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Effect of vitamin A supplementation on diarrhoea and acute
lower-respiratory-tract infections in young children in Brazil

Summary
A beneficial effect of periodic vitamin A supplementation on
childhood mortality has been demonstrated, but the effect on

morbidity is less clear. We investigated the effect of vitamin A
supplementation on diarrhoea and acute lower-respiratory-
tract infections (ALRI) in children from northeastern Brazil in a
randomised, double-blind, placebo-controlled community trial.
1240 children aged 6-48 months were assigned vitamin A

or placebo every 4 months for 1 year. They were followed up at
home three times a week, and data about the occurrence and

severity of diarrhoea and ALRI were collected. Any child with
cough and respiratory rate above 40 breaths per min was
visited by a paediatrician. The overall incidence of diarrhoea
episodes was significantly lower in the vitamin-A-

supplemented group than in the placebo group (18&middot;42 vs
19&middot;58 &times; 10-3 child-days; rate ratio 0&middot;94 [95% Cl 0&middot;90-0&middot;9

8]). The benefit of supplementation was greater as regards
severe episodes of diarrhoea; the incidence was 20% lower in
the vitamin A group than in the placebo group (rate ratio 0&middot;80
[0&middot;65-0&middot;98]). With the standard definition of diarrhoea (&ge;3
liquid or semi-liquid stools in 24 h) the effect of vitamin A on
mean daily prevalence did not reach significance, but as the
definition of diarrhoea was made more stringent (increasing
number of stools per day), a significant benefit became
apparent, reaching for diarrhoea with 6 or more liquid or
semi-liquid stools in 24 h a 23% lower prevalence. We found
no effect of vitamin A supplementation on the incidence of
ALRI.

The reduction in severity of diarrhoea may be the most

important factor in the lowering of mortality by vitamin A
supplementation.
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Introduction

Several studies have tried to find out whether vitamin A

supplementation in young children can reduce mortality or
morbidity. Six placebo-controlled, community-based trials
found significant reductions in mortality ranging from 19 %
to 54%,1-6 but two others7,8 found no effect on mortality.
Three meta-analyses of these trials have shown average
reductions in all-cause mortality of 23%" and 30%10,11 with
vitamin A supplementation of children aged 6 months to
6 years.
The picture is less clear as regards the expected decrease

in morbidity, the presumed underlying cause of the
observed fall in mortality.9 Among completed community-
based trials, two with satisfactory methods reported no
significant difference in the prevalence or duration of
diarrhoea or of acute lower-respiratory-tract infections
(ALRI) between vitamin A and placebo groups.6,12,13 The
Ghana study12 found evidence that, although the
occurrence of disease was not affected, its severity was
reduced. Another trial, in Indonesia, showed a slight
negative effect of vitamin A supplementation on ALRI, but
has so far been reported only in abstract form. 14 The only
previous trial in Latin America or the Caribbean showed
slight, but significant, increases in the prevalence of cough
and rapid breathing and of diarrhoea in the vitamin-A-
supplemented group.15

Vitamin A deficiency and xerophthalmia occur in some
parts of northeastern Brazil. 16.17 Our study on the effects of
periodic vitamin A supplementation on diarrhoea and
ALRI was carried out in an area where vitamin A deficiency
occurs biochemically, but seldom reaches the clinical

stages. We aimed primarily to assess the effects of large
doses of vitamin A on diarrhoea incidence, prevalence, and
severity, but ALRI were also included as a major outcome.

Patients and methods

Study design and sample
A masked, placebo-controlled community trial was conducted in
northeastern Brazil in a cohort of 1240 children (620 placebo, 620
vitamin A supplemented) aged 6-48 months at baseline and
followed up from December, 1990, to December, 1991. This
sample size was estimated to give a power of 90% (&agr;=5%) to
detect a 15% reduction in the incidence of diarrhoea.
The study was located in Serrinha, 170 km northwest of

Salvador, capital of the state of Bahia. It is a town of about 30 000
inhabitants, situated in a semi-arid zone, with a hot, dry climate
and irregular rainfall. Public health services are inadequate. In a
survey of vitamin A status in the area of Serrinha and six

neighbouring towns, we measured serum retinol concentrations in
a sample of 563 preschool children. No signs or symptoms of
xerophthalmia were recorded, but in the whole region, 15-5% of
children had biochemical deficiency (serum concentration < 0 35

umoI/L) and for the subgroup from Serrinha (n=90) 7-4% had
biochemical deficiency. These rates satisfy WHO criteria for
vitamin A deficiency to be considered a public health problem.18
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Table 1: Demographic, clinical, nutritional, and socioeconomic
characteristics at baseline

At the beginning of the trial, children were identified by a census
of the poorest neighbourhoods of Serrinha. Eligible children had
proof of age between 6 and 48 months and the parents consented
for them to take part. Reasons for exclusion included active

xerophthalmia, measles within the previous 30 days, high-dose
vitamin A supplementation in the previous 6 months (100 000 IU
or more), and weight-for-age less than 60% of the National Center
for Health Statistics standard population median. 19
The study was approved by the National Institute of Nutrition,

Ministry of Health, Brazil, and by the ethics committee of the
School of Medicine, Federal University of Bahia. After meetings
with community leaders and the families involved in all the

neighbourhoods studied, an informed consent form was signed or
fingerprinted by the parent or guardian of each participant. Local
doctors were informed and shown the identity card issued to all
children stating that they were taking part in a trial and might be
receiving large doses of retinol palmitate.

Randomisation and dosing
Children were randomly assigned to receive vitamin A or placebo
four times-at the start of the trial and every 4 months thereafter.
The dose was 100 000 IU for children younger than 12 months and
200 000 IU for older participants. All supplements were given by
the three senior investigators, who kept records of delivery. The
study was kept double-blind and only an external investigator had
the codes for the individually wrapped and numbered capsules.
The gelatinous capsules of vitamin A and placebo (supplied by
Hoffman La Roche) were identical in appearance and were

unwrapped just before administration.

Follow-up
Morbidity data were collected at household visits by local field
workers; each worker was responsible for about 60 children (30
visits daily). Children were visited three times per week

(Monday, Wednesday, Friday, or Tuesday, Thursday, Saturday),
corresponding to a recall period of 48-72 h. Data on the occurrence
of diarrhoea and respiratory infections were collected. Whenever
diarrhoea was reported, a complete investigation of signs and
symptoms of diarrhoea was undertaken, including questions on the

Table 2: Mean dally prevalence of diarrhoea according to
different definitions

presence of vomiting, mucus or blood in the stools, fever, use of
medicines, use of any rehydration therapy, medical care, and
hospital admission. Whenever cough was reported, the child’s
respiratory rate was measured twice. If the average value was 40
breaths per min or higher or if chest indrawing or nasal flaring was
observed, the case was reported to the project’s headquarters and
the paediatrician visited the child as soon as possible. He requested
chest radiography and referred the child to hospital if necessary.
Whenever children in the study were admitted to local hospitals on
the parents’ initiative, the field worker immediately reported to
headquarters and our paediatrician visited the child and collected
information from the hospital records. Every 4 months, at the time
of dosing, children were examined for ocular signs and symptoms
of vitamin A deficiency and anthropometric measurements were
made. Any child who did not receive the vitamin A/placebo dose on
the scheduled date or after two home visits to deliver the

supplement was taken to be lost to follow-up from that point
onwards.

Definitions

To ensure uniformity of recall for all parents and guardians, the
24 h period was defined as the time from the moment the child woke
up one day until he or she woke up the next day. A day with
diarrhoea was defined as 3 or more liquid or semi-liquid motions
reported in a 24 h period.2O However, since the number of motions
per 24 h was recorded, we were able to define other thresholds used
as proxies of diarrhoea severity.21 The parent or guardian’s
perception about whether or not the child had diarrhoea in each
24 h period was also recorded. An episode of diarrhoea was defined
as a sequence of days with diarrhoea and the episode was
considered finished when there were 3 or more days without
diarrhoea.2O Mild diarrhoea was defined as an episode of 1-2 days’
duration, moderate diarrhoea as an episode of 3 or more days’
duration with a mean of 4 or fewer liquid or semi-liquid motions
per 24 h, and severe diarrhoea as an episode of 3 or more days’
duration with a mean of 5 or more liquid or semi-liquid motions
per 24 h.
An episode of ALRI was defined as cough plus a respiratory rate

of 50 breaths per min or higher for children under 12 months, and
40 breaths per min or higher for older children. An alternative
definition (50 breaths per min or more for all children) was also
investigated. A new episode was defined if there was an interval of
14 or more ALRI-free days. Pneumonia was diagnosed by the
paediatrician based on clinical judgment and radiological findings.

Data quality control, processing, and analysis
Strict data quality control was maintained throughout the trial; it
included a hierarchic scheme of area supervisors, trial supervisors,
and the principal investigators. Each week, 10% of the studied
children were randomly selected for re-interviews by the principal
investigators. Data from paired interviews were immediately
compared to verify the performance of the individual team

members, and major problems were discussed by the trial team at
fortnightly meetings. Each form was reviewed, first by a trained
field worker and then by the area supervisor, before being handed
in for data entry.
Data were entered onto microcomputers by two clerks at the

project headquarters under a programme developed to simplify the
process and to avoid errors. A 10% sample of the data entered by
each clerk was re-entered by the other and checked for consistency.
In addition, data were listed periodically for visual checks.
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*Defined in methods section.

Table 3: Incidence of episodes of diarrhoea according to
severity

The mean daily prevalence of diarrhoea and ALRI was estimated
by calculating prevalence rates for each child and dosing round
separately. In each treatment group, the results were averaged. The
95% CI of the rate ratios of the incidence of diarrhoea and ALRI
episodes were estimated by a Poisson regression model of the type
IR=exp (a+b [treatment]), where IR=number of episodes per
child-days. Epi-info (version 5), SPSS-PC Plus (version 4),
DEPID, and EGRET software were used for statistical analysis.

Results

Demographic, health, nutritional, and socioeconomic
characteristics were similar in the two groups (table 1). The
total loss in follow-up time was 10-3%, equally distributed
between the study groups. There were 203 252 child-days
of follow-up in the vitamin A group and 201656 in the
placebo group. The main reason for loss to follow-up was
migration away from the study area. No cases of

xerophthalmia were found at baseline or during follow-up.
There were 4 deaths, 2 in each treatment group.

9 children excluded from the trial because of severe

weight deficits were given vitamin A, special nutrition
education sessions with the team’s nutritionists, and, for the
most severely deprived families, food supplements
obtained from government programmes. No child was
excluded because of xerophthalmia, measles, or previous
high-dose vitamin A supplements.

Diarrhoea

The mean daily prevalence of diarrhoea with various
definitions is given in table 2. As the definition of diarrhoea
became more stringent, the vitamin A/placebo ratio showed
a sustained decrease. The vitamin A group had mean daily
prevalence rates 8%, 10%, 20 %, and 23% lower than those
of the placebo group, with increasing stringency of
diarrhoea definition. When the parent or guardian’s
definition of diarrhoea was used, the prevalence of
diarrhoea was 11 % lower in the vitamin A group than in the
placebo group (p=0012).
The overall incidence of any episode of diarrhoea was 6 %

smaller in the vitamin A than in the placebo group (table 3).
The overall incidence in the vitamin A and placebo groups
(18-42 and 19-58 x 10-3 child-days) corresponds to 6-7 and
7-1 episodes per child per year, respectively. There was no
significant difference between the groups in the incidence
of mild episodes, but both moderate and severe episodes
were less common in the vitamin A group (table 3).
Blood in the stools was reported in 6-7% and 7.0% of

episodes in the vitamin A and placebo groups, respectively,
(rate ratio 0-97 [95% CI 0-82-1 -14]) and mucus in the stools
was reported in 35 2% and 33 2% (1-06 [0’99-1’13]). Four
or more episodes of vomiting occurred during 3-5% and
4-1 % of diarrhoeal episodes, respectively (0-84 [0’67-1’05]).
Medical care was sought less frequently, though not
significantly so, in the vitamin A group than in the placebo
group (1 -9 vs 25% of episodes; rate ratio 0 77 [0.57-1.05]).

ALRI-1=respiratory rate 40/min to 12 mo, or ->50/min for older children;
ALRI-2 = respiratory rate 50/min for any age.
*Diagnosed by the paediatrician, on basis of chest radiography and/or clinical judgment.

Table 4: Incidence of ALRI episodes according to different
definitions

IRR= increased respiratory rate (50/min for children 6-12 months and 40/min for older
children).
*Vitamin A/placebo.

Table 5: Mean daily prevalence of respiratory signs and
symptoms

There was no difference between the treatment groups in
the frequency of hospital admissions (0-9% and 0-7%; 1-24
[0-75-2-05]). Measles was associated with 0-1% (5 cases)
and 0-2% (9 cases) of the diarrhoeal episodes in the vitamin
A and control groups, respectively.

ALRI

The number of cases diagnosed as pneumonia by the
paediatrician was substantially lower than the frequency of
ALRI reported by the field workers (table 4). Irrespective
of the definition, there were no significant differences in
incidence between the treatment groups. Similarly, analysis
of respiratory signs and symptoms such as daily prevalence
of cough (alone or associated with fever) or high respiratory
rate showed no significant differences between the groups
(table 5).

Discussion

Vitamin A supplementation had no detectable effect on the
incidence, prevalence, or severity of ALRI in this

population. Studies in Indonesia14 and Haitils detected
higher frequencies of episodes of cough accompanied by
raised respiratory rates in vitamin-A-supplemented
children. These results could indicate potentially harmful
effects of vitamin A supplementation. Stansfield et ahs
suggested that increased ability of the vitamin-A-

supplemented child to respond to infection could have
caused this finding, because the response would lead to
more prominent signs and symptoms. Those two

studies14,15 were conducted in areas with greater degrees of
vitamin A deficiency than Serrinha.
Both the prevalence and incidence rates for diarrhoea in

this study were lower than we expected from reports on
other places in northeastern Brazil. A prospective study of
urban slum children in a large city in the region2z found an
incidence of 11-4 episodes per child-year of any type of
diarrhoea; we found 67 and 7-1 episodes per child-year in
the vitamin A and placebo group. The most likely
explanation for this discrepancy is socioeconomic
differences between the communities. It is possible also
that the frequent visits by our field workers increased
families’ awareness of the importance of disease prevention
and enabled early detection and treatment of childhood
diarrhoea. This factor could also explain the lack of



231

significant differences in health service use between the
groups. Children with severe weight-for-age deficits were
excluded from this trial. We might have detected a greater
effect of vitamin A supplementation if we had included all
children.

By contrast with previous studies,6,12,13 our study was
able to describe clearly the effect of vitamin A

supplementation on the severity of diarrhoea. Previous
morbidity trials collected data weekly, whereas in our study
data were collected three times a week, so the morbidity
recall period was shorter and precision and detail of the data
collected (such as motions per 24 h) was greater. We were
also able to analyse the prevalence and incidence of
diarrhoea and ALRI with different definitions. As
discussed above, the frequent visits must have had some
positive effect on the course of the episodes of diarrhoea and
ALRI. Our results corroborate those of the Ghana trial,
which showed a greater impact on the severity than on the
occurrence of disease.6,12 Nevertheless, in our trial the
overall incidence of diarrhoeal episodes was 6 % lower in the
vitamin-A-supplemented group.
With the standard definition of diarrhoea ( 3 liquid or

semi-liquid stools in 24 h), the difference in mean daily
prevalence between the groups did not reach statistical
significance. However, as the definition of diarrhoea was
made more stringent, significant differences in favour of the
supplemented group were seen. With the parent or

guardian’s definition of diarrhoea, the mean daily
prevalence was 11 % lower in the supplemented group
(p = 0012). Since the duration of the episodes, as well as the
number of liquid or semi-liquid motions per 24 h, can be
taken as a proxy of diarrhoea severity,21 our results show a
clear protective effect of vitamin A supplementation against
severe diarrhoea. This effect was so strong that it was

reflected in a decrease in the overall incidence of diarrhoea
in the vitamin-A-supplemented group. There is strong
evidence that the main effect of vitamin A supplementation
on childhood mortality is on diarrhoea-related deaths.9
Since the more severe diarrhoea episodes carry a higher risk
of mortality ’23 the effect of vitamin A supplementation on
diarrhoea severity may be the most important factor in the
reduction in mortality with vitamin A supplementation.
The low frequency of measles associated with diarrhoea
episodes we found does not support the hypothesis24 that
the effect on diarrhoea could be secondary to an effect of
vitamin A supplementation on measles severity.9
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