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Abstract--Mothers in developing countries are being successtiull taught to give an oral rehydration
solution (ORS) at home. The quantity of oral rehydration Iluid that mothers administer to their child 
remains a critical question. Inadequate quantities render oral rehydration therapy (ORT) ineffective. The 
primary focus of our investigation was direct measurement of thL quantity of fluid unsupervised mothers 
gave their children at home. This study validates a methodology that provides precise information ott ORS 
administration in the home, information essential for evaluating the effectiveness of home-based therapy
and for planning programmes to influence unsupervised mothers to correctly administer ORS to their sick 
children. 

This study. conducted in the Kingdom of Lesotho, assessed the impact oni home care of the nati,- ,'l 
control of diarrhocal disease (CDDI) programme. Direct obser,,ations in the home established each child's 
status and the quantity of fluid used 24 hr after children left the ORT unit where mothers were instructed 
to give ORS at home. Data were gathered oi natural consequiences that might discourage use of ORS, 
such as vomitin . increased frequency of watery stools and distaste for the solution. 

The health status of most Of tile 197 'hildrn followed improved. The average volume of ORS 
administered was 544 till. A full liter was given by 21 %, of the mothers. Oil]y 3 of tile tnothli sgave 
no ORS. The aveiage dose was 65 nil 'kg. Younger children got about the satne volume as older children: 
thus, they received a higher ml!kg dose. Mothers gave more ORS to children vho had more symptoms
of diarrhoeal disease at the time they were brought to the clinic. Mothers who said that their child liked 
the taste of ORS gave more than those who reported that their children did not like the tziste. There was 
no relationship between loose stool frequency reported by mothers and quantity of ORS given. 

InterviewAers wvere able to obtain acceptable volume estimates from mothers by identifying the container 
used to administer ORS in the home and asking how often it %%asfilled. Using this approach, 8lO/,i of 
the mothers accurately recalled hov much ORS they had administered. This technique may make it 
possible to obtain accurate estimates of quantities of supplementary liquids such as juice, tea and soup 
given in the home. 

Key ivords-oral reliydration, dehydration, diarrhoea, children. Ilealthcom 

INTRODUCTION 	 Second, children are given ORS at home to prevent 
dehydration and/or maintain hydration following aDehydration secondary to diarrhoea accounts for up clinic visit [7]. It is the latter use that we investigated. 

to 50% of all infant deaths in some areas of the world This study analyzed the behavior of mothers who 
[1]. In most developing countries, diarrhoeal disease brought their sick children to a health care facility 
and associated dehydration are recurrent throughout where they wcre rchydratcd. The mothers were in­
chi!dhood. They are responsible for 3-6 structed to give ORS at home tsmillion 	 necessary to main­

deaths among children carti year [2, 3]. Worldwide, tain the child's hydration. The model is broadly used 
mothers in developing coutries are being taught in in child survival progratmes in developing countries 
carry out oral reydration to prevent the potentially and it represents the safest approach to treatment of 
devastating consequences of diarrhoeal dehydration children with significant dehydration. Treatment car­
[4, 51. tied out entirely at home is far riskier and less likely 

Oral rehydration has been widely accepted atd to stabilize the child expeditiously. 
repeatedly proen effective in n;: taging dehydration Even with the burden of acute intervention shifted 
secondary to diarrhoeal disease in children [6]. Two to the health care worker at aclinic site, mothers must 
use, are prevalent. First, significantly dehydrated provide adequate continuirg care at home. There is 
children are rehydratcd, usually in a clinic selling, little evidence to suggest whether mothers comply 

with the ORT regimens at home. If they do comply,
 
*To whom all correspondence should be addressed: Paul E. there is even less evidence as to how mttch ORT they
 

T-itchette, University Pediatric Associates, 18 Mendel actually give during the crucial 24 hi period following
 
Court. Irvine, CA 92715. U.S.A. the clinic visit and whether it is a useful quantity.
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ORT, unlike other home remedies, requires that 
the child's caretaker engage in the unfamiliar behav-
ior of giving a substantial quantity of fluid over an 
extended period of time. Getting the mother to follow 
through with ORT at home may he facilitated when 
the mother takes her sick child to a clinic and there 
delivers ORS herself under supervision. When mother 
and child are sent home to continue the therapy, she 
must prepare a solution that is properly mixed and 
then administer it in suflicient quantity. Both of these 
elements have been of concern when treatment is 
carried out lt home. The question of what sort of 
training and procedures will best enable mothers to 
mix a viable solution has been researched in some 
detail [8 10]. Little is known, however, about the 
quantity of ORS mothers give their sick children at 
home or factors that influence the quantity of ORS 
they administer. The CDD oral rehydration pro-
gramme in Lesotho gave us the opportunity to invcs­
tigate the quantity question ill a substantial number 

of cases. 
Tile research reported here is part of at unique 

14-year investment in health communication research 
by tile U.S. Agency for International Development. 
Fundedt under three successive 5 year contracts, the 
Healthcom project has provided technical assistance 
to child survival programs in more than 20 develop-
ing countries since 1978. with the overall objective of 
refining the use of communication and social market-
ing methods for public health behavior change. 

SETIFING 

Diarrhioeaand dc/i wt'rtion in Lc.',othio 
At the inauguration of' the Lesotho CDD Pro-

gramme in 1986 it was estimated that 600,000 cases 
of diarrhoea occurred annually in children tinder 5. 
In a 1990 national survey of 1116 mothers. 28% 
reported that one of her children had diarrhoea at the 
time of the interview or had an episode during the 
prior two weeks. Ministry of Health (MOI-) statistics 
showed three main causes of death for children tinder 
five, diarrhoca (and the dehydration tiat results from 
it). pneumonia, and mAlnutrition. Diarrhoea and 
consequent dehydration are serious health problems 
among young children in Lesotho. The MOH has 
committed itself to intervention through the use of 
ORT in clinics and in the home. 

In 1986 the MOI-L in conjunction with the CDD 
programme, created a national policy ;'or ORT which 
prescribed the use of oral rehydration salts mnanufic-
tured in Lesotho to World Health Organization 
(WHO) specification as the treatment of choice for 
dehydration resulting from diarrhoea. Standardized 
messages were developed to guide all health edu-
cation concerning the management of diarrhoea and 
the treatment of dehydration. The messages are used 
in education of the public, initial training and contin-
uing education of nurses and health workers, orien-

tation of new doctors, and in elementary school 
curricuiar materials. 

The CDD programme established ORT units in all 
but I of the 18 hospitals in the country and in several 
of the 165 clinis. Children presenting at a facility 
with diarrho'a or dehydration are referred to these 
units. If the child has diarrhoea complicated by other 
illness, the child is referred to a pediatrics ward for 
treatment. Children suffering from an uncomplicated 
case of diarrhoea are rehydrated in the unit. Each 
mother is taught about ORT by the unit's nurse and 
rehydrates her child tinder the nurse's supervisico. 
Rehydration typically requires a-out four hours [I I]. 
The mother is instructed to continue treatment at 
home and is given one or more ORS packets. A child 
is not released from an ORT unit until he or she is 
fully rehydratcd. In severe or protracted cases the 
mother and child may stay overnight. 

Pe ,g,,enesis ind obljct'ives o / / siudi' 

Home-based oral rehydration requires that the 
child's mother or caretaker engage in unfamiliar 
behavior. The mother must recognize the problem, 
obtain ORS materials, prepare I rehydration solution 
properly, and administer an adequate quantity of the 
liquid. Eflorts to initiate these behaviors ini the 
mothers of sick children have met with considerable 
success [12- 151. Still, niry' mothers in developing 
countries apply a comnmon-sense remedy of restrict­
ing fluids to reduce diarrhoca [16]. This practice and 
its associated belief's Must be overcome to get mothers 
to administer suLfficient quantities of ORS at honic. 
There is a universal concern that unsupervised 
mothers may not give their sick children enough oral 
rehydration fluid. The limited evidence av,,ilable sup­
ports this concern [17, I,]. 

The lack of information concerning the quantity of 
ORS given reflects tile diflicultv ofobtaining accurate 
measures what mothers or caretakers actually do in 
their homes. Tile difference between a clinically useful 
quintity and an ineffcctive amiount is not very ]lrge. 
Crude qutantitV estimates mly provide no useful 
insight into the value of treatmnt. The issue is of 
great practical importance. H-Icalthconi. the sponsor 
of this project, has been developing an objective 
behavioral measure of' ORS administralionl in tile 
home. Although not perfect. it represents a consider­
able improvement over self-report alone. anid it may 
help diarrhoeal disease control mamagers to deter­
mine the reliability of self-report administration data 
in diverse cultural, socioeconomic and demographic 
populations. 

The assessment procedure was first used in a stud)' 
conducted in rural Mexico [19] in which 44 families 
of children with diarrhocal disease were visited at 
home the day after they left a health care center with 
a liter of pre-mixed ORS. The fluid remaining at the 
time of the visit was measured to determine how 
much ORS had been administered in tile previous 
24 hr. The Mexico stud)' showed that the logistics of 
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follow-up were practical. The results suggested that 
children were given little ORS at home. There was no 
clear evidence to suggest the cause of low fluid use. 
Conclusions were limited by the small sample, lack of 
child status measures, and the absence of rehydration 
services on site a! the clinic. The present investigation 
sought to extend the Mexico study and to address 
these questions: 

Can accurate quantity measures be obtained on 
a large sample in difficult to access ares .) 
Does mothers' behavior in administering ORS 
relate to the child's status after 24 hr? 
Does vomiting, frequency of loose stools and 
severity of illness influence how much ORS i 
given? 

The Lesotho CDD programme provided an orpoortu-
nity to determine if children received enou".l fluid at 
home to produce a positive clinical response and 
whether the existing messages on ORS administration 
were appropriate to the needs of parent and child, 
Nevertheless, acquiring data in this area presented 
some challenges. The most common method of col-
lecting information on ORS administration is to 
question mothers about their child's last illness. Un-
fortunately, these interviews are often unreliable even 
under the best circumstances. Stanton and colleagues 
[20] found that field information gathered by inter-
view and questionnaire was not consistent with data 
obtained by direct observation. They concluded that 
quantitative data derived from interviews are at best 
suggestive and at worst misleading. The limited use of 
tandard volume measures in developing countries 

makes verbal estimates of quantity especially clumsy. 
This study extended the use of direct observation in 
he home to get exact quantity measures combined 
vith observations concerning the child's status at the 
"linic and at the home. Interview data collected at the 
:linic and at the home completed the picture of the 
reatment the child received, 

RESEARCH PROCEI)URE 

The study evaluated the outcome of the current 
practices of the Lesotho CDD programme, which 
were not altered prior to or during the course of the 
study. Six field researchers were employed. All of the 
staff spoke Sesotho as their mother tongue and were 
competent in English its their second language. The 
interviewers were trained to recognize the symptoms 
of diarrhoeal disease. They were given a thorough 
background ip diarrhoea case management and in the 
diagnostic and treatment protocols of the ORT units. 
Observers pretested procedures and materials as part 
of their training. They then carried out measurement 
and interview protocols under supervision before 
following up cases independently, 

The research sites were: Scott Hospital in Morija, 
and in Maseru, Mafeteng Hospital and Queen Eliza-
beth II Hospital. At all three sites, people tended to 

come from small towns and villages, often from 
..onsiderable distances. The sample represents rural 
people and urban dwellers. Two researchers were 
assigned to each of the three hospital ORT units. At 
Scott and Mafeteng hospitals, the researchers were 
accommodated at the hospital for the duration of the 
study. After about iOO cases had been Ibllowed up, 
the number of cases at Scott Ilospital dropped to an 

unproductively low level. The two observers assigned 
to Scott were reassigned, one to Maseru and one to 
Mafeteng, for the remainder of the study. Data were 
gathered during ten weeks between mid-Januar and 
the end of March 1990. 

Examination of children with diarrhoea was con­
ducted by the nurse at the ORT unit, following 
normal procedure. One of the researchers wkas pre­
sent. In the course of examining the child and ques­
tioning the mother about the history of the case, the 
nurse asked the mother where she was staying. No 
indication was given that a f llo\s,-up visit would be 
made. Data gathered included: datc; time: clinic case 
number; name, sex, and age of the child: name of the 
mother or caregiver; number and age of siblings: 
child's weight and length: severity of the child's 
illness; s, mptoms: and the estimated number of loose 
stools in the last 24 hr. The child's status and the 
volume of ORS given in the clinic were also recorded. 

During clinic-based rehydration the nurse trained 
each mother in how to mix the fluid using the 
standard WHO packet, and how to administer toe 
mixture. Mothers of children under 9 months were 
told to give one small mug of ORS after each loose 
stool. Mothers of children over 9 months were told 
to give their child two mugs of ORS after ecch loose 
stool. Each mother was asked to repeat these instruc­
tions to the nurse. Mothers were encouraged to 
continue breast feeding or to give the Usual solid 
foods and liquids if the child would consume them. 

On any given day, one of the two field research tafl' 
was at the clinic observing the diagnosis and treat­
ment of cases, recording information, and learning 
where the mother was staying. The other researcher 
was in the field following up cases from the previous 
day. Daily intake of cases was as few as 2. as many 
it- 10. Since follow-ulps were not prearranged sonle 
mothers could not be located 24 hr1after discharge. 
More than 90% of the cases logged at the clinics were 
traced successfully. In the remainder, the mother wits 
not at home or the home could not be round. 

At discharge from the ORT clinic, each mother was 
supervised while she mixed a batch of ORS. She 
placed the mixture in a clean I liter soft drink bottle 
and capped it to prevent spillage. A researcher visited 
the home of the sick child 24 hr later. The field 
worker first asked for the mother's permission to 
follow up the sick child, then examined the child and 
rated each of the seven symptomatic indicators as 
present or absent, replicating the procedure carried 
out in the clinic. No mother refused the visit. The 
researcher asked for the bottle from the clinic, 
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emptied the remaining fluid into the graduate on a 
level surface and recorded the anmnont. File amount 
given to the child was inferrud from the measurelent. 
The observer recorded the location. time of day, and 
quantity of ORS remaining. The mother was then 
intervic ed about, whet her the child rejected tile 
solution or IMnd it palatable. other liquids given, 
food constinted. Miether tile child wonitcd and ho 
many loose stools there had been durin the list 

24 ir. The researcher askcd tie mother to repeat 

adniinistration instructions ,he ';ad been given iii the 

clinic and nAted tile cleCiTents she recalled. IBel'ore 
leaving, the researchet disposed of the remaining 
ORS. gase the mother ildditional packets aid super-
vised her as she ixed atfresi batch. 

Initiall\. field research stall receised stiperxisory 
visits tio to three times a %seek. This included 
acconipanins the rcscarchcr to one o1 tie Ioies tInd 
observing lici tcchnique. ollsMCd h%remedial trai!!-
in. if required..<atpeSl\ sor\1 isits also iIncluded con-
dultii a det ,ltCd C\lallnlation of' qUestlolinalIcs. 
checking f r ctinpLtiess and errors, aid Making 
corrections shcre ieccessar\. These \si ts were also 
the means of pa ing per diem and salar\ 1one its 

well as re supplying the fieid researchers with itles-
tionnaires. safi-driik boles. atid olhet materials. At 
no point in tile studN did tile field researchers go 
longer than a sseek 'A ithoul ill least one sipcr\is(r\ 
visit. St al fIirni tile Statistics (Itit of tile m)II 

entered observaition and tnt er\rie ilorniation into 

an International Questiionnaire l)eoe pnient System 
(IQ)data base. Data k ere entered tvice \hit forced 
comparison for reliahilit . 

R St I. 

A total of 207 cases %ierc registered and success-

fully lolloiied. ()f these tIhree hld incomiplete data. 
The original target had been to f'0,, children tip it) 

the age of 5. Onl, 7 children olf scatierCd ages IbOse 

36 months came to the Study sites. This group ias too 

small to allis' s\stemiatic aial sis. The cohort \%,as 

therefore restricted to children three \ears aiid under. 

The data belo\ were derised frton a group of 197 

children ranging iii age frotnt 2 to 36 nlonths. 

.,lig,' di.stribtionolo hil, rl 

Children under 12 noitlis contributed 45"', of the 

s-imple. Children bet.cen I and 2 Ncars old ac-
counted for 41"!, The reiaining 14'!,, of the children 
were between 2 and 3 years of age. The cohort was 
made up of 106 boys and 91 girls. Clinic utilizationI 

by Basotho mothers with the Voungest (0 6 months) 

and the oldest children (36 610months) was very low. 
In contrast. Riyad ci al. [211 found that 72 80(% of' 
the children presenting with dehydration at otut-

paticnt 'toddler' clinics in Egypt were tinder 12 
months old. In Lesotho te\w children below 6 months 
or above 24 months of age came to the clinics. It may 
be that the incidence dehydration in the youngest 

InTTI. ei al. 

group is low because of the widespread practic: ol' 
exclusive breast feeding. Some factor or factors as­
sociated with age differentially influence which chil­
dren come to ORT clinics in Egypt and Lesotho. 
Since tile makeup of the clinic population is a critical 
variable in this hcalth service deliver. model, the 
question deserses further nestigation. 

Qtait () RS ,Ili cr,d ii home 

The sum mnlarii/Ced resuIt', o' lie field workers' direct 
inei'sureInlent of orl rehdratioI solution remaining 
al tile timne of the t'lolh up visit are reported iti 
Iig. I. Tile aerage quantit\ of ORS administered 
was 544 il. At the extremes. 21",, cf tile nothcrs 
gave ali of the a,,ailahle fluid. MNl 3",, of the mothers 
gave no ORS. The averagC dlil doseC%,.as 65 tnl kg. 
The groip that received the nican dose (40t 1M ll kgL 
%\aste largest at 3" ,. A total of 6), of the children 

i'ceiCCiL more than 40 nil kg da%. the quantit goner­
allk thought to be the lomer linlt usefuIliniMantaini­
ing lidration duritig diarrhoeal episodes [211. It 

should be noted that tile dose gi.ei larger children 
was litited b\ the Illt)()nl asailahle to tie tmtother. 
A child \weighing 10 kg cOUld ti0t exceed It inil kg. 
A child \weighing 12 kg could receise no more than 
83 il kg. II this studlN. 33 children (17",,) %Ciglhed 
more than Ittkg. 

Moa ,lthr.s' totimal. him mu, l ORSt it a ,Dmixo 

Ic'red 
During the course of each home Iollov. up inter­

view. mothers were asked ho\ tiuchi ORS tiley ave. 
In order to enhance the accuricv of" the estimiate and 

contpensate tor the mothers' lack of access to stall­

dai d measures. tie ilawiins ethied \%;Is used. The 
mother waiis asked \%hal canlhter she used to dis­
pense the fluid. 110%% it wasit \;its filled. aid how oftei 

Liseti. Tile field i arker then iiieasitrcd the contaihter 

aInd thus deri\ed aIn estiniae 0f interest \%its tile 
corrcspideice bel'. cen \%hll niomhers reported and 

40% 

C 30% 

;
 
20 %""
 

M 10% ; 

0 

<40 40-80 80-120 > 120 
Dose (ml / kg) 

Fig. I. Dose of oral reh'driilion fluid given it hatte. 
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Fig. 2. Trend i volume ,Of RS bh age group. 

tle actual quantit measured. Field reports and other 
investigators have suggested that mothers' reports are 

not very accurate for a %arict, of reasons. The 
correspondence bemeen mothers estimates and oh-

served quantity ill our sample was \ery good 
(R = t0.849 P < ().001). Mothers' estimates were cor-

rect plus or minus I1)nl ill 81"o of the cases. The 
procedure produced oserestiniates oif the anlou lt 

given inl V%of thle cases and utnderestimates in I I "0 
of tile cases. 

ORS quantit) (Onl) Vol dmoxe (/Ill k.,) /'v age group 

TheaveagequatitofORSadmnisere \ s 
544 (Fig. 2). There waswl little difference across age 

The average quantity of ORSadminiistered 

groups. Tile rmnge 0f mean qullilitics \%ias 493 mil to 

Older and thus larger children received lower doses 

on average even though mothers were instructed to 

one mug aftergive children up to nine months of age 
each loose stool, whereas older children were to be 

given two mugs. Tie average quantity delivered to 

children 0 9 months of' age w.as 543 ill, and the 
average for those 10 months and older was 545 nil. 
The two-tiered quantity instruction appears to have 

no significant influence on the quantity dclivered 

unless we assume that the younger children were 

more severely dehydrated. Neither clinic nor home 

obscrvations support this supposition 

kood and other fluids 

ssere fed during the first 24 hr. 
The most common food given was tie local porridge 

Most children ( w3") 

(54%). Liquids other than ORS were given to 87%;'b 
of the children. Many were breast feeding and 61% 

received breast milk. Soft drinks (47",) and a variety 
of juices and teas (34".0 wcre also given. 

Incr','a do' a."c 1.l .1, 't1lll .s 

Overall condition iniprocd in 71".. ofthe children 
followed froni their clinic evaluation 1t tile home 

visit. There was no change i 23 ,' of the cases and 
6" had worsened. None serc returned to the clitic 

o, hospitali/ed. These dala woere collected by direct 
observation of tile chil's status recorded during tile 
home visit. Asked licther their chiilden's diarrhoeal 
svtn ptonis had iniproed, gotten ksorse. or staved !he 

same since the cliic visit. 76' of the mothers said 

t lie diarrhoea koas less 1killong treatllent \%ith ORS. 

I1", said that \oas chatige. and onlyhad 4"inl­there no if' \omitingrercei~ett a %\orsening.Asked 

creased or decreased in frequet.,. 33",, of mother 

less tliaii Pthat tile child had iiros d.
637 nil with no appreciable age-related trend. Becas elidiCatCd 

"
 indicated no cliaie. and 2'', said the child had 
the amount given was nearly the same across age 
groups, the younger and thus smaller children re­
ceived more ORS for bodyvveilt (ie. 3). The 0 6 

month group rcccived almost 90 til kg. The 7 12 
month group recei\ -, 75 nil'kg oil erage. The three 

groups covering Children from 13 to 36 montlis of age 

received a mean 55 till kg. The t0dose of approx. to 
youngest groups received a daily, dose beimcen the 

100 till kg amount suggested h, tle W1l(O for main­
taining hydration in children suffering from di-
arrhoeal disease [3. 51 and what appears to be the 
minimum effective dose of about 40 tll kg. 

The ceiling innposed hy the one-liter total anu1tll t 
of fluid available probab l did not play an importa nt 
part in tle decline in milliliter per kilogram doses 
given for larger children (Fig. 3). Tile average qual­
tity administered to older children was about one hall 

of the amount available. This finding replicates that 
of TouIchette CI (I. I191 in Mexico. That study also 
revealed it decrease in dose as age increased, although 
average dose was lower than that observed in Lesotho 

at all ages. 

100 

w 
E 80­

a 60 * 

2 
40" 

20 
o- < ,. 

Age In Months 

Fig. 3. Trend in dose (till kg) of ORS by age group. 



----

430 PAUL TouCuETTE el a1. 

3 

0 

M 2.5-
E0 

C. 
E 
" 2 

E 
" 1.5and 

C, 

CM
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Fig. 4. Severit of illness at clinic hy dose of ORS. 

gotten worse. Most mothers reported that there had 
been no vomiting after leaving the clinic. 

Sereit'u tf ilhivls and quantit of ORS 

As in estinate of the severity ot illness, each child 

was evaluated on tile presence or absence of seven 
symptoms: (I) loose stools, (2) vomiting, (3) fever. (4) 
sunken eves, (5) torpor. (6,) dark urine, and (7

(5) ttoprsunken eyes darkinurne andn(71aiikdits tie)shriveled skin. This evaluation was carried out it the liters of ORS to hir infant s hon she satd liked it so 
clinic %khenthe child ssas registered for the study and well lie would drink nothing else. ( )ne mother statted 
later at home lien the field worker did the followk-up, that tile ORS was onlN water and %%outld do n1ogood. 
On follow-up. only 18% of the :hildren had more I thrcw it awa'. Although it is iipoitiat to know\' 

than one sy mptom. and 35, of the children had no what people think is right and sshal tile\ plait or inl 
symptoms at all. The improvement in the status from to do. in the final anaIy sis. s\\vs sustatialacrss heittg of the child.clinc t Imm te svnlpomswhat afictees thle wsell tat actuall, ets dote is 
clinic to home was sulbstantial across tle syniptolls 
monitored. Most children had inproed dramatically 

soas hatthreasmll mout f srlaitn lftnl' 
in the cohort al'tcr 24 hr at home. This virtually 
precluded the emergence of any rela tionshiip heteen 
the dose of ORS given at home and symptoms 
present at fIollo%%-up. Dose at home did relate to the 
number of sx'mptons present (severity of illness) 
when the child %%as evaluated at tie clinic (Fig. 41. 
Children who were imore ill at the time they were 
brought to the clinic were given more ORS per unit 
body weight while at home, 

ORS taite 

Mothers were asked if their children liked or 
disliked the taste of ORS. About 60", of the mothers 
interviewed reported that their children disliked tie 
taste of ORS. The remaining 40'%reported that their 
child found the taste of the luid acceptable. 
Palatability has been raised as an issue by prior 
investigators. Figure 5 reveals that 51"%of tile chil­
dren who were reported to dislike the taste were given 
less than 40 mlikg. Only 18% of tile children who 
'liked the taste' received less than 40 nLkg This 
variable appears to have exerted a major influence on 
dose. 

These data may be misleading. Field workers re­
ported a tendency for some mothers to substitute 
their own opinion for that of their child. The ob­
served relationship between taste and quantity given 
could also be confounded bv thirst. The child who 
was more ill might have more readily accepted any
liquid, suggesting that the, liked the taste. This thesis 
is not supported by tile available data. The children 
who reportedly disliked tile taste of ORS had the 

same severity of diarrhoeal diseasL at the ORT unit 
at home as did those who reportedl]. liked the 

taste. 

IS('t SSI(N 

Each mother had her own reasons for doing what 
she did during tile first 24 hr after she left the clinic 
with her rehydrated child. Some molhers noted that 
it was very dilicult to get the child to lake ORS in 
the clinic and deemed it impossible in their home. 
Others had no diflicults at the clinic and simply 
carried on tile same regimen upon arr ing at hotie. 
Work and obligations to other faMmit memhers inter­
fere with good intentions. Sotie mothers gase a liter 
of rehydratior iflid to their child re xkho had aiircatd% 
recovered and had io loose stools. Otie mother 
obtained additional packets and gase alnost three 

wan actorsil t'me ding CnIls p 
b} nynCpclnrspincluding time conistraiits imposed 
by competing responsibilities tit the liotie and 
mothers qutcsioning the credibilits of oill reh\dra­
lion therap. mitigate against compliance [21. 221. 
Ctts and associates 118] reported that most mothers 
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in Mozambique wcrc confused about the quantity of 
fluid to give and some administered it 'like a syrup, 
one teaspoon three times aday'. Stapelton [23] found 
that 75'", of mothers surveyed in Nepal reported that 
fluids were withheld when t child had diarrhoea. 
Withholding liquid is a common praclice: there is no 
traditional health belief or practice that supports 
giving more fluid. Oral rchdration is unlike other 
homtL-bascd medical interventions and is counterutt.i-
itive for most mothers. 

Innova tic research lmethods are nccessars to ocaiti-
date the determinants t' correct use of" ORS in the 
home. The fallow-up protocol reported here proved 
viable cicn in tile inhospitable countryside of 
Lesotho %hetre Ira cl is often restricted to loot and 
horse. ( )ver t)),, of all cases registered at the clinics 
wcre successfulls tracked dotwn for the follow-up 
visit. The direct abse rs aion and interview procCtiures 
used enabled data collection on over 2(00 cases in at 
period of 10 sweeks. This sample was satisfhctorv in 
terms of accuracy. qualntity, of daia. rLsource allo-
cation. and procedural denands. Measuring tie coil-
tainer that a mother used to dispense fluid combined 
with the mother's estimate of hlolst often it was filled 
pro ided atsurprisingl high lecel l'tagreenent. This 
approach oflcrs atmeins of obtaining actiurate qillin-
tit5 e.,tilatles for alternate fliids Such ias jice, soups. 
and tea lCen al to1e during tliarrhocal episodes. 
Gling increased fluid'.s is a beli ior iii sIhich mothers 
base been encouraged to engage but that planners 
base been unabhle to esalute. 

The dose of oral rehsratlion so lution giseit 1' this 
sample of flasollio tiiothers .alied across a \\ide 
range from case to case !:e%%sstciated sariables 

iniposed ,in order tn tile quantil\ data. Tile child's 
age and kteight exerted no clear inpact on1 the 
quantit. that ltthers gate. The finding that sounger 
children receive proportionall\ more ORS was not 
explained b\ the data sse had ill hand. Whether the 
child reportedls liked or disliked the lastc of' the 
solutin ditl influence bai tihe aiiliunt gisl\c and the 
dose. The status data stiugest thalt Iolhers \ere riot 
inP ueinccd b\ se\eril\ of the child's del\dratlioii ill 
judging pdaitabilitv. The relatitiship of' palatabilit. 
to qtluti\ niust be tlakeli Ilt(O accotlt ill describing 
tile elements th t inlluence Ilt\ 1stICIt ORS is gt\cn, 
Tile mechanism of' this largely legait' inlelnce 
deserves further intcstigaition \sit special attention 
to how it can be elimiinaled. Se\erit\ of illness at the 
time that the child \tat taken to the ORT clinic %\as 
the other factor Mtich nfltenced the aloutlt ol')RS 
given atl home. Those children most ill at tile time of 
their clinic sisit \tere likels to recei\c tile most fluid 
ait hol.c Mothers might ha c been influenced to 
withtold treatment or reduce qualtity administered 
because their children \oinited turing or following 
ORS administraiion. There stas. hoscser, no corre-
spondence bctsscen voliiling i.utI dose given. Only 
32% of the mothers reported any vomiting at all. 

The number of loose stools reported by mothers 

and quantity ofORS given did not correspond closely 
(R = 0.21). Neither was there any difference in the 
average amount of ORS given to children above and 
below the age of 9 months. The lack of relationship 
of volume given and number of loose stools observed 
raises the question of whether the cupful (or two) per 
loose stool instruction was ellective. A common 
alternati%e is to tell the mother to gise at fixed daily 
dose [211. A recommendation such as I day for 
infants and I Iday for older children is clear and 
simple. It is qtitc possible, however, that instructions 
concerning qtltantity hate little impact regardless of 
content. At least one st udv 171 reported success using 
'ad lititum' instructions in wich ntthers %eregiven 
no specific instructions concerning qia1lit.,,. 

I)uring he follow-up inters iew all of the mothers 
remcibiered that tile nurse had told them to continue 
to give ORS at home and most recalled thait they wcre 
to give 'a lot' or 'all' of the fluid. I:cw mt hers could 
serbali/c anything about Ile liuig-full rutlC that was to 
guiide fluid administration. No iiiothier mentioned 
Ihl she %kias supposed to give I%%o cups per loose 
stool. Most mothers intlicated that thes were told to 
gisc tile fluid frequently. Ilost Much iitlrS wcre 
influenced by the mugful (or tltio) per loose stool 
iistruction is liioot. No ob.jectisC lnetesures of" tie 
frequency of' loose stools stere LtollectCd. 

BCcatise diarrhoea is to t siiglt, disCase, thC 
subs-qutcnt dehlydration is inlicrentls kariabilc 'rolii 
child to child and incident to incitdent ill lie sallle 
child. Mothers in I.csottho are being alerted to the 
signs of dehydration. arc being encouraged It begin 
rchsdration after it\o loose stools, and are being 
encouraged to Ireat simple diarrhoe0a It home. I low­
eser. if tile diarrhoca persists. if t Ic\er lcehOps. or 
it' blood or nmucus appears in lic stools. itiothers are 
directed to take their child to one of Ile gro\tillg 
ntmber of ORT units. Fl esact criteria that form 
the basis for tiiaking tile decision to colnic to the clinic 
are tunknown. Presulnabl\ the\ blase to to \ith 
seserilv of illness and factols relating to access. The 
fam ilies wlmi se studied tere i select samiple of 
fatiiiies tt'hose children had diarrhoeal episodes. It is 
likely that these children had mtrc sc\cre syliiptoms 
or more colicernetd parents. The act of cotlilng to a 
clinic is probabily associated wit i a more severely ill 
child and possibly enhanced likelihood rolotitpliuce 
%iti suggested litle-based treatcent. 

There is no colselistus oil shat constitules atl 
adequate dose of ORS for t child %%itl diarrhocal 
disease. The judgmein is conplex and involves esti­
tlates ocurrelt fluid deficit amd likely future loss. If' 
a child is licsdratcd, the tilv sale procedture is to get 
the child to trained iiedical personnel who call make 
the proper diagnosis and prescribe the steps ticcessary 
to deal with the fltid deficit. 

A critical issue ill child survival is whether unsupCr­
vised mothers will administer ORS ill suflicicnt quail­
lily to prevent dehydration. lin a study conducted 
in Egypt, Riyad et al. 1211 found that home 
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administration of' fixed quantities between 300 and 
520 ml a day was sufficient to pre'-cnt dehydration in
99% the children under two years old that they 

followed throughout the duration of their illness. The 
minimum effective dose ajl, rs to be about 
40-50 mlikg:day. Roughly seventy percent of the 
Basotho mothers gave this inuch or nmore during the 
24 hr observed. Recall that these mothers were not 
warned that there would bea tollow-up visit. 

Some caution should be used in attempting to 
generalize these results to other dceloping countries,
Basotho women whose childlrCn wveobserved had just 

over two years of' schooling, i average. )ni y 3, had 
no school ng at all. -xcILtsiye breast f'eeditig is a Ilmos,;t 
universal in Lesotho. C'linic stall' are well trained. A 
sophisticated heflalth i cssage coinmnunication pro-
grammne is in place. With ill] o these positive fleaturcs 

[hat( are not universal iii descloping countries, the 
Lesotho ('D) prograninic his achicved stibstanti alI 
efl'ectiveness. 

.liA,|€ ('nohdil,'it"he auit hors likt'edgeotth e 	 ouild to aekowl.l-followo fileo alilhorS kOir~ie to 	 the sitlv 
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Research antI te loplilelt of' ire [:,S. Agcicv for Ilter'natioinal D(ND.'ttalonl Ii v5is condutcitedtbN tiehcichpnti (AI1). 

Acadeniy for Elducatioal I)esclopient under conlract 
no. DPE-5)84-Z-00-9018-01). This report (foes not necess-
arily represent tihe vievs iir opaiis of tiie Ageiiv forIteresntiol , o ropinionsof' e 

REI.ERIN(ES 

I. 	 Rohde J. Acceptini g ORT, report from taili. Diarrhoea 
Dialoge 4 5. Deceiber 1984. 

2. 	 Snyder J. I). aiid Merson M. II. The magnitude of the 
global problem of ac tue diarrlical discase: A review of 
active suryciIlaice data. Bll. ItVd IIth Organ. 60, 
605 613. 1982. 

3. WIiC). A manual fur the ircaliiient of acute diarrhoea. 
11710 I'rorirainmeifor (Control o/ DtarrhoalI)i.'.'., 
Ser. 80.2. 1984. 

4. 	 Merson M. II. Oral relivdratiou therap, from theory 
to practice. IWHO0 Chronicle.%41), 116 118. 1986. 

5. WIHO. Oral rehdration therapy for Ireatllent of'ditr-
rhoea in the hone. l'O10 I'rogrimme for ('onroI of 
Diarrho'alDiea.'., Ser. 86.9. 1986. 

6. Hatch 1). L., Vreuls R. C., "Toole M. J., Motectee 
M. M., Monoang I., Ngataic C'. N.. (Giitelman I). M. 
and Waldman R. J. The eflective case managenient of 
childhood diarrhoea with oral rehydration therapy in 

the Kingdom of Lesotho. Iit. . Epidteiol. 19, 
1066 1071, 1990. 

7. Sharifi J.. Ghavami F. and Nowiruzi Z. Treatment of 
severe diarrhocal dChydration in hospital and home byoral fluids, J. irop. A/i'd. Hligiene 90, 19 24, 1987. 

8. -l-Rafie M., Itassouna W. A.. Iirschllorn N., Loza S., 
Miller P., Nagaly A., Nasser S. and Rivad S. Effect of 
diarrhoeai discase control on inillfnt and childhood

imortality in Fgsp. Lamer 335, 334 338. 1990.9. Nagarajan L. Majunmdar S.. Natarajan J.. (ianguly 
N. 	 K. and Walia If. N A comparatii study uifdfdlerent 
ithods of irain ing of ruraI subj cts Ior reconstitution 

of oral rehifraiion solu]iloils. 1id. I'edial. 26, 323 329,
0. 	 YaCh D., IlOOgCndOOrn . and \,,inSchirrtling Y. E. 

Village health orkers are able it) leach mothers how to 
safely prepare sugar Nalt solutions. P'acdiat. Irinatal 
EpI,icoiol. I, 153 101. '87. 

ItI. 	 laure A., le Lctn M.. Vela sthie/-Jones L.. Becerra 
Abrahlaii-Jalil A. ()rajF. C'..Maulen I.- Mortno-Salehe II.. Muraira A. andrelid ralioinsolutiois \with 60 (r 
90 iiiiiol L of sodiuln forl iiftntns %kill acule diarrhea in 
accord wilh iheir nulritional smaits. Iohii .Ih'dico th1 

IIosotl In/an ti//li' H.dto o 47, 76 766, 199). 
12. 	 Zo.sa L. Li Carson I).. Feacheii R., Kirk\,.ood I., 

l.iutlsasSirith F. ind I o\%enshn R. ]omle-based oral
rehi lrailion thrap. ii ural tinihab,\e. Tram. R. So'.tro .) ied. Il ii'fn 78, 11)2 10)5. 1984., I' . S mthI W. Gcller S. altd Foote13. 	 lder J.. TFouchelc 
l), The I leallicoii project and file teha\ioral Manage­

rrh/l c ai o' n /io ilili of I/u' .'oa:iliai 
ier of 

catio, [t iisrS4 I'es li ,rof Io ( ia,nilaelp1986. 
roralm .94 /9.r. A lne S, chlool 'oninuni-

I. 	 Thane toe. Klhiii Maiiin I.. Tin Ac, Mar Mar Nvein 

and Ye Ihut. Oral rchdralionlhcrap. ile home by 
,illage niolhers in Burma. i,-an.s. R.S,. trop. Med. 

. gi, 
16. 	 Olango P. and Aboid F. )elermiats of notlhers'

trcatnient of diarrhea31, 	 1245 1249. 1991).ill rural Ethiopia. S. .S'i..tied. 

1 	 , 14 t). 10 I 
17. 	 Sndcr J. 1). Yunus M, D.. VashCd M. A. and 

fiChakrabor.%.1.IHomic adminisercd Oral Therap) forDiarrhea: A laboraior, sld, of sal\ and elficacy.Tran.. R. Sm'. Ir,,p. .,e. /igiem, 76, 329 333. 1982., 
18. 	 ('uts F., Cliff J.., Reiss R. and Sluckey J. F\valuating tile 

Inagl&Illet of diallrhoea in health celites in Mozam­
bhIdee. a. r- i..tied. I gi.st,'t 9 1, 61 66, 1988 . 

19. 	 TOuclucttc I). F.. Elder J. and Nagiel NI. Ilo\ nIuuCh oral 
rehidraliii Solution is actually adiiinistercd during
hoilc-ba sedI hirup,,' .1. r,, . M/, . IlU(tiin' 93, 28 34, 
1990. 

20. 	 Staton B. F.. C'lemns .. I)., Ai. K. N. A. and 
Rahnian M. Tentv four hour recall, knowledge alti­
rude practice Wtestionniaircs anid direct obsCrvatiois of" 
sanilary practices: A colparativc study. Hid/. Ifh7d /th 
Or.

t gan. 65, 217 222. 1987. 
21. 	 Riyad S., IMoughi NI.. 1l1 Rchini Wahish A. aiid 

IHirschhorn N. After rch.dration: hat happens Io tile 
child' J. iop. I''duat. 37, 221 222, 1991. 

22. 	 Mull J. 1). and Nill I). S. Mothers' concepts of' 
childhood diarrhea ii rural Pakistan: what ORT pro­
gram planners should knuou. Sot. S( . Med. 27, 53 67, 
1988. 

23. 	Staplcton NI. C'. i)iarrhocal diseases: perceptions and 
practices in Nepal. So. Sci. Med. 28, 593 604. 1989. 


