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Introdlfion postconvalescent period, and subsequent,
symptom-free days of "health."

Worldwide studies of infant and child
nutrition have demonstrated that poor in-
fant feeding and weaning practices along
with frequent infections, in particular di-
arrheal diseases, are important determi-
nants of growth faltering and malnutrition
in the developing world.1-3 However, the
primary focus of diarrheal disease control
(CDD) programs has been on improved
case management through the promotion
of oral rehydration therapy, while dietary
management has been relatively ne-
glected. Where program messages do ex-
ist, they are generally quite vague-such
as "continue feeding during diarrhea"-
and therefore may be difficult for mothers
and other caretakers to implement.4

The development of specific recom-
mendations for feeding practices requires
information about existing infant feeding
practices during illness. In the absence of
data, the public health community has of-
ten assumed that mothers in nearly all cul-
tures withhold food from their children
during diarrhea episodes.5-8 This implies
that modification of this ill-advised pre-
sumed behavior will reduce the negative
nutritional effects of diarrhea. Such a per-
spective ignores the possibility that moth-
ers may already be feeding their children
during diarrhea, and that diarrhea-associ-
ated anorexia may be the major determi-
nant of reduced dietary intakes.-10

This study focused on the behavioral
factors related to feeding during diarrhea,
and assessed the relationship of illness to
appetite in young children. In particular,
we quantified the degree of effort caretak-
ers applied to encourage children to eat
and the acceptance of food by children
during diarrhea episodes, the immediate

Methods
Data Collection

The study was conducted in a rural
Andeanvillage in the Callejon de Huaylas,
Peru as part ofthe Dietary Management of
Diarrhea program, funded by the United
States Agency for International Develop-
ment, Office of Nutrition. It was imple-
mented in Peru by the Institute of Nutri-
tion Research and the Federal and State
Ministries of Health in collaboration with
Johns Hopkins University. The project
has been described in greater detail
elsewhere.11-12

Morbidity surveillance in the study
area identified children with diarrhea by
visiting each household at 48-hour inter-
vals. A total of 118 children, between the
ages of 4-36 months, were under surveil-
lance for 12 months. Diarrheawas defined
as four or more liquid or semi-liquid
stools/day, convalescence as 0-1 liquid or
semi-liquid stools/day immediately after at
least two days of diarrhea, and healthy
observation days as an absence of any ill-
ness symptoms. This latter requirement
was quite problematic, since children in
this setting were frequently ill with some
sort of infection.
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Twelve-hour in-home structured ob-
servations of maternal and child feeding
behavior were completed, during two to
four days each of diarrhea, convales-
cence, and health. Forty children (drawn
from the population under surveillance)
were studied for the present study. Chil-
dren were eligible for this study if, on the
day ofmorbidity surveillance they met the
criteria for diarrhea, if the episode was no
more than one or two days old, if the chil-
dren were not exclusively breastfed, and if
a data collectorwas available to begin a set
of 12-hour observations. Children were
selected for across a full calendar year.

Weighed dietary intakes of the same
children, reported in detail elsewhere,13
demonstrate that there is a decrease in di-
etary intakes during diarrhea (Table 1).
What remains to be explained iswhy these
reductions occur.

A data sheet was developed to code
observations of maternal feeding behav-
iors and child acceptance of food during
each meal. A total of 787 meals were re-
corded for the 40 children. For 75 percent
of the meals, mothers were the feeders, so
we refer to "maternal feeding behavior"
in our discussion. Neither the identity of
the caretaker nor that of the observer was
found to be significantly associated with
either the mother's or child's behavior
(data available from authors on request).

Behavioral observations were made
at the level of the food or drink, for a total
of951 observations. Feeding observations
of commercial oral rehydration solution
(ORS) and non-caloric teas have been ex-
cluded. If a child consumed potatoes and
soup during the same meal, the data col-
lector would code child acceptance of
food behaviors separately for each food.
This was done because field testing
showed that behaviors varied within a sin-
gle meal episode, depending on the food
offered. In addition, we wanted to assess
whether children preferred or rejected

specific types of food, either during ill-
ness, recovery, or health.

Data collectors were aware only that
the purpose of the research was to mea-
sure diet and feeding behavior during ill-
ness, along with other household treat-
ment behaviors. To check whether the
invasive nature of the study methodology
(that placed data collectors in homes for
repeated 12-hour observations) may have
influenced matemal feeding behavior, a
series of three-hour feeding observations
without weighing either food or children
before and after breastfeeding were com-
pleted for 30 children. There were no sig-
nificant differences in the frequency or du-
ration of breastfeeding between the three-
hour and 12-hour observations (data
available from author on request).

Scale Construcfion

The data sheet contained five items
measuring maternal feeding behavior and
four items measuring child acceptance of
food. Because these items had a logical
order (i.e. mothers would not physically
force children to eat ifthey had not already
encouraged and pressured them verbally
to eat), Guttman scaling techniques were
used for scale construction.14-'5 The co-
efficients of reproducibility were quite
high, .98 for Maternal Encouragement to
Eat and .97 for Child Acceptance ofFood,
indicating that the observed response pat-
terns fit closely the response patterns pre-
dicted by the Guttman analysis. After test-
ing, three items remained in each scale.

For the Maternal Feeding Behavior
scale the final items were: 'Verbally En-
courage'- 'Verbally Pressure'-- 'Physi-
cally force.' For the Child Acceptance of
Food scale the items were: 'Rejects
Food'-- 'Appetite Level'-- 'Asks for
Food.' These two scales were then used
as the dependent variables in the statistical
analyses.

The Child Acceptance of Food scale
was validated against actual intakes by

comparing the mean scale for the day to
the number of kilocalories from non-
breastmilk for the day. Because the scale
is ordinal rather than interval, Spearman's
rho formula was used to calculate the cor-
relation. The final Spearman correlation
coefficient was .47, which shows a strong
relationship between the scale and actual
intakes.

There is no obvious means of vali-
dating the Maternal Encouragement to
Eat scale against actual intakes. Increased
encouragement to eat is a response to de-
creased appetite. The lower the appetite,
the more encouragement children receive.
Since maternal encouragement may or
may not be successful, it is not clear that
actual intakes should be associated with
encouragement.

Cumulative Logistic Regression
To preserve the ordered categorical

nature of the scales, cumulative logit pro-
cedures were usedl6 and separate logistic
regressions were performed for each cut-
point (i.e. each ascending value on the
scale). Because our early models indi-
cated that the magnitude and direction of
the beta estimates forvarious factors were
not consistent across these cut-points, we
were not able to make an assumption of
"proportional odds," which would have
allowed us to report only one set of final
beta estimates. For the Maternal Feeding
Behavior scale, only two cut-points were
used because just 13 observations scored
3, which was too small a percentage of
observations to compare with the 0-2 cat-
egory.

The main hypothesis was that "stage
of illness" affects both maternal and child
feeding behavior, so this variable was en-
tered into the model first. Then, because
we knew that age should theoretically in-
fluence feeding behavior, we added age to
the model as a categorical variable. The
study design followed children prospec-
tively through diarrhea, convalescence,
and health, as they were aging. Children
4-5 months old were omitted from these
analyses because they were few in num-
ber and inconsistent in preliminary anal-
yses. Even with age in the model, "stage
of illness" was significantly associated
with feeding behavior and child accept-
ance of food.

Two different techniques were used
to test for possible confounding factors,
one following Kleinbaum, et al,17 and one
following Greenland.'1 Both were modi-
fied to allow the examination of polychot-
omous dependent and independent varia-
bles. On the Maternal Feeding Behavior
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scale, variables were retained in the model
if they were found to be confounders at
either cut-point, while on the Child Ac-
ceptance ofFood scale, variables were re-
tained if they were found to be confound-
ers at two of the three cut-points.
Variables tested include, among others,
type and consistency of food, caloric den-
sity of the food, kilocalories eaten at last
meal, time since last meal, amount of
breastmilk consumed during the observa-
tion period, the number of breastfeeding

episodes, time of day, number of meals
during the day, sex of child, identity of
caretaker, and number of foods at a meal.

The variable fever (measured with a
fever strip and later dichotomized)was de-
leted from the final analyses because, al-
though highly significant in the prelimi-
nary analysis, the number of observations
when fever was present (n = 17) was too
small for multivariate analyses. However,
a simple odds ratio of fever with appetite
scores at cut-point 2 (corrected for intra-

child correlation) shows that fever is much
more likely to be associated with lower
appetite (odds ratio = 0.06, 90% confi-
dence interval: 0.01 to 0.46).

The final models were developed by
adding to the model of stage of illness and
age those variables that proved to be con-
founders. In addition, food consistency
was added to both models since it was
found to be closely related to both child
appetite and maternal encouragement. Fi-
nal variance estimates were corrected for
the presence of intra-child correlation due
to the longitudinal nature of the study de-
sign.19

Results
In the interest of brevity, the final

models presented are those with cut-
points closest to the median for both
scales (Tables 2 and 3). However, when
results for other cut-points differ signifi-
cantly for the variables of primary inter-
est, these are discussed.

For the Maternal Feeding Behavior
scale (Table 2), when controlling for age
and the other factors shown, the scores
were significantly lower during convales-
cence and health compared to diarrhea
(for the second cut-point, i.e., 0-1 vs 2-3,
scores were not significantly lower for
convalescence). In other words, mothers
were more likely to encourage their chil-
dren to eat during diarrhea episodes, com-
pared to the other two intervals. In addi-
tion, mothers gave more encouragement
when their children were eating liquid or
semi-solid foods.

For the Child Acceptance of Food
model (Table 3), when controlling for age
and the other factors shown, children had
lower food acceptance scores during diar-
rhea compared to health. For this cut-
point, food acceptance scores were not
significantly higher during convalescence,
compared to diarrhea, but they were sig-
nificantly higher in the model for the third
cut-point (i.e., 02 vs 3).

Acceptance of food scores were
higher when children were presented liq-
uid or semi-liquid foods, compared to sol-
ids, regardless of stage of health. Twelve-
hour breast milk intake was negatively
associatedwith appetite on the child scale,
indicating that higher levels of breast milk
intake reduced appetite for non-breast
milk foods. Breast milk consumption was
measured by weighing the children imme-
diately before and after breastfeeding.

Interestingly, in the preliminary
screening, Kcals from breast milk con-
sumed between meals was not signifi-

American Journal of Public Health 45January 1991, Vol. 81, No. 1



Bentley, et al.

cantly associated with the child's food ac-
ceptance at the subsequent meal, although
the coefficients for this factor were nega-
tive, as was the case for 12-hour breast
milk intake. We interpret this to mean that
breastfeeding is associated with an overall
reduction of child appetite for other foods,
which cannot be adequately assessed at a
meal level. This relationship did not ap-
pear to be confounded by time, as time
since last breastfeeding was not found to
be significantly associated with child's
food acceptance.

Another function included in the
screening, namely Kcal from either breast
milk or non-breast milk consumed during
the last feeding episode, was positively as-
sociated with child appetite at the current
meal when comparing a high level of con-
sumption (.64 Kcal) to a low level (c33.4
Kcal). However, the relationshipwas neg-
atively associated when comparing an in-
termediate level (between 33.4 and 64
Kcal) to a low level. This same inconsis-
tency was observed for the first cut-point,
but for the third cut-point, both the inter-
mediate and high levels were positively
associated with child appetite. Because
the positive association is consistent with
the preliminary analyses, we expect that
this is the correct direction.

A cross-tabulation of the scores on
the Maternal Encouragement to Eat Scale
and those on the Child Acceptance of
Food Scale (Table 4) shows a clear nega-
tive relationship between the two scales,
suggesting that mothers were increasing
their efforts to feed their child as the
child's appetite decreased. This relation-
ship would have appeared stronger if the
effect offood typewas removed from both
scales because the logistic analysis

showed that both child acceptance and
maternal encouragement increased when
liquid and semi-solid foods were involved.
The table also shows that these mothers
were generally passive feeders, 64 percent
of the time giving no encouragement to
eat. These data corroborate the same find-
ing in our early ethnographic work on this
population. However, at the lowest level
of child acceptance of food, over 70 per-
cent of the time, mothers gave some en-
couragement.

Discussion
The results from this study demon-

strate that these Peruvian mothers, nor-
mally quite passive child feeders, were
more likely to encourage their children to
eat during diarrhea episodes compared to
both convalescence and health. Children
experiencing diarrhea did appear to have
observable reductions in appetite, and
more often rejected food. These results
corroborate our ethnographic data. Moth-
ers frequently voiced concern that their
children were "weak" and had reduced
appetites during diarrhea."

The more total kilocalories con-
sumed by the child during the previous
meal or breastfeeding, the better the ap-
petite at the current meal. At first, this
seemed counter-intuitive, but Esrey, et
al,13 found that these children averaged
only 71 percent to 91 percent of recom-
mended energy intakes, so if the children
were not suffering from diarrhea or fever-
induced anorexia, theywould probably be
willing to eat whenever food was offered.
If this was the case, a child's appetite at
any given meal would reflect the general
level of health for the day rather than the

amount consumed at the previous meal!
breastfeeding, whichwas borne out by the
positive relationship between appetite at
the current meal and kilocalories con-
sumed at the previous meal/breastfeeding.
Again, this relationship did not seem to be
confounded by time since last meal/
breastfeeding, which was tested and was
not significant.

What is the public health significance
of these data? First, it is clear that in this
setting mothers are not withholding food
from their children when they experience
diarrhea. Where this issue has been
closely studied in other sites, similar re-
sults have been found. For example, in
Nigeria, where we have used the same
methodology as in this Peruvian site,
mothers appear to force-feed their chil-
dren more often when they have diarrhea,
possibly as a response to their children's
refusal to eat.20 In India, some mothers
shift the diet during diarrhea toward foods
that they perceive as "helpful" and away
from foods perceived as "harmful."'21 In
each of these three sites, mothers' con-
cern about appetite loss during diarrhea
was high.11'20-22We hope that these data
will replace the anecdotal information and
survey data that reports that mothers
"starve" their children during diarrhea
episodes.

The role of anorexia during diarrhea
appears to be an important factor in re-
ductions of dietary intake during illness.
We are not aware of other studies that
have attempted to measure the degree of
appetite of children in a field setting, al-
though one clinic-based study suggested
that anorexia was an important mecha-
nism for reduced dietary intake during di-
arrhea.23 Although it is expected that chil-
dren's appetites should rise during the
convalescent phase, in the present study
this was observed only when logistic re-
gressions were done that split children
with high appetites into a separate group.
In this case, child acceptance of food did
rise during convalescence, suggesting that
program messages should communicate
to mothers the need to feed their children
more during the recovery period. The data
here show that mothers discontinued their
more active encouragement to eat when
diarrhea stopped, thereby missing an op-
portunity for their children to consume im-
portant "catch-up" nutrients. Program
messages, therefore, should focus on a
child's increase in appetite during the con-
valescent period, and encourage mothers
to actively feed their children both during
and after diarrhea. In addition, specific
recommendations on foods appropriate
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during diarrhea and convalescence could
be made and less emphasis placed on
vague feeding messages. These messages
should be based on cultural beliefs regard-
ing appropriate foods to offer during diar-
rhea.12

We have shown a clear link between
the presence of fever and the rejection of
food by children. The effect of fever on
appetite is worrisome because ofthe num-
ber of infections where fever is commonly
present, such as upper respiratory infec-
tions and malaria. Lopez de Romafia, et
al,24 found fever present in children during
13.7 percent of all illness days, and
Brown, et al,25 reported an approximate
30 percent reduction in dietary intake
amongweanlings whose mothers reported
the presence of fever, although Martorell,
et al,2m found no link between fever and
growth rates. Clearly, more work is re-
quired to investigate the effect of fever on
dietary intake and growth, and whether
the administration of acetaminophen im-
proves the acceptance of food by ill chil-
dren (Gove, personal communication).

In conclusion, this study illustrates
the importance of examining the behav-
ioral aspects of nutritional intake. Simply
measuring changes in caloric intake does
not provide an explanation as to why the
changes have occurred, so interventions
may be based on faulty assumptions of
behavior. In this case, mothers do not, as
commonly assumed, withhold food from
children with diarrhea. On the contrary,
they actually increase their efforts to feed
their children, as a response to the child's
decreased acceptance of food. O
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