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SOLUTIONS: RESULTS FROM SEVEN HEALTHCOM SITES
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Abstract—This r*udy examined the volume of oral rehydration solutions given to children during diarrhea
and the length of time the solutions are administered. It also at:zmoted to test the importance of individual
and contextual factors—especially motheis’ knowledge—in explaining the administration of oral rehydra-
tion solutions. Data about the treatment of an episode of child diarrhea within the last three months were
collected from large samples of mothers in seven sites in Africa, Asia, and Latin America. The results
showed that nral rehydration solutions were given in smaller volumes and for shorter periods of time than
recommended. The majority of children received at least a glass (200-250 ml) of solution on the first day,
but few received more than that. Daily administration of packet-based solu'ions or of sugar-salt solutions
(promoted in two of the countries) during diarrhea was generally quite lov, ranging from 16 to 60% of
cases given an oral rehydration solution. However, in four out of six sites, at least half of the children
with diarrhea for more thar. one day were given an oral rehydration solution for more than one day. The
majority of children were given some form of other fluids (c.g. more water, special teas, or continued
breastleeding), but their value in preventing dehydration was not clear because the volume of other fluids
given could not be assessed. Few of the hypothesized predictors of administration explained the variation
in volume or duration of ORS/SSS administration within any spetific country or across sites. The research
points to the need for more information on the decision process used by mothers when treating their
children's diarrhea and on outside factors influencing this process.

Key words—oral rehydration therapy, diarrhea, developing countries, health communication, knowledge

INTRODUCTION

During the 1980s oral rehydration therapy (ORT)
emerged as one of the most promising technologies to
prevent death from diarrhcal disease, a leading cause
of infant mortality in developing countries. Approxi-
mately 4 million children die from diarrhea-associ-
ated causes annually around the world [1,2]. The
potential danger of diarrhca, combined with the
apparent simplicity and cost-effectiveness of ORT,
has led to widespread production and promotion of
oral rehydration salts (ORS) packets and sugar-salt
solution (SSS).

Use of oral rehydration therapy has increased
significantly (globally from 12% of episodes treated
with ORT in 1984 to 35% in 1989) [1). However, to
improve programs in the future, we must go beyond
assessing whether mothers use ORT at all to focus on
how they use it.

Reviews of studies of oral rehydration programs
throughout the world suggest that the solutions pre-
pared and administered at home generally are not
used as recommended (3, 4). If oral rehydration sol-
utiors are not mixed accurately, the resulting fluids
may be ineffective or, worse, dangerous. Efficacy also
depends on a child being given sufficient quantities of
fluids to replace those already lost through diaithea

and to maintain the child’s hydration as the episode
continues. According to the World Heann Organiz-
ation (WHO) policy on oral rchydration therapy, this
requires starting fluids early in the episode and, when
oral rehydration solutions are given, administering
sufficient daily volumes of solution and giving the
solution every day that the child is losing fluids
through diarrhea.

Mothers® behavior in administering oral rehydra-
tion solutions has been linked to a number of facters.
Those most frequently discussed in the literaiure are
related to mothers' beliets and knowledge-—about
treatment of diarrhea, about the function of oral
rehydration solutions and the concepts of dehy-
dration and rehydration, about ORS or SSS as a
satisfactory treatment, and about how to use the
solutions. These findings suggest that communication
or educational programs have an important role in
improving rehydration behavior.

This study compares the quality of administration
of oral rehydration solutions (packet-based and
sugar-salt solutions) across seven sites in Asia, Latin
America and Africa and examines possible piedictors
of higher quality use (giving greater volumes of oral
rehydration solutions and giving the solution for
more than one day). In particular, the study addresses
whether knowledge about diarrhea and oral rehydra-
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tion is related to volume or duration of oral rehydra-
tion solution administration in order to assess
the potential role of education or communication
programs in improving ORS or SSS administration.

ORS or SSS administration

The World Health Organization stresses the im-
portance of giving a child more fluids as soon as
diarrhea starts. WHO policy has recommended ORS
packets for the freatment of dehydration but states
that, although not necessary, ORS may be used,
along with home-available fluids and SSS, to prevent
dehydration in early-stage and milder episodes [5].
For acute diarrhea, WHO recommends administering
100 ml/kg body weight per day of oral rehydration
solutions until the diarrhea stops [6].

However, in practice, many countries have focused
on promcting ORS or SSS (where packets are un-
available) for essentially all episodes of diarrhea to
prevent dehydration. In almost all the countries in
which this research took place, the general policy
was to give ORS or SSS for all cases of diarrhea and
to start administering the solution immediately. In
these countries, the WHO recommendations on the
volume of solution to give have been translated into
instructions to administer one liter of ORS or SSS for
each 24-hr period or onc-half to one cup of solution
after each loose stool (depending on the child’s
age).

Many studies have shown that children tend to be
given less than the recommended volumes of ORS or
SSS, ranging from only a few spoonfuls or doses of
the solution per day to a mean of 300400 m! a day
(8~14). Few studies have reported whether children
are given oral rehydration solutions carly in the
episode or for an extended number of days (but see
Bentley, and Coreil and Genece {15, 16])). However,
the assumptions in the literature are that thesc prac-
tices also do not meet the standards. Previous re-
search has identified a number of factors that explain
mothers' administration of oral rehydration solutions
in lower volumes and for fewer days than rec-
ommended: lack of knowledge; current preferences,
beliefs, and practices related to the treatment of
diarrhea; poor access to ORS packets or SSS ingredi-
ents; and the realities of the mothers’ everyday lives,
particularly availability of free time.

One common explanation for the low volumes of
ORS or SSS administered is that mothers assume that
ORT solutions are like any other medicine and
should be administered in small doses [4, 9-11). In
some cases, the distinction between ORS and SSS and
other *  tments for diarrhca may not be made clear
by healn providers, as was the case in villages in
Mozambique where mothers received pharmaceutical
drugs, ORS packets and instructions for both at a
busy pharmacy window [9). Levine suggests that the
broader promoation of ORT as having a curative
function has contributed to mothers' confusion about
administration [4].
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Another major explanation for nonuse and for
administration of low volumes of oral rehydration
solutions is that wnothers have insufficient knowledge
about dehydration as a dangerous consequence of
diarrhea and about the rehydrating function of ORS
or SSS [4, 10, 15). It is assumed that, if mothers knew
that these solutions do not stop diarrhea, but prevent
dehydration, they would be more likely to give a child
ORS or SSS and to administer it as recommended.
This assumption is reflected in the attempts of many
ORT programs to teach mothers about loss of fluids
and rehydration. However, support for this view is
mixed. Levine's review of ORT evidence concluded
that there is no substantial relationship between
knowledge of the purpose of ORT and its use [4].
However, recent analyses from seven sites participat-
ing in the HEALTHCOM project showed that
mothers with a basic knowledge of rehydration were
significantly more likely to have used ORS or SSS at
all for the last diarrheal cpisode in one of their
children [17). Bentley found that northern Indian
mothers who knew the function of ORS were more
likely to have given ORS at the start of the episode
(15), but Coreil and Genece found that Haitian
mothers with an uvnderstanding of rehydration
delayed giving ORS [16).

A number of studies point out that mothers often
do not know how much oral rehydration solution to
give or how long to give it, suggesting that edu-
cational cfforts need to emphasize proper adminis-
tration [9-11). In Mozambique, instructions given to
mothers about ORT use varied from no information;
to information about ORS mixing only; to infor-
mation about mixing, administration, and fluids.
Mothers who reccived full information about ORS
gave greater volumes of ORS than those with no
instruction [9]. However, mothers have been found to
give lower than recommended volumes of ORS even
after careful training about ORS administration
(12-14). It is not clear whether mothers in the latter
studies knew how much ORS to give when they left
the clinic, if they agreed with the instructions, or if
other factors besides lack of knowledge influenced
their ORS administration practices.

Low volume and short duration of ORT adminis-
tration have also been associated with dissatisfaction
with ORT and particularly with its lack of efficacy in
stopping diarrhea [4,9, 10, 15, 18). Mothers® primary
concern in treating diarrhea is to stop it. However,
oral rehydration solutions do not stop diarrhea and
may even seem to exacerbate the symptoms, increas-
ing the number of stools and leading to vomiting. In
a study in Mexico, anti-diarrheal drugs that yielded
symptomatic relief had a much higher compliance
rate, suggesting that disappointment with the curative
efficacy of ORS may have prompted lower compli-
ance [4]. Higher compliance rates for other drugs
compared to ORS also were found in Mozambique
(9). Dissatisfaction with ORS or SSS can influence
mothers’ intention to use the solutions at all and can
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also result in their stopping administration earlier
than recommended, when they see that the diarrhea
has not stopped.

The attitudes and practices of health providers are
also important factors. In many countries, health
workers and doctors continue to prescribe antibiotics
and anti-diarrheals, with or without fiuids or oral
rehydration solutions [7). Physician or clinic attitudes
about oral rehydration solutions and their rec-
ommendations may influence mothers' views of what
is appropriate or good treatment of diarrhea. In
addition, use of other, often ineffective drugs is seen
as taking attention away from the use of ORT and
the rehydration of the child [7, 19).

One of the most important predictors of diarrheal
treatment may be the mother's assessment of the
specific episode. Diarrhea is very common among
children in developing countries, and most cases are
mild and self-limiting. Based on their experience,
mothers first assume an episode is mild and wait to
see if symptoms and duration warrant treatment and
what kind [9, 15). Treatment may vary according to
the mothers' interpretation of the episode’s cause
and/or to their assessment of its physical character-
istics and severity. Children with diarrhea that is
considered more serious are more likely to be given
ORS or SSS at all {8, 20, 21] and to have received the
full, recommended volume [14).

After calculating that it would take a mother over
3 hours to give a child a liter of ORS at the rate of
1 teaspoon a minute, Riyad and colleagues concluded
that a mother's time may be the *“final limiting
factor” in giving the iecommended volumes of ORS
[12). Oral rehydration solutions should be adminis-
tered in small amounts, throughout the day, until an
adequate volume has been consumed. Compared to
other treatments available, giving oral rehydration
solutions is inconvenient and time-consuming. Be-
cause of work or other demands, mothers may be
hard-pressed to allot the time necessary for ORT
preparation and administration {14, 22, 23). Mothers
have appraised ORT preparation or administration
as too demanding on their time [15) and the solutions
as cumbersome to mix and difficult to administer [18).
A recent study in Bangladesh found that mothers
were twice as lixely to use a sugar-based ORS, that
was casier and less time consuming to prepare and
that did not require fuel, than they were to use a
rice-based solution that was more readily available
than the ORS packets and was also secen to stop
diarrhea [24).

Access to and direct or indirect costs of ORS
packets and sugar and salt also constrain use of oral
rehydration solutions [10, 18, 25). Mothers may not
be given sufficient ORS packets to give the rec-
ommended volume of the solution for the entire
episode [26, 27). In addition to requiring the mother
to go back for more packets, giving her only onc or
two packets may indirectly suggest how much she is
expected to give the child during the episode of
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diarrhea. Research in Nepal has also suggested that
the size of the packet may influence the volume given.
Mothers using one-liter, half-liter, and quarter-liter
packets gave progressively lower total volumes for
each sinaller packet [28].

The literature indicates that, in addition to struc-
tural factors such as access and time availability,
beliels (about diarrhea and its treatment, and about
the efficacy and function of GRS) and knowledge
about how to administer the solution play a large role
in determining ORS administration behavior during
diarrhea. This suggests that programs attempting to
change beliefs and increase knowledge will have some
impact on ORS or SSS administration. In this study,
we cxamine the importance of these different factors,
particularly knowledge, in explaining ORS or SSS
administration.

METHODS
Description of study sites and programs

This study compares the administration of oral
rchydration solutions (packet-based or SSS) for each
of seven sites in Asia, Latin America, and Africa. The
data were collected as part of the evaluation of the
USAID-funded Communication for Child Survival
(HEALTHCOM) projects in Ecuador, Guatemala,
Lesotho, the city of Lubnmbashi in Zaire, the
previnces of Central Java and West Java in Indone-
sia, and four arcas in the Philippines. In all seven
sites, HEALTHCOM assisted the local government
in promoting the “se of ORT for children with
diarrhea cither before or after this research took
place.

Although all the individual projects were carried
out under the larger HEALTHCOM project and used
the same general methodology, each was tailored to
the specific site ysee 29, 30). This resulted in pro-
motion of packet-based solutions in Indonesia, the
Philippincs, Ecuader, and Guatemala and sugar-salt
solutions (with some later promotion of packets) in
Lesotho and Zaire. Different communication strat-
egics and messages were developed and pretested for
cach site [see 29]. Table | describes the major mess-
ages of each country's program and the adminis-
tration instructions for oral rehydration solutions.

Almost all of the programs promoted ORS or SSS
for every episode of diarrhea. However, in West Java,
radio messages told mothers to give ORS “if diarrhea
continues,” and health volunteers were trained to
recommznd ORS only when signs of potential dehy-
dration were scen (although all the volunteers sur-
veyed about the last diarrhea case treated reported
recommending ORS regardless of symptoms) [31].
The communication messages in these programs gen-
erally focused on explaining and promoting ORT
(particularly oral rehydration solutions) through
mass media channels, and depended on specially-
trained health workers and volunteers to give specific
administration instructions. Only in Ecuador did the
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mass media (television and radio) carry messages
specifying the volume to give (one cup of ORS after
each stool). In all countries, ORS packets included
printed instructions on the volume to give children of
different ages. In Lesotho, we were unable to deter-
mine the specific content of radio messages because
radio logs or scripts were unavailable. In the two
baseline-only sites, Guatemala and the Philippines,
no specific information is available about ORT activi-
ties that occurred before the surveys.

Procedure

The impact of the communication programs on
changing the treatment of diarrhea and use of oral
rehydration solutions at all, the major focus of these
ORT programs, has been reported cisewhere {30).
Even though the data reported here come from the
same health communication evaluations, we cannot
use them to discuss whether these programs directly
affected mothers’ ORS or SSS administration prac-
tices because of the discrepancies between the
countries in their programs and cvaluations and
because most of the programs did not focus on the
details of ORS or SSS administration. Instead, this
study reports on cross-sectional analyses of data from

a single survey from cach country, documenting
mothers’ administraticn of ORS or SSS and examin-
ing predictors of their behavior.

The data from five sites (Ecuador, West Java,
Central Java, Lesotho and Zaire) come from surveys
carried out after HEALTHCOM-supported com-
munication and other ORT-related activities were
conducted. For the Philippines and Guatemala, the
data used were collected before HEALTHCOM-as-
sisted communication activities began, but after other
ORT promotion activities were underway.

In each site, a sample of primary caretakers
(generally the mother) of children under five years old
was drawn from existing sampling frames developed
for the census or from sampling {rames developed by
commercial research organizations. The samples were
drawn through two- or three-stage cluster pro-
cedures. In three-stage samples (Central and Wesl
Java, and the Philippines), districts or other large
geographic units in target arcas were chosen ran-
domly in proportion to population, then census areas
within districts and caretakers within census areas
were selected randomly. Two-stage samples consisted
of random selection of census areas, then of caretak-
ers (Lesotho, Zaire, Ecuador and Guatemala).

Table | Messages about treatment of diarrhea and administration of ORS or SSS*

Specific ORS administration
instructions

Country  Channels Major messages
Ecuador  Televison Get ORS packets as soon as
Radio diarrhea starts.
Health workers ORS replaces fluids
Pamphlets Dehydration is dangerous.
Signs of dchydration.
Take the child to the health
center if the diarrhea worsens
or lasts more than two days.
Continue feeding
Central Radio Give lots of fluids.
Java Local health Continue breastfeeding
volunteers Continue feeding.
Manuals for Give ORS.
volunteers ORS replaces Auids lost
through diarrhea
Go to the health center if
diarrhea continues
West Radio Diarrhea is daigerous.
Java Health center Children lose fluids.
workers and Give more fluids.
local volunteers Give ORS if diarrhea
Counseling cards conlinues.
Film ORS is the best luid for
Advertisements diarrhea.
Continue breastfeeding.
Lesotho  Radio Give ORS packets if available.
Health center Use SSS if unable to obtain
workers and packet.
village health Give home fluids if neither is
workers available.
Zaire Health workers Dehydration is loss of water.

Signs of dehydration.
SSS replaces lost water,
Give SSS for all types of
diarrhea.

Continue breastfeeding.

Give one cup of solution after
cach stool.

Give a spoon at a time until
solutton is gone.

Discard remaining solution
after 24 hr

Do not force child to drink.
(all channcls)

Give fluids and ORS
immediately (radio).

Give ORS after every stool
(radio).

Give 3 glasses in first 3 hours
(half for small babies), then
give 1 glass after every stool
(ORS packet).

Give | glass of ORS after cach
loose stool, % for children
under | year (ORS packet,
health volunteers).

Give the solution a little at a
time until the child finishes the
entire glass (packet, health
volunteers).

Pour solution into a cup and
give with spoon or out of cup
(printed brochure).

Give SSS as soon as diarrhea
starts.

Give one glass of SSS after
cach stool or when child is
thirsty.

*The data used in this study from Guatemala and The Philippines were collected as part of the baseline
assessment. Specific information about these countries’ ORT programs before the HEALTHCOM-assisled
activities is not available. The specific content of radio messages in Lesotho is not known,
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Table 2. Description of the samples

Sample
size (mothers
with a case of
diarrhea in a young

Date of Sample child in last 3
Country survey Sample population size (entirc) months)*
Ecuador 1986 National 2702 598

(cases in last 2 weeks)

Guatemala 1987 National 527 5091
(bascline)
Central Java 1990 Two regencies 800 257
West Java 1990 Five regencies 1000 424
Philippines 1987 Two regions, low SES 80y 459
(baseline) houscholds
Lesotho 1990 National 1016 47
Zaire 1990 City of Lubumbashi 1153 724

*The sample consisted of mothers with a child with diarrhea i the last 3 months except for Ecuador,
whete the questions about treatment of the last case of diarrhea were only asked for cases

occurring within the last 2 weeks.

In most sites, the sampling frames were chosen to
measure change in behavior in specific target areas,
not to strictly represent the entire population of the
country or province, Specifically, the surveys in Zaire
were carried out only in the city of Lubumbashi; in
Central Java only two regencies were sampled; in
West Java five regencies were covered; and in the
Philippines four regions were included. Although the
results cannot always be generalized to the entire
country, the data can provide some useful insights
into mothers’ administration of oral rehydration
solutions, Details on the population sampled and the
sample sizes are in Table 2.

In each site, mothers or carctakers were asked
about the most recent episade of diarrhea in one of
their children under 5 years old [32). They were then
asked whether the diarrhea had been treated or had
gone away on its own, whether the episode had been
treated at home or outside the home, and about what
treatments had been given and what drinks the child
had received. Those viho reported giving ORS pack-
ets or SSS were then asked several questions about
administration of the solution, including volume
given on the first day and number of days the solution
was given.

This study used a subsample of each survey’s
respondents that included only mothers reporting on
a child with an episode of diarrhea within the last 3
months, The decision to include episodes which oc-
curred up to 3 months before may be disputable.
There is some question as to mothers’ ability to
accurately recall details about episodes occurring
more than one month ago, or even 1-2 weeks ago
[33, 34). Earlier research in the countries studied here
found that mothers were more likely to report giving
ORS or SSS at all for episodes occurring more than
one month before the interview than for those within
the last month [35). We found similar results for use
of oral rehydration solutions at all in the samples
used in this study. However, among mothers in each
sample who used an oral rehydration solution at all,
there was no significant difference in volume and

duration of ORS or SSS use for recent (within the last
month) versus less recent episodes. This indicated
that including the later episodes would not greatly
distort the results. On the other hand, it assured an
adequate number of cases for the analyses in each
site. The only exception is in the case of Ecuador;
where only mothers dealing with a case in the last two
weeks were asked the detailed questions about the
last case of diarrhea in one of théir children. The
proportion of episodes occurring within 3 months of
the interview are listed in Tatle 2.

Variables

The goal of this study was to carry out comparable
analyses in each sitec and examine the results across
the seven sites, Because of variations in the context in
each country, the survey questions were not identical
in all the sites, although every effort was madz to
develop similar survey instruments. For these analy-
ses, we attempted to create variables that are compar-
able across the sites, realizing that comparability may
result in somewhat cruder measures of a concept.

Data on the volume of ORS or SSS given were
available for six of the sites (excepting Ecuador,
where questions about volume were not asked). In all
the sites, mothers were asked how much the child was
given on the first day he/she was given ORS or SSS.
Because of differences between countries in the con-
tainers and utensils available to mothers and those
recommended for mixing and giving the solution, it
was not possible to use a standard method for
measuring volume across the sites. In each site, we
allowed the mothers to report the volume given in
reference to the container they had used. In Central
and West Java, mothers were shown the standard
200 mi drinking glass used by 92% of the mothers to
mix and administer ORS and asked to show the level
of ORS given referring to the glass (for partial
glasses) or to say how many glasses the child was
given. Responscs were coded in ordinal categories
(less than one-half glass, one-half to one glass, one
full glass, etc.). In the Philippines, mothers were

v
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asked to show the interviewer the drinking vessel used
to give ORS, the level to which it was filled, and how
much the child drank. Interviewers filled the vessel
accordingly and measured the contents. In Lesotho
and Zaire, mothers were first asked what container
they used to give the solution, then how many of these
the child drank on the first day. In Guatemala,
mothers were asked how much solution was given and
the interviewers coded the responses directly (e.g. two
tablespoons, one liter).

In the analyses, voiume of oral rehydration solution
given is presented in two ways. The first measure is
whether the child was given at least one glass (200 ml)
of ORS or SSS on the first day the solution was given.
This would indicate whether children were being given
a substantial amount of the fluid, rather than only a
few teaspoons full. However, we also attempted to
estimate more specifically the volume of solution for
those cases where the volume was not measured by
converting the reported volumes into milliliters [36).
These estimates are crude, but they do give a clearer
sense of the relative volumes of ORS fluids children
were given in cach of the six sites. Because of the
differences in the way volume was measured in each
site, the analyses focus on the broader measure of
whether at least one glass of solution was given.

In countries recommending both ORS and SSS, no
differences were found in volumes given of the two
solutions. Therefore, the two were grouped to allow
for more cases per cell. Where two solutions were
available, one solution dominated (in Guatemala the
vast majority used packet-based ORS; in Lesotho and
Zaire, they uscd SSS).

Data on duration of giving ORS or SSS are
available for all sites except Central Java. Two differ-
ent measures arc used: whether the mother gave the
solution for at least as many days as the child had
diarrhea (for cases of 4 days or less, after which
children are supposed to be taken to health centers for
treatment), and whether children who had diarrhea
for more than one day were given ORS or SSS for
more than one day.

Jupiti A. McDivirr et al.

In Ecuador, Guatemala, Lesotho, Zaire, and the
Philippines, mothers were asked how many days their
child had diarrhea and, later in the questionnaire, how
many days they had given the child ORS or SSS. The
ratio of days of ORS/SSS to days of diarrhea was
computed for these cases. In West Java, mothers were
asked instead how many packets of ORS they gave
for the whole episode and how much they had given
on the first day. From thsse two varables, we devel-
oped a broader measure of whether the mother had
given ORS or SSS for at least more than ounc day.

RESULTS

Volume of ORS or SSS given

In general, mothers in these samples who used ORS
or SSS gave their child more than a few spoonfuls of
oral rehydration solution. In 4 out of 6 sites, a large
majority of mothers who used ORS or SSS reported
giving at least one 200 ml glass of an oral rehydration
solution to their child during the last episode of
diarrhea in the past three months (see Table 3). The
Philippines and West Java are the exceptions, with
only half or just over half the mothers reporting giving
a child at least one glass of solution.

Table 3 also shows that use of oral rehydration
solutions at all for the most rectnt episodes of diarrhea
in the last three months varied widecly between the
sites, from 6% use in Guatemala to 67% in Lesotho.
In general, around one-fifth to one-third of last
episodes were given ORS or SSS.

Table 4 provides more detail about the volumes of
oral rehydration solution given to children by convert-
ing the responses into standardized estimates of
volume. Overall, children in the samples were given
far below the WHO recommended daily volume of
oral rehydration solution. Mothers in four of the six
sites (Central and West Java, the Philippines, and
Zaire) tended to give a maximum of onc to two glasses
of solution in a day.

There was wide variation among the sites, with
mothers in the Philippines and West Java administer-

Table 3. Percentage of children given at least one glass of ORS/SSS in a day during last case
of diarrhea (first day that solution was given)

Solution
{recommended Percent of children
volume for Percent of children given given 200 ml or more

Country mixing) oral rehydration solution (of those given ORS)
Ecuador ORS 229 na

(1 liter) (n = 598)
Guatemala ORS or SSS 5.6 85.5
(baselinc) (1 liter) (1 = 5091) (n = 282)
Central Java ORS 26.1 76.1

(200 mi) (n = 257) (n =67)
West Java ORS 337 514

(200 ml) (n = 424) (n = 144)
Philippines ORS 18.3 46.4
(baselinc) (1 liter) (n = 459) (n =84)
Lesotho SSS or ORS 67.3 80.7

(! liter) (n = 447) (n = 301)
Zaire SSS or ORS 35.2 80.8

(1 liter) (n=1724) (n = 255)
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Table 4. Estimated volumes of ORS/SSS given in one day for last case of diarrhea (first day that
solution was given)

Solution Inter-quartile
(recommended Median volume range of volumes
volume for Range of volumes given in ml given

Country mixing) given (estimated)® (estimated)

Guatenala ORS or SSS 0-10 bottles 600 m| 250-1000 ml
(1 liter) (n=267)

Central Java ORS <} glass—4 200 ml 200400 ml
(200 ml) (n = 67)

West Java ORS <y glass-3 200 ml 135200 m!
(200 ml) glasses (n = 144)

Philippines ORS 0-1000 ml 150 ml 50-345 m!
(! liter) (n = 84)

Lesotho SSS or ORS 0-6 cups 750 ml 300-750 m!
(1 liter) (n = 229)

Zaire SSS or ORS 2 spoons to 8 250 ml 250-500 mi
(1 liter) glasses (n=173)

*Median volumes and inter-quartile ranges are reported rather than means and standard deviations
because the figures are general estimates, rather than specific measurements of volumes. These
statistics also give a clearer picture of volumes that varied widely from country to country.

*A large number of mothers in Zaire (but not in the other sites) did not remember or know how
many spoons or glasses of solution they had given. This table includes only those mothers who

answered the question.

ing the lowest volumes of ORS. In the Plilippines,
one-quarter of the mothers may have given only
several spoonfuls of solution (50 m] or less) to their
children. The median volume given was 150 ml, less
than a small glass full. In West Java, 22% of mothers
gave their child up to half a glass of ORS (100 ml) and
may have given their children only one or two
spoonfuls in a day. Half the children in the West Java
sample received from two-thirds to one 200 m! glass
of solution in one day. In two sites, mothers gave
much higher median volumes; in Lesotho the median
volume of SSS was 750 ml, and in Guatemala the few
children who were given ORS reportedly received a
median volume of 600 ml.

Two other factors are important in discussing
volumes of ORS or SSS given—the proportion of
children receiving a rehydration solution at all and
the proportion who were also given other fluids. Only
in Lesotho did a majority of mothers give a rehydra-
tion solution to treat the most recent episode of
diarrhea (see Table 3), resulting in 53% of all cases
in which at least one glass of solution was given. In
the other five sites, a minority of mothers gave any
ORS or SSS for a child's most recent episode of
diarrhea, resulting in 5-28% of all last episodes
treated with at least one glass of solution.

These rates of giving oral rehydration solutions
and of giving substantial volumes of the solutions
may be appropriate. Only 10% of diarrheal episodes
are estimated to require the complete oral rehydra-
tion solution [19). In many episodes, dehydration can
be prevented through giving other fluids available in
the home. Table 5 shows the proportion of children
with diarrhea in each site who reportedly received
extra or special fluids (primarily water, rice water, tea,
or milk) or breast milk, alone ¢: in addition to oral
rehydration solutions. Administration of extra or
special fluids to a child with diarrhea varied consider-
ably among the seven sites. From 18% to 88% of

SSM 39-E
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children who did not receive oral rehydration sol-
utjons received such fluids, and between 21% and
91% of children who were given ORS or SSS also
were given extra or special fluids, However, if contin-
ued breastfeeding is included as another form of
fluids, we sec that a large majority of mothers in every
site gave children with diarrhea other fluids and/or
breast milk during diarchea. While we have no esti-
mate of the volume given of thesc fluids, it is clear
that some form of fluids is commonly given.

However, it should be noted that, in Ecuador, West
Java, the Philippines and Lesotho, children who were
not given oral rehydration solutions were signifi-
cantly less likely than children who were given ORS
or SSS to have received other fluids. In these sites,
20-40% of children not given ORS or SSS also did
not receive extra or special fluids or breast milk. In
Zaire, special attention to giving of other fluids
during diarrhea was generally low, and 38% of
children not given SSS did not receive breastmilk or
more or special fluids.

The children at risk in these situations are thosc
who are no longer breastfeeding. In each country, the
vast majority (over 90%) of children who were
breastfeeding at the time they contracted diarrhea
continued to breastfeed during diarrhea whether ihey
were given oral rehydration solutions or not, One
exception is in the Philippines, where mothers were
more likely to withhold breast milk during diarrhea.
In the sample from the Philippines, 70% of currently
breastfeeding children who did not receive ORS and
61% of those who did receive ORS continued breast-
feeding during diarrhea.

Explanations for low or high volumes of ORS or SSS

To understand why motheis using oral rehydration
solutions gave more or less volume, we carried out
logistic regression analyses for each site with volume
given (one glass or less, and half a liter or less) as

/
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Table S. Proportion of children given extra or special fluids or breast milk, alone or in
combination with oral rchydration solutions

Child received extra or special

Child received other fluids andfor

fluids breast milk
Not given oral Given oral Not given oral Given oral
rehydration rehydration rehydration - rehydration
Country solution solution sclution solution
Ecuador 56.3¢ 80.7 76.4* 92.6
(n = 462) (n = 135) (n ™ 462) (n = 135)
Guatemala 87.6 89.6 94.1 93.9
(n »4 4688) (n = 289) (n = 4740) (n =293)
Central Java 24.2 35.8 85.3 89.6
(n = 190) (n =67) (n = 190) (n=67)
West Java 48.0* 67.8 81,5~ 92.3
(n = 281) (n = 143) (n = 281) (n = 143)
Philippines 66.1¢ 82.1 771 90.5
(n = 375) (n = 84) (n = 375) (rt = 84)
Lesotho 28.1° 40.5 61.6° 7.7
(146) (n = 301) (n = 146) (n = 301)
Zaire 17.9 0.8 61.6 67.1
(n = 469) (n = 255) (n = 469) (n = 255)

*Differences between ORS/SSS users and nonusers significant at P <0.05.

dependent variables. Two variables were included to
control for general access to community services
(measured by availability of water in the home or in
the compound) and fer mother’s education. The
following variables were examined for their predictive
value: sex of the child with diarrhea (boys have been
shown to reccive preferential health care in some
countries [37, 38)), mother's assessment of whether
the child was moderately or very sick vs not sick [39],
giving of extra or special fluids during the episode
(excluding breast milk and oral rehydration sol-
utions), giving of non-liquid treatments (generally
antibiotics or anti-diarrheals), mother’s potential
availability of time (mother's work status and the
ratio of older children and adults to children under
five in the houschold), and several variables measur-
ing knowledge. The knowledge measures include
mother’s knowledge that ORS or SSS replaces fluids
{40), mother's ability to recite or demonstrate correct
mixing of the solution in use in the country (used as
an indicator of her knowledge about the mechanics of
ORS or SSS use because no direct measures were
available for administration), and mother's concerns
about diarrhea in general. In Guatemala, the Philip-
pines, Lesotho, and Zaire mother's concern about

diarrhea was measured by a scale of the possible
physical consequences of serious diarrhea. The
measure diffcred in the two Indonesian sites. In West
Java, mothers were asked if a young child could die
from diarrhea, and in Central Java they were asked
if diarrhea was dangerous for a young child.

Within each country, very few of the hypothesized
relationships were significant and, among those that
were, there was no overall consistent pattern across
sites (see Table 6 for results for one glass; those for
half a liter are not presented because so few showed
a significant association). Mother’s assessment that
the child was sick, mother's education and work
status, potential availability of household help, and
use of other treatments were not significantly associ-
ated with volume of ORS or SSS given in any
country. Mothers in Lesotho who gave extra or
special fluids, were more likely to give at least a glass
of SSS as well, rather than giving a smaller volume
of SSS as expected. Only in West Java, was the sex
of the sick child a consideration (boys were more
likely than girls to have been given at least one glass
of ORS), although there was a nonsignificant trend
toward giving a greater volume to boys in several of
the other sites,

Table 6. Results of logistic regression analyses with giving at least one glass of solution as the dependent variable (odds ratios
and 95% confidence intervals)*

Guatemala  Central Java ~ West Java Philippines Lesotho Zaire
(n = 255) (n = 67) (n = 144) (n = 84) (n =292) (n = 253)
Child is a girl 0.64 0.84 0.44 0.66 0.72 1.17
(0.31,1.32) (0.23,3.05) (0.21,0.92) (0.24,1.79) (0.39,1.32) (0.43,3.32)
Other fluids given 1.4 118 1.36 0.76 2.09 1.83
(0.43-4.54) (0.29,4.80) (0.62,2.99) (0.20,2.81) (1.08,4.05) (0.70,1.74)
Knowledge that ORS 0.84 0.59 1.05 2.62 1.66 0.84
replaces fuids {0.39-1.80) (0.15,2.34) (0.38,2.89) (0.93,7.41) (0.87,5.81) (0.41,1.69)
Correct mixing 1.46 na 1.75 na 2.24 15
knowledge (0.65-3.26) (0.84,3.65) (0.57,5.81) (1.41.7.04)
Mother's general concern 1.19 2.68 1.06 1.36 085 0.17
about diarthea (0.84,1.67) (0.30,23.72) {0.49,2.30) (0.73,2.52) (0.60,1.20) (0.51,1.14)

*Significant associations ar= highlighted in bold type. Control variables that were not significantly associated with the dependent
variable in any site are not displayed in the table. These include: easy access o water, mother's education, child considered
not sick (vs a little sick or very sick), child was given other treatment, mother's work status, and ratio of ¢1der children and

adults to children under § years,
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Table 7. Duration of ORS and SSS administration during the last cpisode of diarrhea

% given ORS

every day of % given
cpisode or longer % given ORS> 1 ORS who had
(cases lasting 4 day & had > | day of
Country Solution days or less) diarthea > | day diarrhea
Ecuador ORS or SSS 3.6 41.0 87.4
(cases in last 2 (n =78) (n=117) (n = 135)
weeks only)
Guatcrmala ORS or SSS 36.9 624 98.9
(n = 103) (n = 263) (n = 266)
West Java ORS na 313 93.7
(n = 134) (n =143)
Philippines ORS 26.1 51.6 95.0
(cases in last (n = 23) (rn = 31) (n = 40)
month only)
Lesotho SSS or ORS 61.4 91.6 94.6
(n = 145) (n = 274) (n = 296)
Zaire SSS or ORS 23.1 76.8 98.4
(n=91) (n = 237) (n = 250)

Of the hypothesized knowledge variables, knowing
how to mix ORS or SSS correctly (a possible measure
of exposure to detailed information about the sol-
utions) was associated with giving at least one glass
of solution only in Zaire. General knowledge that
oral rehydration solutions replace fluids was not
significantly related to giving at least a glass of
solution, nor was concern about the danger of di-
arrhea.

The lack of significant associations could partly
have been a function of the small number of cases for
some of the sites (specifically Central Java and the
Philippines). However, increasing the sample size by
including all last cases of diarrhea, instead of only
those occurring within the last 3 months, did not
change the results.

Duration

The ORT policies in most countries recommend a
limit of 24 days for giving home treatment, referring
mothers to health centers or doctors if diarrhea
persists. Table 7 shows the percent of children who
received an oral rehydration solution every day of an
episode lasting 4 days or less. Only in Lesotho did a
majority (61%) of mothers give oral rehydration
solutions for the entire duration of an cpisode lasting
four or fewer days. In the other sites, approximately
one-quarter to one-third of children were given ORS
or SSS every day they had loose stools.

We also looked at a less exact measure—giving of
ORS or SSS for more than onc day. In all six sites
with data on duration of ORS or SSS administration,
the vast majority of children had diarrhea for more
than one day (see Table 7). Thus, they had a good
chance of losing substantial amounts of fluids. How-
ever, a substantial proportion of children with more
than one day of diarrhea were given ORS or SSS for
only one day. Duration of oral rehydration solution
administration varied greatly across sites, ranging
from a low of 31% of children given ORS for more
than one day in West Java to highs of 77% in Zaire
and 91% in Lesotho, countries in which SSS was the
solution most widely promoted.

Explanations for short duration

Logistic regression analyses were carried out using
the same controls and independent variables, but
with the criierion variable “gave ORS or SSS for
more than one day if the child had loose stools for
more than a day.”" Again, few of the hypothesized
factors were significantly associated with duration of
giving oral rehydration soluticns in each cour'ry
(see Table 8). Mother’s perception that the child
was sick was associated with giving SSS for more
than onc day in Zaire and showed a similar, but
nonsignificant, relationship in Lesotho and no signifi-
cant association in Ecuador, Guatemala or West
Java. The pattern of treatment for the episode (ase of
other treatments or giving of other fluids) was not
consistently rclated to duration of ORS or SSS
administration. Only in West Java was duration of
use of ORS significantly (but positively) associated
with giving other treatments such as antibiotics or
anti-diarrheals. Duration of ORS or SSS adminis-
tration did not differ between boys and girls in any
country.

Overall, knowledge about rehydration and about
mixing was not associated with duration of ORS or
SSS administration. Only in Guatemala did knowl-
edge of rchydration positively influence giving ORS
for a longer period of time. Also in Guatemala,
mothers with greater concern about diarrhea (know-
ing more signs of serious diarrhea) were more likely
to have given an oral rehydration solution for more
than one day.

Expanding the sample to include all last cases of
diarrhea produced almost the same results. The only
difference was that, in addition 1o mothers in
Guatemala, those in West Java were more likely to
give ORS for more than one day if they had a greater
concern about the danger of diarrhea.

Study limitations

The data used in this study were collected to
evaluate the impact of seven health communication
programs. The research and the survey instruments

[0
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were designed to allow for some cross-site compari-
son, but were developed primarily to evaluate the
specific components of each individual country's pro-
gram. All the projects addressed ORT but the content
of the messages, the communication channels used,
and the intensity of the communication efforts varied.
In particular, volume and duration of use, the themes
of this study, were minor elements of thz communi-
cation efforts,

The findings reported here cannot always be
generalized to the population of the entire country
in question. For most of the sites, to evaluate the
impact of the communication activities among
specific audiences, the sample was chosen to represent
the population of specific geographic areas (i.e. the
regencies chosen in the provinces of Central and West
Java and the city of Lubumbashi in Zaire) or the
population in certain demographic categories
(i.e. lower income families in urban areas in the
Philippines).

The variation in research contexts also has limited
the number of variables that could be compared
across sites, particularly thosc measuring knowledge.
As noted previously, in the sites studied, the major
focus of the ORT communication programs was to
convince mothers to use ORS or SSS for virtually all
episodes of diarrhea and to mix the solution cor-
rectly. Many of the programs also discussed the need
for fluids and the efficacy of ORS or SSS as a fluid.
Knowledge and behavior relevant to these issues were
measured in most of the sites using questions that
were as similar as possible given cultural and linguis-
tic differences. In most of the sites, instructions on
administration of the solution were expected to be
given by health workers or volunteers or were listed
on the ORS packets themselves. Ecuador was the
only country in which the mass media messages
specified the quantity to give a child. However, even
in Ecuador, detailed questions about knowledge re-
lated to ORS administration were not asked because
of the space limitations in a survey evaluating mul-
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tiple topics (immunization and growth monitoring, in
addition to use of ORS).

These factors have limited our ability to examine
ORS or SSS administration in detail within each
country. However, despite the differences in samples
and measures, comparison across the six countries
shows a similar pattern of giving lower than rec-
ommended volumes of the solutions and of giving
ORS or SSS for fewer days than recommended in
each country, but of giving other fluids and breast
milk during diarrhea.

SUMMARY AND DISCUSSION
Volume

As has been shown in previous studies of ORT
practices, we found that children in six samples from
five developing countries generally received volumes
of oral rehydration solution far below those rec-
ommended by WHO or by the diarrheal disease
control program in each country. Although the ma-
jority of mothers gave at least a glass (200-250 ml) of
solution on the first day they gave the solution, few
gave more than that.

Volume of ORS/SSS given varied substantially
among sites, with no apparent pattern by continent,
by solution used, or by the volume of the rec-
ommended solution (1 liter or 200 m! mixtures).
Children in Guatemala and Lesotho reccived the
largest volumes of oral rchydration solution. There
was no clear indication of why these two sites showed
higher volumes than the other sites. Guatemala pro-
moted ORS, whereas Lesotho focused on SSS. Chil-
dren in Guatemala were the least likely among those
studied to have received an oral rechydration solution
at all (6%), whereas children in Lesotho were the
most likely to have been given an oral rchydration
solution (67%). Guatemala had not yet started its
mass media ORT program, whercas Lesotho had
been involved in a two-year cffort to promote ORT
through radio and health providers.

Table 8. Logistic regression results for duration of ORS or SSS administration (odds ratios and 95% confidence

intervals)’
Ecuador Guatemala West Java Lesotho Zaire
(n=115) (n = 231) (n = 134) (n =253) (n = 235)
Child not sick na 0.74 1.19 0.47 0.36
(0 38,1.44) (0.38,3.77) (0.16,1.38) (C.17,0.80)
Child given non- 0.68 1.2 3190 0.79 1.62
fluid treatment (0.31,1.53) (0.63,2.27) (1.45,10.48) (0.30,2.05) (0.68,3.86)
Ratio of family 1.06 0.98 0.76 0.97 0.92
size to number of (0.92,1.23) (0.84,1.15) (0.57,0.97) (0.80,1.17) (0.82,1.02)
children under five
Knowledge that 1.62 2.0 0.58 1.72 1.29
ORS replaces Ruids (0.68,3.86) (1.06,3.78) (0.19,1.80) (0.61,4.83) (0.65.2.58)
Correct mixing 0.74 1.03 1.19 0.65 1.47
knowledge (0.31,1.77) (0.54,1.94) (0.51,2.78) (0.20,2.10) (0.60,2.29)
Mother's gencral 0.87 1.57 2.43 1.44 0.97
concern about diarthea (0.50,1.53) (1.18,2.07) (0.97,6.11) (0.80,2.58) (0.64,1.49)

*Significant associations (at P < 0.05) are highlighted in bold type. Control variables with no significant
association in any site were eliminated from the table. These include: easy access to water, mother's education,
sex of child, age of child, child was given other fuids, and mother's work status. Analyses could not be
performed for the Philippines because duration of giving ORS was available only for the 31 diarrhea cases

given ORS within the last month,
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Mothers in these samples generally did give more
than a few spoonfuls of solution in a day. However,
in the Philippines and West Java, a quarter of the
children received under half a glass of solution in a
day, and a quarter of Central Javanese children
received under three-quarters of a glass. In the In-
donesian sites, this could partly be explained by the
promotion of a packet to be wixed in a 200 ml glass
instead of in a liter container. Mothers in West Java
in particular seemed to limit themselves to giving at
most one glass on the first day. The smaller packet of
salls mixed in a drinking glass may indicate to
mothers that a child with diarrhea only needs one
glass of the solution particularly if, as was found in
West Java, health workers and volunteers only give
out one or two packets at a time. However, this does
not explain the equally low volumes given to children
in the Philippine., where one-liter packets were pro-
vided.

Duration

The mothers studied generally did not give oral
rehydration solutions to children with diarrhea for as
long as recommended—every day of the episode, to
replace fluids and prevent dehydration due to contin-
ued loose stools. Considering only cases lasting up to
four days (by which time mothers should be seeking
outside help), only in Lesotho did a majority (61%)
of children reccive the solution every day they had
diarrhea. In the other sites, daily administration
ranged from 26 to 37% of cases given oral rehydra-
tion solutions at all.

However, in four out of the six sites, at least haif
of the children with diarrhea {or more than cne day
were given oral rehydration solution for more than a
day. The exceptions were children in West Java and
Ecuador. A possible explanation for the shorier
duration in West Java is that mothers waited until
diarrhea had “‘continued,” as recommended. Follow-
ing the reccommendations would preclude giving ORS
every day of the episode or perhaps even more than
one day. However, in Ecuador, the mass media
messages told mothers to give ORS from the start of
the episode. It may be that the majority of mothers
in our samples watched their child for one or two
days before deciding their child needed oral rehydra-
tion fluids or until their child became thirsty nd
asked for more to drink.

Daily administration of ORS in all sites promoting
ORS packets may be constrained by mothers not
being given enough packets to allow them to give
ORS every day of the episode. This could be
confirmed only in West Java, where mothers report-
edly received one or two small packets in one hecalth
visit. However, the evaluation of the program in
Ecuador documented problems with easy access to
ORS packets which may have contributed to the
shorter duration of giving ORS in this site [41].
Mothers in Lesotho and Zaire, were the most likely
to have given oral rehydration solutions for more
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than a day. This may be the result of ease of access;
in both sites solutions using locally available sugar
and salt were promoted.

Predictors of volumes given and duration of ORS|SSS
administration

In regression analyses for each country we exam-
ined a number of factors that could explain some of
the similarities and differences seen in the broader,
cross-site analyses. These included general measures
of knowledge about rehydration and diarrhea, time
availability, use of other treatments, and mother’s
view of the condition of the child.

Overall, very few of the hypothesized predictors of
ORS/SSS administration were significantly related to
voluine given or to duration, within any one country
or across the sites. However, because of the limited
precision of many of the measures used, we do not
conclude that knowledge or beliefs about ORT and
other factors in the mother’s life could not have an
impact on administration of oral rehydration sol-
utions as recommended.

For this study, we had only indirect measures of
mother’s time, being limited to data on whether the
mother worked outside the home and a crude
measure of potential availability of help for child
care, We expect the time required to seriously con-
strain giving an adequate volume and giving an oral
rehydration solution a spoonful at a time over several
days. In light of the efforts in developing rice-based
solutions that are also time-consuming, mother’s time
needs to be examined in greater detail and with more
accurate measures before it can be ruled out as a
limiting factor.

Gender of the sick child was a significant predictor
of administration only in West Java and only for
volume in one day, not duration. The question of
whether mothers give more ORS or SSS to boys than
to girls nceds to be addressed in more detail in the
future. There was some evidencs, although not stat-
istically significant, that boys in other sites were also
more likely to have been received a greater volume of
ORS or SSS.

Contrary to our expectation, giving the child
another treatment, such as anti-diarrheals or anti-
biotics, did not explain lower volume or shorter
duration of oral rehydration solutions. However, the
lack of association may be partly a function of the
measure used; we looked only at whether any other
treatment was given and were unable to enumerate
how many other treatments were used. These data
also could not show the interaction between use of
anti-diarrheals or antibiotics and use of oral rehydra-
tion solutions (at all or in the volume and for the
length of time recommended). Are oral rehydration
solutions or fluids used along with other treatments
or are they used sequentially, with ORS or SSS being
replaced by pills or syrups when the diarrhea does not
stop?
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The question of greatest interest in this study was
about the association between knowledge and admin-
istration and about the potential role of communi-
cation in ORT administration. For this study, three
variables measuring knowledge or beliefs could be
compared across the sites: knowing that ORS or SSS
replaces fluids, knowing correct mixing of ORS or
§SS, and a measure of general concern about di-
arrhea. On the whole, these three knowledge vari-
ables were not significantly associated with volume or
duration of ORT administration.

ORT programs have emphasized the importance of
teaching mothers that ORT works not by stopping
diarrhea but by replacing fluids. However, research
examining the relationship between knowing the
function of oral rehydration solutions and use of the
solutions has shown conflicting results [4, 15-17].
Other analyses of thesc data have shown that mothers
who knew that ORS or SSS replaces fluids were more
likely to have used an ora« rehydration solution at all
during their child’s diarrhea [17]. However, the analy-
ses here indicate that this general knowledge did not
have an impact on the volume of solution that the
mother gave her child (either a glass or half a liter)
or on duration. Prograin implementors and re-
searchers need to go beyond addressing simple
knowledge of the function of ORS or SSS and look
more carefully at how mothers think about diarrhea.
Although mothers may know the function of oral
rehydration solutions, they may have very different
views as to how much solution is actually required to
serve this function or how long the solution should be
given. Mothers who give other fluids may conclude
(perhaps correctly) that the child is receiving enough
fluids from these sources and that greater quantities
of ORS or SSS are not necessary. In addition,
knowing about rehydration may interact with the
symptoms of the episode (e.g. number or liquidity of
stools) or with the child’s level of thirst.

Mothers also may give lower than recommended
volumes of ORS or SSS because they do not know
how much to give. Because administration was not a
major focus of the communication messages in these
programs, mothers interviewed in the surveys were
not asked what volumes of ORS or SSS they thought
a child should have or how long they should give the
solution; thus we cannot be sure that mothers had the
correct information. Past research suggests that
mothers who are given careful administration instruc-
tions are more likely to give a greater volume {9-11]
but also that many still do not give the recommended
volume of ORS [12-14). This study is limited to
concluding that giving mothers accurate ORS or SSS
mixing instructions generally will not influence ad-
ministration of the solutions. More information is
needed on whether mothers actually know the correct
volume of ORS or SSS to give, know when to start
giving it, and know how long to continue. However,
we also need to know why mothers do not give
greater volumes in a day or do not give solutions for
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more than one day even if they have correct infor-
mation. Does the child refuse to drink substantial
volumes, or does the mother think the child cannot
drink that much? Does the mother still not under-
stand the instructions? Are other factors that are
unrelated to knowledge, such as availability of time
or access to ORS packets, limiting mothers' correct
administration?

Detailed studies of mothers’ behavior during their
children’s diarrhea have suggested that they continu-
ally assess the severity of the episode, the need for
specific treatments, and the mechanics of treatment
(such as how much and how long to give fluids),
reacting differently to episodes they consider to be
more serious [9, 15]. In our samples, mothers gener-
ally did not differentiate in their ORS or SSS admin-
istration according to their view of whether the child
was sick or not. Children who were considered “not
sick” were no less likely to be given at least a glass of
solution or to be given at least half a liter (where this
could be measured). Other studies have found a link
between mothers’ view of the severity of the diarrheal
episode and use of an oral rehydration solution at all
{8, 20, 21}. The current study suggests that, once a
mother chooses to give ORS or SSS to the child, she
does not give a larger volume of solution or give it for
a longer period of time if she considers the child to
be ill. This is another area nceding more detailed
rescarch. Mothers may usc finer distinctions than
“not sick™ vs “moderately or seriously sick™ or may
wait for certain symptoms in deciding how they will
administer oral rehydration solutions.

Appropriate use of oral rehydration solutions and fluids
during diarrhea

A major limitation of this study is that we were not
able to assess whether the child in question was
dehydrated or in danger of becoming so. Oral rehy-
dration solutions are not necessary if the child is not
dehydrated, and the vast majority of episodes will not
result in dehydration [19, 26]. However, most studies,
including this one, evaluate mothers’ administration
of oral rehydration solutions for all episodes of
diarrhea, without separating out those with dehy-
dration or those with symptoms indicating a severe
case. In mild episodes, mothers may correctly assess
that the child does not need ORS or SSS yet, or the
child may refuse to drink the solution because he or
she is not dehydrated.

In the countries studied herec, OR5 or SSS was
recommended for virtually all episodes of diarrhea
(with the exception of West Java, which officially
recommended ORS if “diarrhea continues’). How-
cver, the majority of mothers did not give an oral
rehydration solution te their child during the last
episode of diarrhea and, of those who did, most did
not administer the solutions in the quantities or for
the time recommended. Only in Lesotho, where
sugar-salt-solution was the dominant oral rehydra-
tion solution, did a substantial proportion of mothers
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use ORT at all, matched with a high median volume
used and sustained use for the entire episode.

On the other hand, the great majority of children,
whether or not they received ORS or SSS, did receive
other fluids (including breast milk) during diarrheal
episodes, Without estimates of the volumes of other
liquids given, or of the severity of dehydration in each
specific case, we cannot be sure whether adminis-
tration of other fluids or continued breastfeeding
made up for the shortfall in ORS or SSS. However,
it is likely that many children who drank less than the
recommended volume of oral rehydration solution
did not suffer from this; indeed they might not have
accepted the recommended volume of ORS or SSS if
it had been offered. Since only up to 10% of episodes
of diarrhea risk dehydration, it is likely that few
children would be sufficiently thirsty as the result of
fluid loss to find large quantities of salty-tasting water
appealing.

The recommendation made in most of these sites—
that all cases be given ORS/SSS—reflects a legitimate
biomedical concern with doing no harm; it seems
better to over-recommend treatment than to risk
non-use of ORS/SSS when it is needed. However,
that recommendation may be unrealistic given the
needs and behavior of children during diarrheal
episodes. Indeed, the pattern of treatment observed
may correspand more closely to more recent WHO
guidelines for ORT promotion programs, which
stress the use of homec-available fluids for milder
diarrhiea and expect ORS to be reserved for more
serious cases that have been treated in cunics [6).

In the fuin-e, researchers need to focus more on
overall fluid intake during diarrhea and on home-
available fluid and ORS/SSS use in the context of the
child’s need for these fluids. Although this study
suggests that mothers continued fluids or gave extra
fluids during diarrhea, in a number of sites this
reflected continued breastfeeding rather than offering
other liquids to the child (see Table 5). In Central
Java, Lesotho, and Zaire, giving of extra or special
fluids was particularly low. In addition, in 4 out of the
7 sites, children who were not given oral rehydration
solutions were also less likely to have been given more
or special fluids (excluding breast milk).

Those developing ORT policies and programs
must consider that most mothers in these seven sites
did not administer oral rehydration solutions as
recommended. Thus far, we have not been able to
describe the basis for such decision, although this
study svggests that simply providing inforn.2tion to
mothers about the function of rehydration solutions,
about the danger of diarrhea and dehydration, and
perhaps even about how to mix and administer the
solutions will not be sufficient to increase volume and
duration of ORS or SSS administration. Policy mak-
ers, and program planners and implementors need to
know more about the decision process mothers go
through when treating their children’s diarrhea and
about the factors that influence their decisions in
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choosing and using oral rehyvdration soluuons or
other fluids.
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