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Aim: To determine the role of zinc supplementation in reducing diarrhoeal morbidity in children.
Methods: A randomized, double-blind, community-based intervention study was conducted in 280
rural children aged between 6 and 41 mo. Children were randomly allocated into three groups.
One group received a daily dose of 10 mg zinc for 5 d wk�1, another group received 50 mg zinc
once weekly and the remaining group received placebo. Zinc was supplemented for 16 wk from
November 1999. Diarrhoeal episodes were detected by weekly surveillance during the supplemen-
tation period. Results: Eighty diarrhoeal episodes were detected among 59 children in all 3 groups.
The groups were compared with each other at baseline and as regard to the outcome variable
(incidence of diarrhoea). The proportion of children suffering from diarrhoea during the period
was significantly lower in the zinc-supplemented groups (15.8% in daily and 16.5% in weekly
group) than in the placebo group (30.8%). The incidence of diarrhoea in the daily and weekly
zinc-supplemented groups was 0.68 and 0.69 episodes child�1 y�1, and that in the placebo group
was 1.67 episodes child�1 y�1 (relative risk 0.41, 95% confidence interval 0.24–0.71). Diarrhoeal
incidence of �4 d duration was found to occur significantly less often in the supplemented groups.
There was no difference in diarrhoeal incidence between the daily and weekly zinc-supplemented
children. There were no detected adverse reactions in any of the supplemented groups.

Conclusion: The study indicates that zinc supplementation is effective in reducing diarrhoeal
morbidity when administered either daily or in a weekly schedule.

Key words: Children, diarrhoea, double blind, zinc

DN Gupta, National Institute of Cholera and Enteric Diseases, P-33, CIT Road, Scheme-XM,
Beliaghata, Calcutta, India (Tel. �91 33 350 5533/4478/0448, fax. �91 33 350 5066, e-mail.
dngupta31@yahoo.co.in)

Malnutrition and diarrhoeal disease remain major
public health problems, particularly in developing
countries (1–5). Repeated attacks of diarrhoea are
commonly associated with malnutrition, leading to
further malnutrition, and resulting in a vicious cycle
(6–7). Macronutrient deficiency is the main cause of
malnutrition, but almost all malnourished children also
suffer from micronutrient deficiency (8). Zinc is one of
the most important micronutrients, deficiency of which
leads to reduce immune function and increased morbid-
ity from infectious diseases, including diarrhoea (9–10).
A correlation between zinc deficiency and causation of
diarrhoea has recently been documented in human
subjects (11–14). Several community-based studies of
zinc supplementation in children have also documented
a substantial reduction in diarrhoeal incidence (15–17).
In those studies zinc was supplemented daily, but daily
supplementation may not be feasible. Weekly supple-
mentation of zinc may have operational advantages
over daily supplementation for mass distribution in

future programmes. Therefore, a double-blind, placebo-
controlled study was carried with two dosing schedules,
daily and weekly dose, of zinc supplementation to
determine the efficacy in reducing diarrhoeal morbidity
among children below 4 y of age in the rural community
in West Bengal, India.

Patients and methods
Study design
A community-based, placebo-controlled, double-blind,
randomized intervention study was undertaken to assess
the impact of daily versus weekly supplementation of
zinc on diarrhoeal morbidity. The project proposal was
reviewed and approved by the institutional ethics
committee.

Study area and population
The study was conducted in three adjoining villages
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about 10 km away from Kolkata, West Bengal, India.
Children aged between 6 and 41 mo, who were residing
permanently in these villages with their parents, were
included in the study. Selection of children of this age
group was based on the earlier observation of a high
incidence of diarrhoea in this group (18). Children
below 6 mo of age were excluded, as breastfeeding may
have a protective impact on the incidence of diarrhoea
(19). Informed consent was obtained from the parents of
the children before inclusion in the study. Before
starting supplementation, relevant demographic and
epidemiological information on the study families was
collected through a baseline survey and recorded on the
predesigned and pretested proforma.

Sample size and enrolment of study children
With the expectation of a 30% reduction in the
prevalence of diarrhoea in both zinc-supplemented
groups compared with the placebo, the calculated
sample size was 85 children in each group, using the
formula for comparison of two proportions (20).

Zinc supplementation
Randomization. Study children were randomized into 3
groups to receive either 10 mg elemental zinc (zinc
sulfate in 5 ml syrup base) for the first 5 consecutive
days in a week, or only placebo as 5 ml syrup for the
same 5 d a week, or 50 mg elemental zinc (in 5 ml
syrup) on the first day of the week followed by placebo
syrup for the next 4 d. The randomization was done by a
statistician using random number tables.

Blinding. For blinding, two bottles with the same serial
number were supplied to the parents of each child. One
small bottle of 30 ml syrup contained either 10 mg zinc
5 ml�1, 50 mg zinc 5 ml�1 or placebo, and one bottle
contained 120 ml syrup of either 10 mg zinc 5 ml�1 or
placebo. The 30 ml bottle was fixed to one specific day
(first day of the week) and the 120 ml bottle to the other
4 d of the week. After the first round of supplementa-
tion, bottles were replaced to continue the supplementa-
tion up to 16 wk. The two zinc syrups and placebo were
similar in colour and taste and were prepared in
identical bottles. Both 30 and 120 ml bottles were
numbered according to the random number by the
pharmaceutical company, which kept the code number
to maintain confidentiality. Zinc supplementation was
started from November 1999 and carried out for 16 wk.

Surveillance and data collection
Eight female locally resident surveillance workers, with
an educational level up to 10th grade, were engaged for
the surveillance of diarrhoea. They were properly
trained for active surveillance to detect diarrhoeal
episode(s) by visiting the study children once a week
and to record the information only on the predesigned
proforma. They were also trained to manage diarrhoea

cases at a community level. They supervised the
administration of supplemented syrup and observed
any adverse effects following supplementation, e.g.
vomiting. The diarrhoea cases detected by surveillance
workers were further followed up for the nature of stool,
presence of blood, mucus and duration of each episode
by the field team of the institute, using a standard
pretested proforma. A physician from the Epidemiology
Division carried out overall supervision of the project
work.

Data entry and analysis
Data were scrutinized for consistency and accuracy
before being entered into a personal computer using a
database software package, dBase IV, and converted
into Epiinfo version 6.0 for matching consistency and
validity. The validated data were randomly checked.
The 3 groups were identified and relative risks (RR)
with 95% confidence intervals (95% CI) were obtained
using Epiinfo version 6.0.

The �2-test with Yates’ continuity correction was
used to compare the incidence of diarrhoea between
groups. Fisher’s Exact test was used when the expected
cell frequency was less. After analysis of the data,
decoding was done to identify the supplemented groups.

Definitions

� Diarrhoea: three or more loose or watery or mucoid
stool (presence of only mucus in stools) in 24 h. The
presence of visible blood in loose stool, even on a
single occasion during the episodes, was considered
as bloody diarrhoea.

� Incidence: the number of new episode of diarrhoea
within the stipulated time-frame. The denominator
was number of child-weeks of observation in the
stipulated time, which was converted to child-years.

� New diarrhoeal episode: when there were at least 2
diarrhoea-free days between the episodes.

Results
In total, 290 children aged 6–41 mo were included in the
study during the baseline survey. However, 10 children
were excluded as they reached the age of 41 mo at the
time of supplementation. Therefore, 280 children were
included in the study. Baseline information of the study
families in three groups was comparable (Table 1).
Parameters of baseline information such as average
number of family members (4.12–4.33), mud-structure
housing (50%) and monthly income within Rs 2000 (US
$45) in 80.0% of the families, and other parameters such
as sanitary latrine, occupation of the head of the family
and literacy of the parents did not differ significantly.

Fifty-nine children developed 80 episodes of diar-
rhoea during the study period, of which 18 episodes
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occurred in each of the zinc-supplemented groups
(either daily or weekly), and 44 episodes occurred in
the placebo group. The outcome variables on diarrhoeal
morbidity in the three groups are presented in Table 2. It
is evident from the Table 2 that 15.8% and 16.5% of
children suffered from diarrhoea who received zinc
supplementation either daily or weekly, respectively,
compared with the children (30.8%) who received
placebo, and the differences between the supplemented
and placebo children were statistically significant. The
overall incidence of diarrhoea in the daily and weekly
supplemented groups was 0.68 and 0.69 episodes
child�1 y�1 respectively, whereas the incidence in the
placebo group was 1.67 episodes child�1 y�1 (RR 0.41,
95% CI 0.24–0.70).

The incidence of diarrhoeal episodes child�1 y�1

among children �2 y of age were significantly less: 1.09
and 0.62 in the zinc-supplemented groups, compared
with 2.71 in the placebo group (RR 0.39, 95% CI 0.18–
0.84 and RR 0.23, 95% CI 0.10–0.51). In contrast, the
incidence among children aged �2 y was not significant
different in the daily and weekly zinc-supplemented
groups compared with placebo group.

The risk of developing watery as well as mucoid

Table 1. Comparability of study and control families in the three
groups of children (6–41 mo).

Information Daily 10 mg Weekly 50 mg Placebo

No. of children 95 91 94
No. of families 92 88 87
Total population 399 363 373
Average people family�1 4.33 4.12 4.28
Gender

Male 45.26% 42.86% 50.00%
Female 54.74% 57.14% 50.00%

Housing condition
Kuccha 47.8% 48.9% 52.9%
Other (mixed) 52.1% 51.1% 47.1%
Latrine (sanitary) 91.3% 85.2% 83.9%

Family income mo�1 (rupees)
�2000 83.7% 79.5% 80.4%
2000–5000 14.1% 18.2% 14.9%
�5000 2.2% 2.3% 4.6%

Occupation of head of household
Daily labour 54.3% 56.8% 52.9%
Other 45.6% 43.2% 47.1%

Literacy of father
Illiterate 28.8% 28.4% 27.6%
Literate 71.7% 71.6% 72.4%

Literacy of mother
Illiterate 45.7% 56.8% 56.3%
Literate 54.3% 43.2% 43.7%

Table 2. Efficacy of zinc supplementation in reducing diarrhoea with 10 mg (daily) or 50 mg (weekly) dosage schedule compared with
placebo.

Parameter
Daily Weekly Placebo

Daily vs placebo Weekly vs placebo Daily vs weekly

(n = 95) (n = 91) (n = 94) p RR 95% CI p RR 95% CI p RR 95% CI

Proportion of children suffering
15.8% 16.5% 30.8% 0.014 0.51 0.29–0.89 0.022 0.53 0.31–0.93 0.897 0.96 0.50–1.84

Incidence (episodes child�1 y�1)
Overall 0.68 0.69 1.67 �0.001 0.41 0.24–0.70 �0.001 0.41 0.24–0.71 0.989 1.00 0.52–1.91

(1370) (1364) (1369)
Age (y)
�2 1.09 0.62 2.71 �0.001 0.40 0.20–0.81 �0.001 0.23 0.10–0.51 0.239 1.76 0.68–4.60

(477) (589) (575)
�2 0.46 0.74 0.92 0.117 0.51 0.21–1.20 0.586 0.80 0.37–1.76 0.315 0.63 0.26–1.56

(893) (775) (794)
Gender

Male 0.52 0.52 1.06 0.127 0.49 0.19–1.26 0.136 0.49 0.19–1.28 0.979 0.99 0.32–3.04
(606) (597) (687)

Female 0.82 0.81 2.29 0.001 0.36 0.18–0.69 0.001 0.36 0.18–0.69 0.992 1 0.45–2.22
(764) (767) (682)

Family income mo�1 (rupees)
�2000 0.63 0.38 1.40 0.011 0.45 0.24–0.85 �0.001 0.28 0.13–0.60 0.254 1.64 0.69–3.91

(1147) (1078) (1112)
�2000 0.70 1.38 1.01 0.442 0.69† 0.17–2.86 0.691 1.26 0.40–3.91 0.289 0.55† 0.14–2.10

(223) (286) (257)
Incidence (type of episode)

Watery 0.11 0.19 0.53 0.007 0.21‡ 0.06–0.74 0.039 0.36 0.13–0.99 0.360 0.60† 0.14–2.49
Mucoid 0.42 0.42 0.95 0.018 0.44 0.22–0.89 0.019 0.44 0.22–0.89 0.991 1.00 0.43–2.29
Bloody 0.15 0.08 0.19 0.499 0.80† 0.22–2.97 0.227 0.40† 0.08–2.07 0.345 1.99† 0.37–10.85

Incidence (duration of episode, d)
1–3 0.15 0.19 0.57 0.021 0.27 0.09–0.8 0.025 0.33 0.12–0.92 0.497 0.80† 0.21–2.96
4–7 0.38 0.50 0.95 0.010 0.40 0.19–0.83 0.051 0.52 0.27–1.02 0.523 0.77 0.34–1.74
�7 0.15 – 0.15 0.636 1.00† 0.25–3.99 0.062 – – 0.062 –

Figure in parentheses indicate child week of observation.
RR: relative risk; 95% CI: 95% confidence interval.
† Fisher’s Exact test; ‡ Yates’ correction.
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diarrhoea was much lower in both zinc-supplemented
groups than in the placebo group (Table 2). The relative
risk for the occurrence of watery diarrhoea was 0.21
(95% CI 0.06–0.74) and 0.36 (95% CI 0.13–0.99) in the
daily and weekly supplemented groups, respectively,
and that of mucoid diarrhoea was 0.44 (95% CI 0.22–
0.89) in both supplemented groups. However, zinc
supplementation did not have any impact on the
incidence of bloody diarrhoea.

Table 2 also shows that children in both the daily and
weekly zinc-supplemented groups had significantly less
chance of developing a shorter duration (1–3 d) of
diarrhoea (incidence 0.15 and 0.19, respectively) than
did children in the placebo group (incidence 0.57) (RR
0.27, 95% CI 0.09–0.8 and RR 0.33, 95% CI 0.12–
0.92). The incidence of diarrhoea with a duration of 4–
7 d was significantly less (RR 0.40, 95% CI 0.19–0.83)
in the daily supplemented group, but weekly supple-
mentation did not show any effect compared with
placebo group. The outcome variables did not show
significant difference between the daily and weekly
supplemented groups.

The overall incidence of diarrhoea in girls was
significantly greater than in boys (RR 1.77, 95% CI
1.12–2.83). The reduction in the incidence in girls was
significantly higher (RR 0.36, 95% CI 0.18–0.69) in the
daily and weekly supplemented group. This impact was
not reflected in the boys. The incidence of diarrhoea in
lower income group (�Rs 2000) was 0.64 and 0.38 in
the daily and weekly supplemented groups compared
with 1.44 in the placebo group. These differences were
significant in the daily (RR 0.45, 95% CI 0.24–0.85) and
the weekly (RR 0.27, 95% CI 0.13–0.60) supplemented
groups. No such differences in reduction was observed
in the income group of �Rs 2000.

Monthly differences in the incidence of diarrhoea in
the three groups are shown in Fig. 1. During the first
month of supplementation no significant differences in
the incidence of diarrhoea were observed in the three
groups. However, an increasing trend towards a
difference in the incidence of diarrhoea in both zinc-
supplemented groups was observed compared with the

placebo group. The difference was significant (RR 0.08,
95% CI 0.01–0.60) in the daily supplemented group and
(RR 0.3, 95% CI 0.1–0.93) in the weekly supplemented
group in the last month of the study.

No adverse effects were detected in the zinc-
supplemented groups.

Discussion
This double-blind, randomized, placebo-controlled,
community-based study was designed to compare the
efficacy of zinc supplementation in daily and single
weekly doses in children aged 6–41 mo. The results
confirmed that zinc supplementation (in both daily and
weekly doses) in young children can substantially
decrease the incidence of diarrhoea. The overall
reduction of diarrhoeal episodes was 59% among
zinc-supplemented children.

The findings of the study are in accordance with other
community-based studies of zinc supplementation in
children, particularly in developing countries (15, 17).
Pooled data analysis of zinc-supplemented trials in
developing countries also indicated an overall reduction
of 25% prevalence and an 18% reduction in the
incidence of diarrhoea (21). In those published trial
zinc supplementation was given on a daily basis. A
greater impact of zinc on diarrhoeal morbidity was
found in the current study than in other studies.
However, the discrepancies between the findings of
this study and other published studies may be due to
variations in sample size and the shorter duration of the
present study. Zinc deficiency is quite common in
people in developing countries, because of the low
consumption of foods of animal origin and because
people live mainly on a cereal-based diet (8) containing
high levels of fibre and phytate, which hamper zinc
absorption. Zinc supplementation in an already zinc-
deficient community may have had a greater impact.

There are gender differences in childcare practice in
India. Girls are likely to be more malnourished than
boys (22). Boys are given a better share of the food,
leading to more malnutrition in females (23). In the
present study, there was a greater incidence of diarrhoea
in girls than in boys in the non-supplemented group.
The supervised administration as free supplementation
of zinc meant that there was no sharing, which may
have led to a greater impact of zinc on female children.
A review article also showed that females tended to
benefit more than boys from zinc supplementation,
although this difference was not significant (24). An
effect on boys were also reported in children �11 mo of
age (16).

A study in Bangladesh reported that zinc supplemen-
tation was associated with a 43% reduced rate of
prolonged diarrhoea in the 6–23 mo age group (25). In
the present observation the impact of zinc supplementa-
tion was reflected much more in children below 2 y of

Fig. 1. Monthly incidence of diarrhoea in zinc-supplemented and
control children from November 1999 to February 2000. �: Daily;
�: weekly; �: placebo.
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age, and the zinc-supplemented groups had significantly
less short-duration (1–3 d) diarrhoea. However, the
power of the tests was inadequate, which may be due
to the small number of diarrhoeal episodes during 16 wk
of observation.

In this study, the overall incidence of diarrhoea in
daily and weekly zinc-supplemented groups was 0.68
and 0.69 episodes child�1 y�1, respectively, compared
with 1.67 episodes child�1 y�1 in the placebo group.
However, after 4 mo of supplementation it was noticed
that there may be a greater effect on diarrhoeal
morbidity of daily supplementation than weekly sup-
plementation in the long run.

In the present study no effect of zinc was observed on
the incidence of bloody diarrhoea in either the daily or
weekly dosing schedule. In contrast, a study conducted
in India reported a reduction in the incidence of
dysentery in boys receiving zinc supplementation
(26). Studies conducted in developing countries also
showed other beneficial effects of zinc (27–29), includ-
ing a reduction in the incidence (15–17) and clinical
course of acute diarrhoea (30).

The findings of the present study suggest that weekly
and daily zinc supplementation has similar beneficial
effects in reducing the incidence of diarrhoea among
children in the rural community in West Bengal, India.
If zinc supplementation is included in the diarrhoeal
diseases control programme for reducing diarrhoeal
incidence, weekly supplementation of zinc will be
suitable, sustainable and cost-effective to the public
health programme in developing countries such as
India, through village-level workers. Despite the ad-
vantages of weekly supplementation, one disadvantage
is that if it is missed for 1 or 2 wk there would be a long
gap until the next supplementation. A major drawback
of daily zinc supplementation is that the dose must be
administered daily, which may place an extra burden to
the mothers or health workers. Moreover, daily zinc
supplementation may be difficult to supervise if
introduced in public-health programmes.

In conclusion, weekly supplementation of zinc had a
significant impact on diarrhoeal morbidity. On the basis
of this study and studies conducted in other developing
countries, a general recommendation is made that zinc
supplementation is beneficial for the reduction of
diarrhoeal morbidity, after taking into account other
host and environmental factors.

Acknowledgements.—We thank Dr SK Bhattarchya, Director of the
National Institute of Cholera and Enteric Diseases, and Dr PG
Sengupta, former head of the division, for constant guidance and
making useful suggestions. We are also grateful for the active
support and assistance of Dr A Pandey RO and other staff of the
epidemiology division in carrying out the study. We extend our
thanks to the community, particularly mothers and village health
workers, for their cooperation. The authors express their gratitude to
M/S Greenco Biological Private Ltd, Calcutta, for the preparation of
zinc syrup and for maintaining the confidentiality of the code.

References
1. Kumar V, Dutta N, Wadhwa SS, Singhi S. Morbidity and

mortality in rural Haryana. Indian J Pediatr 1985; 52: 455–61
2. Bern C, Martines J, Dejoysa I, Glass RI. The magnitude of global

problem of diarrhoeal diseases: a ten-year update. Bull World
Health Organ 1992; 70: 705–14

3. The World Health 1996—fighting disease, fostering develop-
ment. World Health Forum 1997; 18(1)1–8

4. Strategies to control micronutrient malnutrition. Bull ICMR
1994; 24(8)79–85

5. Bhaskaram P. Micronutrient deficiencies in children—the
problem and extent. Symposium. Indian J Paediatr 1995; 62:
145–56

6. World Health Organization. Nutritional care during diarrhoea
and other common infections. Guidelines for training community
health workers in nutrition. 2nd ed. Geneva WHO; 1986: 101–7

7. Infections and undernutrition. Special report. Nutr Rev 1982; 40:
119–28

8. Gopalan C. Micronutrient deficiencies: public health implica-
tions. Indian J Paediatr 1995; 62: 157–67

9. World Health Organization. Trace elements in human nutrition
and health. Geneva WHO; 1996: 72–104

10. Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, Martin JB,
Kasper DL, et al. Harrison’s principles of internal medicine. 14th
ed. New York: McGraw Hill; 1998

11. Hambidge KM. Zinc and diarrhoea. Acta Pediatr 1992; Suppl
381: 82–6

12. Hambidge M, Nancy K. Assessment of zinc status in man. Indian
J Pediatr 1995; 62: 169–80

13. Roy SK. Zinc supplementation in treatment of childhood
diarrhoea. Indian J Pediatr 1995; 62: 181–93

14. Sur D, Dutta P, Bhattacharya SK. Zinc supplementation in
diarrhoeal diseases. Postgrad Doctor 2001; 17: 173–6

15. Ruel MT, Rivera JA, Santizo MC, Lonnerdal B, Brown KH.
Impact of zinc supplementation on morbidity from diarrhoea and
respiratory infections among rural Guatemalan children. Pedia-
trics 1997; 99: 808–13

16. Sazawal S, Black RE, Bhan MK, Jalla S, Sinha A, Bhandari N.
Efficacy of zinc supplementation in reducing the incidence and
prevalence of acute diarrhoea—a community-based, double-
blind, controlled trial. Am J Clin Nutr 1997; 66: 413–8

17. Taneja S, Bhandari N, Bhai R, Strand T, Molbak K, Sommerfelt
H, et al. Effect of 4 months daily zinc supplementation on lower
respiratory tract infections, diarrhoea and cognition in children: a
randomized double blind trial In an urban slum community. In:
9th Asian Conference on Diarrhoeal Diseases and Nutrition 28–
30 Sept. 2001. New Delhi, India 2001: 23

18. Gupta DN, Sircar BK, Sengupta PG, Ghosh S, Bhanu MK,
Mondal SK, et al. Epidemiological and clinical profiles of acute
diarrhoea with special reference to mucoid episodes: a rural
community based longitudinal study. Trans R Soc Trop Med Hyg
1996; 90: 544–7

19. Mondal SK, Sengupta PG, Gupta DN, Ghosh S, Sikdar SN,
Rajendran K, et al. Occurrence of diarrhoeal diseases in relation
to infant feeding practices in a rural community in West Bengal,
India. Acta Paediatr 1996; 85: 1159–62

20. Kirkwood Betty R. Essentials of medical statistics. Oxford
Blackwell; 1990

21. Bhutta ZA, Black RE, Brown KH, Gardner JM, Gore S, Hidayat
A, et al. Prevention of diarrhoea and pneumonia by zinc
supplementation in children in developing countries: pooled
analysis of randomized controlled trials. Zinc Investigators’
Collaborative Group. J Pediatr 1999; 135: 689–97

22. Claeson M, Bos ER, Mawji T, Indira P. Reducing child mortality
in India in the new millennium. Bull World Health Organ 2000;
78: 1192–9

23. Ghosh S. Female child in India—a struggle for survival. Bull
Nutr Found India 1987; 8(4)

ACTA PÆDIATR 92 (2003) Zinc supplementation and childhood diarrhoea 535



24. Black RE, Sazawal S. Zinc and childhood infectious diseases
morbidity and mortality. Br J Nutr 2001; 85 Suppl 2: S131–7

25. Faruque AS, Mahalanabis D, Haque SS, Fuchs GJ, Habte D.
Double-blind, randomized, controlled trial of zinc or vitamin A
supplementation in young children with acute diarrhoea. Acta
Paediatr 1999; 88: 154–60

26. Sazawal S, Black RE, Bhan MK, Jalla S, Bhandari N, Sinha A, et
al. Zinc supplementation reduces the incidence of persistent
diarrhoea and dysentery among low socioeconomic children in
India. J Nutr 1996; 126: 443–50

27. Bhutta ZA, Bird SM, Black RE, Brown KH, Gardner JM,
Hidayat A, et al. Therapeutic effects of oral zinc in acute and
persistent diarrhoea in children in developing countries: pooled
analysis of randomized trials. Am J Clin Nutr 2000; 72: 1516–22

28. Behrens RH, Tomkins AM. Zinc supplementation during
diarrhoea and fortification against malnutrition. Lancet 1990;
336: 442–3

29. Bentley ME, Caulfield LE, Ram M, Santizo MC, Hurtado E,
Rivera JA, et al. Zinc supplementation affects the activity pattern
of rural Guatemalan infants. J Nutr 1997; 127: 1333–8

30. Dutta P, Mitra U, Datta A, Niyogi SK, Dutta S, Manna B, et al.
Impact of zinc supplementation in malnourished children with
acute watery diarrhoea. J Trop Pediatr 2000; 46: 259–63

Received Mar. 25, 2002; revisions received Aug. 6, 2002, and Dec.
12, 2002; accepted Feb. 7, 2003

536 DN Gupta et al. ACTA PÆDIATR 92 (2003)


