommend
that the routine administration of measles vaccine should be re-
stricted to children over the age of 8 months. High-risk groups
and problems of vaccine administration and storage are discussed.

FAULK, W.P,, Edsall, G.: “"Vaccines and Vaccination Pro-
grams, Special Emphasis in Malnutrition.” American Jour-
nal of Clinical Nutrition December 1978, Vol. 31, pp. 2237-
2247.

Immunization programmes intended for developing countries must
take into account the delay and the lowering of cellular and hu-
moral immune responses in malnourished children. The authors
review this problem.

FOEGE, W.H., Foster, $.0.: “Multiple Antigen Vaccine
Strategies in Developing Countries.” American Journal of
Tropical Medicine and Hygiene 1974, Vol. 23, No. 4, pp.
685-689.

A 1974 article by two smallpox eradicators which discusses the
theory and possible program strategy for an Expanded Program on
Immunization. Immunization programs constitute one of the most
economical and efficient approaches to preventive medicine in
developing countries. Costs can be reduced further by adminis-
tering several antigens simultaneously. Available evidence sug-
gests it is safe and effective to administer the usual range of
antigens utilized in developing countries at one time. Likewise,
operational expericnces in the past five years indicate the delivery
of multiple antigens is logistically feasible. Mobile vaccination
teams can be expected to reach a high percentage of children and
by means of objective screening systems vaccine wastage and
duplication can be avoided without the need for individual im-
munization records using the scar marker system.,

HENDERSON, R.H.: “The Expanded Program on Immu-
nization: A World Commitment to Provide all Children
with a Basic Preventive Medical Service.” Tropical Pedi-
atrics and Environmental Child Health 1978, Vol. 24, No.
4, pp. 201-202.

The 27th World Health Assembly (May 1974) urged members to
develop and maintain immunization programs. wHo collaborates
closely with governments, to make quality vaccine available and
undertake educational activities. Recommends incorporation of
immunization activities as component of PHC.

IFEKWUNIGWE, A.E., and others: “Immune Response to
Measles and Small Pox Vaccinations in Malnourished
Children.” The American Journal of Clinical Nutrition
March 1980, Vol. 33, pp. 621-624,

Children with different levels of nutritional status were studied
to determine their immune response or complications from live
measles vaccine and smallpox vaccine. 241 children aged 5 months



to nine years were studied and ranked relative to their weight for
age. The study showed that the rate of immune response was
independent of age, sex, and the nutritional status of the children.
The authors concluded that since measles is a very severe disease,
which in malnourished children can carry a case fatality rate as
high as 50 percent, malnutrition should be a prime indication for
measles immunization and certainly not a contraindiction.

IKIC, D, ct al.; ““Stability of Live Freeze-Dried Mcasles
Vaccine at Various Temperatures.” in Proceedings of a
Symposium on Stability and Effectiveness of Measles, Polio,
Pertussis Vaccines Publication of the Yugoslav Academy
of Sciences and Arts, Zagreb, 1976, pp. 113-116.

A study of live freeze-dried measles vaccine stored at different
temperatures from +4°C to +37°C. Titres of frecze-dried measles
vaccine were cxamined after storage at refrigerated and higher
temperatures. Results show that with adequate storage at +4°C,
measles vaccine was relatively stable. Stability fell off rapidly with
storage temperature rise.

KING, B.: “"Measles Vaccination in a Rural Tanzanian
Community.” East African Medical Journal 1978, Vol. 55,
No. 6, pp. 252-255.

5,430 children were vaccinated against measles using live atten-
uated virus vaccine. The success ratc was estimated by taking 169
prevaccination and 129 post vaccination blood specimens on
filter paper to measure measles antibody. A seroconversion rate
of 78 percent was achicved in children over one year old and 53
percent in children under one year. Children under one year old
who are vaccinated should be revaccinated later. All measles vac-
cination programmes should include assessment. Recommends
delaying measles vaccination until 9 months of age.

KOPLAN, }J.P., and others: “Pertussis Vaccine—An Anal-
ysis of Benefits, Risks, and Cost.” New England Journal
of Medicine 1979, Vol. 301, No. 17, pp. 906-911.

Using decision analysis, the authors estimated the benefits, risks
and cost of routine childhood immunization against pertussis.
Without an inrmunization program, they predict that there would
be a 71-fold increase in cases and an almost 4-fold increase in
deaths per cohort of one million children. Their analysis supports
continuation of vaccination in routine childhood immunization
programs, but suggests the need for more reliable data on com-
plications from the vaccine, further study of the epidemiology of
pertussis and development of a less toxic vaccine.

MADKOUR, M,, Khalifa, A.S.: A Critical Review of BCG
Vaccination Programme in Egypt.” Journal of Tropical
Medicine and Hygiene 1977, Vol. 80, No. 7, pp. 144-146.

70 percent of those vaccinated in a 1974 BcG program in Egypt
did not respond to TB testing. Recommendations include that
even highly trained staff needs appropriate supervision. Indepen-
dent retesting teams are needed to evaluate previous work. Health
education is essential for public to seek vaccination.

MAHIEU, J.M., Muller, A.S.: "’Pertussis in a Rural Arca of
Kenya: Epidemiology and Preliminary Report on a Vaccine
Trial.”” Bulletin of the World Health Organization 1978,
Vol. 56, No. 5, pp. 773-780.

Compares two versus three doses of DPT vaccine with respect to
the pertussis component. In the course of 2 years surveillance of
whooping cough by fortnightly home visits among a population
of 24,000 in a rural arca of Kenya, 918 cases were obscrved with
a peak of 218 in December 1974-January 1975. Pertussis agglu-
tinating antibody determinations showed an cqually satisfactory
response after two and after three prT vaccine doses.

McBEAN, A.M., Foster, $.0., Herrmann, K.L. ct al:
“Evaluation of a Mass Mcasles Immunization Campaign
in Yaounde, Cameroon.” in Transactions Royal Society of
Tropical Medicine and Hygiene 1976, Vol. 70, No. 3, p.
206.

A mass measles immunization campaign carried out in Yaounde,
Cameroun has been evaluated. Sixty percent of the children were
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immune to measles at the time ot the campaign. Only 51 percent
of the susceptible children received vaccine. This was caused by
a lack of attendance at the vaccination centers and errors in the
selection of children given vaccine. The vaccine administered was
relatively ineffective: 40 percent seroconversion. Difficulties which
probably contributed to the low seroconversion rate included
sub-optimal vaccine titre, inadequate doscs of vaccine, and the
relatively long time of vaccine utilization under tropical
temperatures,

MILLER, D.L.: “Monitoring Communicablec Disecase: Vac-
cination Programmes.” International Journal of Epide-
miology 1976, Vol. 5, No. 1, pp. 45-50,

Discussion of components of a vaccine surveillance system, and
its importance. The success of vaccination as a means of discase
prevention depends on its appropriate application and its repu-
tation with professionals and the public. Surveillance, by provid-
ing accurate information on cffectiveness and the frequency and
nature of hazards, is essential to this purpose. Several factors that
influence the success and safety of vaccination programmes are
discussed. The essential elements of a vaccine surveillance scheme
are outlined with special reference to experience derived from
monitoring vaccines in current use.

MORLEY, D.C.: ""Mcasles in the Developing World.” Pro-
ceedings of the Royal Society of Medicine Nov. 1974, Vol.

67, pp. 4-7.

The experience of the island of Fiji is used as an example of measles
problems in LDcs. Measles was first introduced to Fiji in 1875
and caused one third of the population to die. The high morta.-
lity was influenced by poor living conditions, age of cases and the
malnourished state of cases.

NAZAR], F., and others: “A Model for Developing Coun-
trics of Mass Scrological Survey of Children Vaccinated
against Diphtheria and Tetanus.” Journal of Biological
Standardization 1976, Vol. 4, pp. 329-333.

Immunizations against diphtheria, tetanus and pertussis have been
conducted in Iran since 1950 but on an irregular or individual
basis. Mass immunization campaigns began in 1965 but were
replaced with immunizations in health centers where people were
supposed to bring their children for frec vaccinations. But the poor
and recent migrants to the city did not come to the health centers,
and new outbreaks of diphtheria were feared. Therefore the mass
campaign system was reinitiated following 1970 in most regions
of Iran.

PAUL, S.S.,, Nath, A K., Chhabra, A.K. ct al.: "Comparison
of BCG Inoculation by Conventional Intradermal and jet
Methods.” Indian Pediatrics 1978, Vol. 15, No. 4, pp. 341-

347.

300 Mantoux-negative babies were given BcG vaccination, half by
the conventional intradermal and half by the Jet methods, All
were observed for 6-12 weeks for the development of the Bcc scar
and postvaccinal allergy. It was concluded that both methods were
equally safe and effective and that the appearance of BcG scar,
irrespective of its size is a reasonable index of the development
of immunity.

PEETERMANS, |, and others: Stability of Live, Freeze-
Dried Virus Vaccines.” Developing Biological Standards
1977, Vol. 36, pp. 291-296.

Discusses theimportant question of the loss of potency in vaccines
after removal from refrigeration. Stability of live, frecze-dried vac-
cines is a major factor for successful immunization. The routine
use of an accelerated stability test, e.g. exposure of cach lot man-
ufactured to 37°C during 7 days, provides uscful information re-
garding the stability of the vaccine at +4°C. In general the loss
during the accelerated stability test is higher than the loss after
24 months storage in the refrigerator. Specifications requiring that
cach vaccine lot must possess, after the accelerated test, a titer
cqual to or higher than the minimum titer needed for immuni-
zation, are a guarantce of sufficient potency at the time of ad-



zation, are a guarantee of sufficient potency at the time of ad-
ministration. To solve the problem of immunizations in tropical
countries stable vaccines are essential.

PERIER, H., Husser, ].A.: “Is the Appearance of the 1st
Tooth a Good Indicator for the Choice of When to Vac-
cinate for Measles?"’ Medicin Tropical 1979, Vol. 39, pp.
559-563.

The criterion of the dental evolution has been proposed when a
precise birth date is lacking. Its insufficiencies are stressed, and
the rapid introduction of health records recommended.

PONNIGHAUS, J.M.: “The Cost-Benefit of Measles Im-
munization. A study from Southern Zambia.” Medicine
in Developing Countries 1979, Vol. 3, Peter Lang Co.,
Frankfort.

The study shows that financial benefits can only be expected from
ameasles immunization programme in urban areas provided with
a 24-hour supply of electricity). If 100 percent coverage were pro-
vided in rural areas, the cost per child immunized would be 16
times higher than in urban areas. (German Language)

SHAH, P.M,, Karande, S.C., Panjabi, G.T. et al.: “Use of
Jet Injectors for BCG Vaccination.” Indian Pediatrics, 1978,
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Vol. 15, No. 2, pp. 117-120. ,

Detailed account of problems associated with the use of jet in-
jectors to administer BCG vaccine. Most problems originated with
frequent malfunctions of jet injectors. '

SINHA, D.P., Bang, F.B.: "Protein and Calorie Malnutri-
tion, Cell-Mediated Immunity and BCG Vaccination in
Children from Rural West Bengal.” Lancet September 11,
1976, pp. 531-534.

The post-vaccinal reaction rate was much higher among children
classified as nutritionally healthy than in those severely mal-
nourished. There was no significant difference between those who
were merely underweight and those were were nutritionally healthy.

TOMASZUNAS, S.: A Challenge to South East Asia: The
Expanded Programme on Immunization.” WHO Chronicle
1979, Vol. 33, pp. 209-213. :
Discusses the establishment of Expanded Immunization activities
in South East Asia. OQutlines what has been done to implement
the Expanded Program in one of WHO’s six regions. States the
reasons why immunization programs have not been as successful
in South East Asia as in the industriali. . ~ountries. Discusses
the epidemiology of the six diseases addre.. : ' by The Expanded
Program in South East Asia.



