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A B S T R A C T

Background

Zinc is a vital micronutrient for humans and is essential for protein synthesis, cell growth, and diNerentiation. Severe zinc deficiency can
lead to slower physical, cognitive and sexual growth, cause skin disorders, decrease immunity, increase incidence of acute illnesses in
infants and children and contribute to childhood stunting. By estimation, 17.3% of the world population is at risk of inadequate zinc
intake. Such nutritional impairment increases the risk of diarrhoea and pneumonia by 20%, as well as leads to a global loss of more than
16 million disability-adjusted life years in children less than five years of age. Not only does zinc deficiency aNect lives, it adds to the
considerable financial burden on depleted resources in countries that are most aNected. By preventing or curing this deficiency, we can
improve childhood mortality, morbidity and growth.

Objectives

To assess the eNectiveness of zinc supplementation for the promotion of growth, reduction in mortality, and the prevention of infections
in infants less than six months of age.

Search methods

We used the standard search strategy of the Cochrane Neonatal Group to search the Cochrane Central Register of Controlled Trials
(CENTRAL 2018, Issue 4), MEDLINE via PubMed (1966 to 18 May 2018), Embase (1980 to 18 May 2018), and CINAHL (1982 to 18 May 2018). We
also searched clinical trials databases, conference proceedings, and the reference lists of retrieved articles for randomised controlled trials
and quasi-randomised trials. An updated search from 1 January 2018 to 29 January 2020 was run in the following databases: CENTRAL via
CRS Web, MEDLINE via Ovid, and CINAHL via EBSCOhost.

Selection criteria

All randomised controlled (individual and cluster randomised) and quasi-randomised trials of zinc supplementation in healthy, term
infants, less than six months of age comparing infant mortality, incidence of diarrhoea or respiratory illnesses, growth and/or serum zinc
levels were eligible.
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Data collection and analysis

Two review authors screened search results (title and abstracts) and relevant full texts. Studies fulfilling prespecified inclusion criteria were
included with any disagreements resolved by consensus. Extraction and analysis were then conducted. We used the GRADE approach to
assess the quality of evidence as indicated by certainty in eNect estimates.

Main results

Eight studies (with 85,629 infants) were included and five studies were meta-analysed, out of which four studies compared zinc with
placebo, and one compared zinc plus riboflavin versus riboflavin. Certain growth outcomes aDer six months of intervention (Weight for
Age Z-scores (WAZ) (standardised mean diNerence) (SMD) 0.16, 95% CI 0.03 to 0.29; three studies, n = 955; fixed-eNect; heterogeneity Chi2
P = 0.96); I2 = 0%); change in WAZ (SMD 0.16, 95% CI 0.07 to 0.25; one study, n = 386; fixed-eNect); (Weight-for-Length Z-score (WLZ) (SMD
0.15, 95% CI 0.02 to 0.28; three studies, n = 955; fixed-eNect; heterogeneity: Chi2 P = 0.81); I2 = 0%); (change in WLZ (SMD 0.17, 95% CI 0.06
to 0.28; one study, n = 386; fixed-eNect)) were positively aNected by zinc supplementation compared to placebo. A single study reported
no diNerence in the incidence of diarrhoea and lower respiratory tract infection with zinc supplementation. Zinc had no eNect on mortality
in children younger than 12 months.

When zinc plus riboflavin was compared to riboflavin only, significant improvement was observed in the incidence of wasting at 24 months
(risk ratio (RR) 0.59, 95% CI 0.37 to 0.96; one study, n = 296; fixed-eNect), but significant worsening of incidence of stunting was present at
21 months (RR 1.53, 95% CI 1.09 to 2.16; one study, n = 298; fixed-eNect).

Authors' conclusions

There was a significant positive impact of zinc supplementation on WAZ and WLZ aDer six months of intervention in infants compared to
placebo. When a combined supplement of zinc and riboflavin was compared to riboflavin, there was a significant reduction in wasting at
24 months, but stunting at 21 months was negatively aNected. Although included trials were of good-to-moderate quality, evidence that
could be meta-analysed was based on a few studies which aNected the overall quality of results. Regardless, there is a need for strong
trials conducted in infants younger than six months before a strong recommendation can be made supporting zinc supplementation in
this age group.

P L A I N   L A N G U A G E   S U M M A R Y

Zinc supplementation for improving the health and survival of infants less than six months old

Review question: does zinc supplementation reduce mortality, morbidity and increase growth in infants aged less than six months old?

Background: zinc deficiency is prevalent in the world. Adequate zinc levels are linked to decreased deaths, illnesses and improved growth
in all populations particularly in developing countries. Zinc supplementation in older children has shown some positive eNects.

Study characteristics: we searched for studies through January 2020 that enrolled healthy infants aged less than six months old and
provided at least six months of zinc supplementation. We included eight studies that covered zinc supplementation compared with
placebo, zinc and riboflavin compared with riboflavin only, zinc, riboflavin and B complex vitamins compared with riboflavin and B complex
vitamins.

Key results and certainty of evidence: zinc had no eNect on decreasing deaths or illnesses in children younger than 12 months. Moderate-
to good-certainty evidence from three studies suggested an increase in weight-for-age Z-scores and weight-for-length Z-scores aDer zinc
supplementation for six months compared to placebo only. Only one study could be analysed for zinc and riboflavin supplementation
compared to riboflavin only, and the results suggested a decrease in wasting aDer 24 months of supplementation and an increase in
stunting aDer 21 months.

Conclusion: with this evidence, we cannot strongly recommend clinicians to prescribe zinc supplements to children under six months of
age. We also encourage the development of trials that will provide zinc as well as other micronutrients in this age group and for such trials
to evaluate outcomes such as death, disease, side eNects and growth.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Zinc supplementation compared to placebo; no treatment for the promotion of growth and
prevention of infections in infants less than six months of age

Zinc supplementation compared to placebo/ no treatment for the promotion of growth and prevention of infections in infants less than six months of age

Patient or population: the promotion of growth and prevention of infections in infants less than six months of age
Setting: India, Indonesia, Nepal Thailand, USA, Vietnam, Zanzibar
Intervention: zinc supplementation before the age of 6 months
Comparison: placebo/ no treatment

Anticipated absolute effects* (95% CI)Outcomes № of participants
(studies)
Follow-up

Certainty of the
evidence
(GRADE)

Relative effect
(95% CI)

Risk with placebo/ no treatment Risk difference with Zinc supple-
mentation

Length (cm) after 6
months

644
(3 RCTs)

⊕⊕⊕⊝

MODERATE 1
- The mean length (cm) after 6

months was 0 SD
SMD 0.07 SD higher
(0.08 lower to 0.23 higher)

Weight (g) after 6
months

644
(3 RCTs)

⊕⊕⊝⊝

LOW 1 2
- The mean weight (g) after 6

months; Country was 0
SMD 0.16 higher
(0 to 0.31 higher)

Weight for age Z-score
after 6 months

955
(3 RCTs)

⊕⊕⊕⊝

MODERATE 3
- The mean weight for age Z-score

after 6 months was 0
SMD 0.16 higher
(0.03 higher to 0.29 higher)

Length for age Z-score
after 6 months

955
(3 RCTs)

⊕⊕⊕⊝

MODERATE 3
- The mean length for age Z-score af-

ter 6 months was 0
SMD 0.06 higher
(0.07 lower to 0.19 higher)

Weight for length z-
score after 6 months

955
(3 RCTs)

⊕⊕⊕⊝

MODERATE 3
- The mean weight for length z-score

after 6 months was 0
SMD 0.15 higher
(0.02 higher to 0.28 higher)

Study populationStunted after 6 months 955
(3 RCTs)

⊕⊕⊕⊝

MODERATE 3
RR 0.82
(0.65 to 1.03)

264 per 1,000 48 fewer per 1,000
(92 fewer to 8 more)

Study populationWasted after 6 months 955
(3 RCTs)

⊕⊕⊝⊝

LOW 3 4
RR 0.78
(0.48 to 1.26)

71 per 1,000 16 fewer per 1,000
(37 fewer to 19 more)
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
 
CI: confidence interval; RR: risk ratio; SD: standard deviation; RCT: randomised controlled trial; SMD: standardised mean difference.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

1 Out of the three studies contributing to this outcome, there was a 19% loss of follow-up in Dijkhuizen 2001 which may have aNected outcomes; Heinig 2006 had a high risk of
reporting bias due to the failure to report details of the diNerence in incidence or prevalence of various morbidities. Due to insuNicient details it was impossible to determine
whether or not Berger 2006 was free from detection or attrition bias due as details about blinding procedures were not provided
2 ENect sizes between Heinig 2006 and the 2 other studies are diNerent in magnitude and direction. Heinig 2006 was conducted in a developed country (USA) with a very specific
set of eligibility criteria that extended to the mother, included children who were between 4 to 10months and provided 5 mg/day of zinc compared to the 10 mg/day provided
in the other 2 studies.
3 Out of the three studies contributing to this outcome, there was a 19% loss of follow-up in Dijkhuizen 2001 which may have aNected outcomes; Berger 2006 provided insuNicient
details about blinding procedures provided to determine whether or not there was detection or attrition biases and Fahmida 2007 provided insuNicient details to make judgements
about the presence of selection bias, performance bias and detection bias.
4 The number of events in Dijkhuizen 2001 are very small and the number of children enrolled was much smaller than the sample size calculated as being necessary to detect an
eNect (360 vs. 480). Also, the confidence interval is very wide and the eNect size quite large and in the opposite direction to the other 2 studies.
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B A C K G R O U N D

Description of the condition

Zinc deficiency is thought to be one of the most prevalent
micronutrient deficiencies worldwide (Wieringa 2015), and is
associated with a high global burden of morbidity in low- and
middle-income countries (LMICs). Black 2013 estimated that zinc
deficiency is related with 116,000 deaths among children aged
five years, which represents 1.7% of all deaths in this age group.
This contributes to 3.1 million of global deaths of these children
(45%) due to nutritional conditions. According to the 2013 Lancet
series on diarrhoea and pneumonia, zinc deficiency increases the
risk of these morbidities by 20% (Walker 2013). Previous studies
have attributed a global loss of more than 16 million disability-
adjusted life years in < 5 years-old children to zinc deficiency
(Walker 2009). Because of diverse functions of zinc in vivo, it
has been diNicult to measure a single biomarker of zinc status.
Plasma zinc concentrations as a biomarker has been used to rule
out the deficiency, but this still is nonspecific (King 2011). Zinc
deficiency can lead to childhood stunting. A high prevalence of
stunting has been used as a useful proxy of the zinc deficiency at
a population level (Mayo-Wilson 2014; Wessells 2012), although its
use is considered controversial by some authors (Wieringa 2015).

Until 2007, there was still no single accepted indicator or reliable
biomarker to evaluate the zinc status in humans. A synthetic
procedure was developed by the World Health Organization (WHO),
the United Nations Children’s Fund (UNICEF), the International
Atomic Energy Agency (IAEA), and the International Zinc Nutrition
Consultative Group (IZiNCG) including biochemical, dietary,
and functional indicators (Davidsson 2007). However, to our
knowledge, only a few countries such as Pakistan, Cameroon, and
Sri Lanka have collected complete information about zinc status as
it is fairly costly and logistically challenging (Liu 2017).

It is now recognised that mild-to-moderate zinc deficiency due to
inadequate dietary intake is prevalent in all parts of the world.
The higher prevalence of zinc deficiency in developing countries is
primarily due to low intake of zinc from animal sources, high dietary
phytate content (found in cereals and legumes; phytates limit the
bioavailability of zinc), and inadequate food intake (Mayo-Wilson
2014). A population-level analysis from national food balance
sheets has estimated that 17.3% of the world population is at risk
of inadequate zinc intake. Levels are even higher in less-developed
countries, reaching up to 29.6% in South Asia (six countries),
25.6% in Sub Saharan Africa (48 countries) and 22.1% in East and
Southeast Asia and Pacific (21 countries) (Wessells 2012).

Zinc is a vital micronutrient for humans and is essential for
protein synthesis, cell growth, and diNerentiation (Caulfield 2006).
Zinc is not stored in the body, so the levels are determined
by the balance between dietary intake, absorption, and losses.
Severe zinc deficiency has been shown to be associated
with stunting, hypogonadism, impaired immune function, skin
disorders, cognitive dysfunction, anorexia and an increase in the
number of episodes of acute illnesses both infants and children
(Shankar 1998). Zinc deficiency also impairs immunocompetence
with reduced cell-mediated immune responses; decreased T
lymphocytes; abnormal T helper or suppressor functions, or
both; impaired macrophage function; and reduced killer cells and
antibody-dependent cytotoxicity (Ibs 2003).

Clinical and field studies have consistently observed an association
between zinc deficiency and morbidity owing to infectious
diseases, particularly diarrhoea in early childhood (Bhandari
1996; Black 2013). Regarding this, the WHO and UNICEF,
currently, recommend provision of zinc supplements along with
oral rehydration therapy for acute diarrhoea. Nevertheless, no
routine supplementation recommendations currently exist for the
prevention of zinc deficiency (Bailey 2015). Marginal zinc deficiency
is associated with about a 50% increased risk and number of days
with diarrhoea. Zinc deficiency results in higher rates of other
infectious diseases as well, including skin infections, respiratory
infections, malaria, and delayed wound healing (Aggett 1995,
Yakoob 2011). Overall, zinc-deficient children are at a three-fold
increased risk of an acute respiratory infection (Bhandari 1996).

Description of the intervention

The recommended dietary allowance (RDA) for infants under six
months is 2.0 mg, and it is 3.0 mg per day for young children aged
seven to 36 months (Bethesda 2006). However, the amount of zinc
needed in young infants to maintain a positive zinc balance in
areas with a high prevalence of zinc deficiency is unknown. The
majority of published results of eNicacy trials of zinc treatment
have tested doses ranging from 10 mg (infants) to 20 mg (children
under five years of age) of elemental zinc per day, a dosage that
is safe in these children. Doses of up to 70 mg twice a week have
been provided without any toxic eNect (Bates 1993). A zinc sulphate
20 mg tablet (which is now known as 'Baby Zinc' in Bangladesh),
is recommended by WHO and most widely used in developing
countries. The tablet is placed in a spoon or a small cup and water
added that leads it to disperse into a sweet, vanilla-flavoured syrup
that masks the taste of zinc.

Acute zinc toxicity due to excess administration (225 mg to 450
mg of zinc) includes gastrointestinal symptoms, such as nausea,
vomiting, epigastric pain, abdominal cramps, and bloody diarrhoea
(Fosmire 1990). Transient vomiting or nausea among adults at
doses of 50 mg/day or higher are well-known side eNects of zinc
(Weimar 1978). Whether similar eNects at the lower dose of 10 mg/
day to 20 mg/day will be observed in children is unclear. Strand
2002 reported a nearly two-fold increase in vomiting when treating
Nepalese children with 15 mg/day to 30 mg/day. Whether this was
because of a direct side eNect of zinc or because of inadequate
masking of the metallic taste of zinc could not be diNerentiated.
Other trials, including the eNectiveness trial of Baqui 2002, did not
report increased risks of vomiting.

How the intervention might work

Zinc deficiency appears to be widespread in low-income countries
because of a low dietary intake of zinc-rich animal-source foods
and a high consumption of cereal grains and legumes, which inhibit
the absorption of zinc (Sandstead 1991). Without intervention,
a child whose diet does not provide him or her with enough
zinc will eventually develop zinc deficiency and all consequences
associated with it.

Moreover, innate immunity is the body’s first line of defence
to pathogens, and its functions are also altered by zinc levels.
Similarly, natural killer cell numbers and function are dependent
on normal levels of serum zinc (Ravaglia 2000). Zinc is also required
for the development and activation of T lymphocytes. When zinc
supplements are given to individuals with zinc deficiency, the
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numbers of T-cell lymphocytes circulating in the blood increase,
and the ability of lymphocytes to fight against infection improves.
The possible mechanisms of the eNect of zinc treatment on the
duration and severity of diarrhoea has been studied in depth
and shows improved absorption of water and electrolytes by the
intestines (Ghishan 1984), regeneration of gut epithelium (Bettger
1981), increased levels of enterocyte brush-border enzymes (Jones
1981), and enhanced immunological mechanisms for the clearance
of infection.

Lastly, zinc is also considered an essential micronutrient for the
growth of children. Zinc, magnesium, and phosphorus have been
referred to as type II nutrients (Golden 2004), which are essential
for growth. In the absence of adequate amounts of these type
II nutrients, cell function ceases. These type II nutrients are
present in all tissues, and there is no clearly identifiable ‘storage’
compartment from which the nutrient can be mobilised. So,
deficiency of any type II nutrient will lead to growth retardation
(Wieringa 2015). Additionally, several nucleoproteins containing
zinc are involved in gene expression of proteins important for
growth and the production of insulin-like growth factor-1 is
retarded in zinc deficiency, along with the cellular responsiveness
to its hormone (Cole 2008).

Why it is important to do this review

Theoretically, breast milk supplies all the zinc needs for at least
the first several months of life, although the period during which
breast milk alone remains suNicient is uncertain (Brown 2009).
Therefore, it remains to be seen if additional zinc provision will
be of any benefit, especially in infants less than six months of age
who are breast-fed. Studies on the eNect of zinc supplementation
on diarrhoeal episodes in children have yielded varying results
depending on age, with a clear beneficial eNect in infants older
than six months (Bhutta 2000; Haider 2009), but no eNect before
that (Brooks 2005; Fisher Walker 2006). A systematic review on
zinc supplementation trials in infants less than six months of
age is lacking. Brown 2009 has mentioned trials that have been
conducted, but no pooled analysis has been done. A few trials are
available from developing countries, but no systematic review has
been done on the trials. Therefore, a systematic review is needed to
summarise the eNect of zinc supplementation on growth and in the
prevention of infections among infants under six months of age.

O B J E C T I V E S

To assess the eNectiveness and safety of zinc supplementation for
the promotion of growth and the prevention of infections in infants
less than six months of age.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled (individual- and cluster-
randomised) and quasi-randomised trials of zinc supplementation
in infants less than six months of age. We excluded observational
studies and cross-over trials.

Types of participants

The participants included:

1. infants less than six months of age;

2. infants who were more than 37 weeks' gestation at the time of
birth (i.e. not preterm);

3. free from chronic diseases such as sickle cell disease, cystic
fibrosis, or severe protein energy malnutrition;

4. breast-fed infants;

5. not receiving parenteral nutrition.

Types of interventions

Orally administered zinc supplements in syrup form for a minimum
of six months. Studies of zinc supplemented in a fortified form were
excluded because the zinc dose does not meet WHO guidelines for
daily dose or minimal treatment days.

The adjunct micronutrients considered were riboflavin (B2),
vitamin A, vitamin C, vitamin D, copper, and calcium. The word
micronutrient here means any formulation that does not include
zinc.

Zinc versus placebo or no treatment or single/multiple
micronutrients. Further subgroup analyses were done as follows:

1. zinc versus placebo/no treatment;

2. zinc plus single micronutrient versus single micronutrient;

3. zinc plus multi-micronutrient versus multi-micronutrient*;

4. zinc plus vitamin A versus vitamin A;

5. zinc plus riboflavin plus vitamin A versus riboflavin plus vitamin
A;

6. zinc plus vitamin A plus vitamin C versus vitamin A plus vitamin
C;

7. zinc plus riboflavin versus riboflavin;

8. zinc plus several B vitamins versus several B vitamins;

9. zinc plus vitamin C versus vitamin C;

10.zinc plus vitamin D versus vitamin D;

11.zinc plus calcium plus vitamin A versus calcium plus vitamin A;

12.zinc plus calcium versus calcium;

13.zinc plus copper versus copper only.

 * Multi-micronutrient contains vitamin A, vitamin B1, vitamin B2,
niacin, vitamin B6, vitamin B12, folic acid, vitamin C, vitamin D,
vitamin E, copper, selenium, iodine; with iron 30 mg and zinc 15 mg.

Studies that provided iron were excluded because iron is known to
interfere with zinc absorption and iron-containing formulations are
not recommended for the treatment of diarrhoea (WHO 2010).

Types of outcome measures

Primary outcomes

1. Infant mortality defined as the number of infant deaths (one year
of age or younger) among those infants enrolled in the trials.

2. *Growth measured as mean length; change in length; mean
weight; change in weight; mean head circumference; change in
head circumference; Weight for Age Z-scores (WAZ); change in
WAZ; Length for Age Z-scores (LAZ); change in LAZ; Weight for
Length Z-scores (WLZ); change in WLZ; incidence of stunting,
wasting or underweight children.

3. Incidence of diarrhoea (defined as three or more loose stools in
a 24-hour period).
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Secondary outcomes

1. Diarrhoea-specific mortality rate (mortality due to diarrhoea
among those infants enrolled in the trials).

2. Prevalence of diarrhoea (defined as the number of days of
diarrhoea).

3. Incidence of failure to thrive (defined as weight for chronological

age < 5th percentile).

4. Serum or plasma zinc levels (as measured in trials at three, six,
and 12 months of supplementation).

5. Incidence of sepsis (defined as a positive culture of the blood).

6. Incidence of lower respiratory tract infection (defined as: (1)
clinical signs such as cough, diNiculty breathing, tachypnoea
(abnormally rapid breathing), respiratory distress, and signs
of infection such as fever or rhinorrhoea ('runny nose'), or (2)
clinical signs of infection with an abnormal chest radiography).

7. Incidence of severe malaria (acute falciparum malaria with signs
of severity or evidence of vital organ dysfunction, or both) (WHO
2010).

8. Incidence of acute zinc toxicity (vomiting, loss of appetite,
diarrhoea).

*The growth outcomes were measured at six weeks aDer the start
of the supplementation. The outcomes of infections were surveyed
within the time period of the duration of supplementation.

Search methods for identification of studies

We used the criteria and standard methods of Cochrane and
Cochrane Neonatal (see Cochrane Neonatal's search strategy
for specialized register (https://neonatal.cochrane.org/resources-
authors/author-resources-new-reviews)).

Electronic searches

We conducted a comprehensive search in November 2015 (see
Appendix 1). We updated the search in May 2018 in the following
databases: Cochrane Central Register of Controlled Trials (CENTRAL
2018, Issue 4) in the Cochrane Library; MEDLINE via PubMed (1966
to 18 May 2018); Embase (1980 to 18 May 2018); and CINAHL (1982
to 18 May 2018) using the following search terms: (zinc), plus
database-specific limiters for RCTs and neonates (see Appendix
2 for the full search strategies for each database). We did not
apply language restrictions. We searched clinical trials registries for
ongoing or recently completed trials (clinicaltrials.gov; the World
Health Organization’s International Trials Registry and Platform,
and the ISRCTN Registry).

We conducted a comprehensive update search in January 2020 in
the following databases: Cochrane Central Register of Controlled
Trials (CENTRAL 2020, Issue 1) in the Cochrane Library; Ovid
MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-
Indexed Citations, Daily and Versions(R) (01 January 2018 to 29
January 2020); and CINAHL (01 January 2018 to 29 January 2020).
We have included the search strategies for each database in
Appendix 3. We did not apply language restrictions.

We searched clinical trial registries for ongoing or
recently completed trials. We searched The World Health
Organization’s International Clinical Trials Registry Platform
(ICTRP) (www.who.int/ictrp/search/en/), and the U.S. National
Library of Medicine’s ClinicalTrials.gov (clinicaltrials.gov), via
Cochrane CENTRAL. Additionally, we searched the ISRCTN Registry

for any unique trials not found through the Cochrane CENTRAL
search.

Searching other resources

We scrutinised the reference lists of identified trials and important
review articles for possible trials missed by electronic searches. We
did not impose any language or publication restrictions (published,
unpublished, in press, and in progress).

Data collection and analysis

We followed standard review methods as outlined by the Cochrane
Handbook of Systematic Reviews of Interventions (Version 5.1.0) and
the Cochrane Neonatal Group (Higgins 2011).

Selection of studies

Two review authors (AM and CO) independently assessed the
eligibility of the trials. We selected studies as being potentially
relevant by screening the titles and abstracts. We retrieved the
full text of the article for review if the relevance could not be
ascertained by screening the title and abstract. We retrieved
full texts of all potentially relevant articles and assessed the
eligibility independently by filling out eligibility forms designed in
accordance with the specified inclusion criteria. We resolved any
disagreements by discussion with third trial author (ZL and ZB),
and consensus was reached. We documented the studies excluded
from the review in the table Characteristics of excluded studies
along with the reason of exclusion. An updated search was run in
May 2018; two review authors (ZL and JK) screened the titles and
abstracts for relevance and updated the list of studies excluded
from the review.

Data extraction and management

Two review authors (AM and CO) independently extracted data
from the included studies using standardised data extraction
forms. We then compared the extracted data to correct errors and
resolved any disagreements through discussion. We resolved any
diNerences in data interpretation with the help of the trial author
(ZL and ZB). We used Review Manager 5 (RevMan 2014), soDware to
enter all the data or a sub-sample of the data.

Assessment of risk of bias in included studies

Three review authors (AM, CO and JK) independently assessed
the risk of bias (low, high, or unclear) of all included trials using
the Cochrane ‘Risk of bias’ tool (Higgins 2011), for the following
domains.

1. Sequence generation (selection bias)

2. Allocation concealment (selection bias)

3. Blinding of participants and personnel (performance bias)

4. Blinding of outcome assessment (detection bias)

5. Incomplete outcome data (attrition bias)

6. Selective reporting (reporting bias)

7. Any other bias

Any disagreements were resolved by discussion or by a third
assessor (ZL and ZB). See Appendix 4 for a more detailed
description of risk of bias for each domain.
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Measures of treatment e=ect

We presented results as summary of risk ratios (RRs) with 95%
confidence intervals (CIs) for dichotomous data. We used the mean
diNerence (MD) if outcomes were measured in the same way
between trials for continuous data. We used the standardised mean
diNerence (SMD) to combine trials that measure the same outcome
but used diNerent methods. We expressed outcomes in terms of
MD/SMD and 95% CIs.

Unit of analysis issues

We dealt with cluster-randomised control trials as specified in the
Cochrane Handbook of Systematic Reviews of Interventions (Higgins
2011).

Dealing with missing data

There were four trials that could not be included in the analysis due
to a lack of clarification on certain points (Castillo Durán 2001; Hong
1992; Locks 2016, NCT02319499). For Castillo Durán 2001, Locks
2016 and NCT02319499, we contacted trial authors for missing
information. For Hong 1992, we did not have any method for
contact. All of these studies are currently in awaiting classification
(Characteristics of studies awaiting classification).

Assessment of heterogeneity

We applied tests for heterogeneity between trials, if appropriate,
using the I2 statistic or P value of Chi2 test. Where we identified
high levels of heterogeneity among the trials (exceeding 50%), we
explored this by subgroup analysis, as specified below.

Assessment of reporting biases

We did not use funnel plots to assess reporting biases since no
outcome was reported by more than 10 studies.

Data synthesis

We carried out statistical analysis using Review Manager 5 soDware
(RevMan 2014). In the absence of significant heterogeneity, where
trials were suNiciently similar, we used a fixed-eNect meta-analysis
model for combining data. Otherwise, we used a random-eNects
meta-analysis model.

Certainty of evidence

We used the GRADE approach, as outlined in the GRADE Handbook
(Schünemann 2013), to assess the certainty of evidence for the
following (clinically relevant) outcomes: infant mortality, growth
(length, weight, head circumference, Weight for Age Z-scores (WAZ),
Length for Age Z-scores (LAZ), Weight for Length Z-scores (WLZ),
stunting, wasting and underweight) and incidence of diarrhoea.

Two review authors (ZL and JK) independently assessed the
quality of the evidence for each of the outcomes above. We
considered evidence from randomised controlled trials as high
quality but downgraded the evidence one level for serious (or
two levels for very serious) limitations based upon the following:
design (risk of bias), consistency across studies, directness of the
evidence, precision of estimates and presence of publication bias.
We used the GRADEpro GDT Guideline Development Tool to create
a ‘Summary of findings’ table to report the quality of the evidence.

The GRADE approach results in an assessment of the certainty of a
body of evidence in one of four grades.

1. High certainty: we are very confident that the true eNect lies
close to that of the estimate of the eNect.

2. Moderate certainty: we are moderately confident in the eNect
estimate: the true eNect is likely to be close to the estimate of the
eNect, but there is a possibility that it is substantially diNerent.

3. Low certainty: our confidence in the eNect estimate is limited:
the true eNect may be substantially diNerent from the estimate
of the eNect.

4. Very low certainty: we have very little confidence in the eNect
estimate: the true eNect is likely to be substantially diNerent
from the estimate of eNect.

Subgroup analysis and investigation of heterogeneity

We planned to perform a subgroup analysis on the basis of
following (Table 1).

1. Dose of zinc (10 mg/day, > 10 mg/day). The zinc dosage
subgroup analysis was not conducted since all studies reported
the use of 10 mg of elemental zinc or less than this value in their
interventions.

2. Country: developing or developed. We used World Bank
criteria to define which group each country belonged to: low-
and middle-income countries (LMICs) were categorised under
developing countries, while high-income countries (HICs) were
categorised under developed countries (World Bank).

3. Age of participant (neonate, post-neonate up to six months).

4. Baseline plasma zinc levels. We were unable to find an
established guideline for a definitive normal serum or plasma
zinc level for infants under six months of age. We found non-
fasting serum zinc concentration cutoNs for children under 10
years of age from the population studies (IZiNCG 2004). The
majority of the studies that provided baseline zinc concentration
did not mention the time when the blood sample was collected.
Besides that, there are no cut-oNs available for fasting zinc levels
(IZiNCG 2004). Therefore, we could not perform the subgroup
analysis based on this factor.

5. Duration of supplementation subgroup analysis was not
conducted since all studies included in the pooled analysis had
an intervention duration of six months.

We performed subgroup analyses based on country classification
and all children that were assessed were postneonatal.

Sensitivity analysis

Sensitivity analysis was not required since all included studies were
of moderate to good quality with no study having a high risk of bias.

R E S U L T S

Description of studies

Results of the search

ADer using the defined search strategy, 2505 articles were screened.
Two review authors (CO and AM) independently reviewed the titles
and abstracts of all potential articles. Discrepancies in relation to
the papers and data to be included in the systematic review were
solved by a third review author (ZL and ZB).

We identified 58 potential studies for inclusion. ADer reviewing
the full text of these articles, eight studies were found eligible
for inclusion in this review. The study selection process can be
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found in Figure 1. The details of these studies are reported in the
Characteristics of included studies table.
 

Zinc supplementation for the promotion of growth and prevention of infections in infants less than six months of age (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

9



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 1.   Study flow diagram.
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Four studies (Castillo Durán 2001; Hong 1992; Locks 2016;
NCT02319499), are in the awaiting classification list and details on
these studies are provided in Characteristics of studies awaiting
classification; 48 studies were excluded and reasons for exclusion
are provided in Characteristics of excluded studies table.

Included studies

Eight studies (Berger 2006; Dijkhuizen 2001; Fahmida 2007; Heinig
2006; Radhakrishna 2013; Sazawal 2007; Tielsh 2007; Wasantwisut
2006), fulfilled our inclusion criteria. Five studies were included in
the meta-analysis (Berger 2006; Dijkhuizen 2001; Fahmida 2007;
Heinig 2006; Radhakrishna 2013), and three could not be pooled
(Sazawal 2007; Tielsh 2007; Wasantwisut 2006). These studies,
although eligible for inclusion, were not analysed because the data
were either not presented in a form that allowed us to analyse
(e.g. total number of participants per intervention group was not
specified or standard deviations were not mentioned), included the
data of participants older than six months or the study did not
report this review's prespecified outcomes.

Setting

Studies were classified as "developed" or "developing" using
income levels as defined by the World Bank; low- and medium-
income levels were classified as developing countries while those
designated as high-income countries classified as developed
countries.

One study conducted by Heinig 2006 in the USA fell under the
developed world category. The remaining studies were classified
under developing world: Radhakrishna 2013 in India; Dijkhuizen
2001 and Fahmida 2007 in Indonesia; Berger 2006 in Vietnam;
Wasantwisut 2006 in Thailand; Tielsh 2007 in Nepal and Sazawal
2007 in the Zanzibar.

Participants

The trials included a total of 85,629 children (intervention =
43,145, control = 42,484) at first follow-up; age at recruitment of
participants included ranged from one to 35 months (Berger 2006;
Dijkhuizen 2001; Fahmida 2007; Heinig 2006; Radhakrishna 2013;
Sazawal 2007; Tielsh 2007; Wasantwisut 2006). Six studies (Berger
2006; Dijkhuizen 2001; Fahmida 2007; Heinig 2006; Radhakrishna
2013; Wasantwisut 2006), reported on one- to seven-month old
infants (number of participants in intervention = 903 and control
group = 904, respectively). Two studies (Sazawal 2007; Tielsh 2007),
reported on participants aged from one month to under three
years (number of participants in intervention = 42,242; number of
participants in control = 41,580).

Five studies (Berger 2006; Fahmida 2007; Heinig 2006; Sazawal
2007; Wasantwisut 2006), reported a baseline zinc level of the
participants. Berger 2006, and Fahmida 2007 reported levels above
normal serum values of zinc; whereas Heinig 2006 and Wasantwisut
2006 reported lower than normal values.

Intervention

The eligible studies allocated participants into two groups.

1. Zinc alone versus placebo.

2. Zinc plus riboflavin versus riboflavin alone.

Seven studies reported zinc as the intervention group and placebo
as the control group (Berger 2006; Dijkhuizen 2001; Fahmida 2007;
Heinig 2006; Wasantwisut 2006; Sazawal 2007; Tielsh 2007). One
study reported zinc and riboflavin as the intervention group and
riboflavin as the control group (Radhakrishna 2013).

Three studies included additional intervention arms comprising a
combination of zinc and iron, and an iron-alone arm (Berger 2006;
Dijkhuizen 2001; Wasantwisut 2006). Two studies had an iron+folic
acid intervention arm and an iron-folic acid-zinc in addition to
a zinc-only intervention arm a (Sazawal 2007; Tielsh 2007). One
study had a zinc+iron and a zinc+iron+vitamin A intervention in
addition to a zinc-only intervention arm (Fahmida 2007).These
additional interventions arms were not included in the analyses
due to interference in zinc absorption posed by the presence of iron.

Experimental and control formulations were administered via oral
route in the form of a syrup in six studies (Berger 2006; Dijkhuizen
2001; Fahmida 2007; Heinig 2006; Radhakrishna 2013; Wasantwisut
2006). Two studies (Sazawal 2007; Tielsh 2007), provided it in a
dispersible tablet form that was dissolved in water or breast milk as
appropriate to the age of the infant.

Seven studies provided the zinc supplement as zinc sulphate
(Berger 2006; Fahmida 2007; Heinig 2006; Radhakrishna 2013;
Sazawal 2007; Tielsh 2007; Wasantwisut 2006). One study did not
specify the type of zinc being used (Dijkhuizen 2001).

Overall, the doses used by the trials were between 5 mg to 10 mg
of elemental zinc per day. Five studies (Heinig 2006; Radhakrishna
2013; Sazawal 2007; Tielsh 2007; Wasantwisut 2006), provided 5 mg
and three studies (Berger 2006; Dijkhuizen 2001; Fahmida 2007),
provided 10 mg of zinc per day per child.

The intervention period was six months in five studies (Berger 2006;
Dijkhuizen 2001; Fahmida 2007; Heinig 2006; Wasantwisut 2006),
and 12 months in Radhakrishna 2013. It was of a variable duration
in Sazawal 2007 (where children were supplemented until age four
years and outcomes were only reported at six-monthly intervals
from the start of intervention), and Tielsh 2007 (where children
received supplementation until they were discharged at 36 months
of age) .

Participants in two studies (Berger 2006; Fahmida 2007), were
provided a dose of 100,000 IU of vitamin A to all the infants at
study initiation, while participants of Sazawal 2007 were provided
100,000 IU of vitamin A to all infants aged six to 11 months and
200,000 IU to children older than 12 months every six months.
Tielsh 2007 provided 200,000 IU to children 12 months or older,
100,000 IU to children between six to 12 months but none to
children under six months. Wasantwisut 2006 provided all children
with an equivalent of 1500 μg of retinol at baseline.

Excluded studies

We excluded 48 studies in total aDer full-text review. Some studies
had more than one reason for exclusion.

Inappropriate intervention

Twelve studies (Alam 2011; Aminisani 2011; Ashworth 1998; Coles
2008; Hamadani 2001; Jimenez 2007; Kumar 2012; Lira 1998; Ninh
1996; Osendarp 2002; Rana 2011; Walker 2007), were excluded
because the intervention duration was less than six months. One
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study (Bilenko 2010), reported an inadequate amount of zinc used
in the intervention. Three studies (Bhandari 2007; Castillo-Durán
1995; Wieringa 2003), were excluded as they provided iron as an
additional intervention to certain participants.

Four studies used an inappropriate form of supplementation:
Gibson 2011 used a meal form, Salmenpera 1994 and Walravens
1976 used fortified milk and Zlotkin 2003 used sprinkles.
NCT00133419 provided infants with a micronutrient mixture
containing vitamins A, B,C, D, E and K and was thus excluded. Olney
2006 was excluded because interventions included iron+folic acid
+zinc and iron+folic acid.

Inappropriate participants

Eleven studies were excluded because of the age of the child:
five studies (Bates 1993; Dewey 2017; Hess 2017; Mallard 2014;
Menon 2007), had children older than six months; three studies
(Manno 2012; Mullen 2013; Muller 2001), involved children exactly
six months old; two studies (Friel 1993; Terrin 2013), reported
on preterm neonates. Yang 2002 was excluded because growth-
retarded pre-schoolers were enrolled in the study.

Six studies (Beuno 2008; Bhatnagar 2012; Mehta 2012; Schlesinger
1993; Simmer 1988; Walravens 1989), reported on ill children and

were also excluded. Four studies were excluded because they
included low-birth weight children (El-Farghali 2015; Mahalanabis
2011; Sur 2003; Taneja 2009). Black 2004 was excluded because
infants in the study were chronically undernourished, while
Sazawal 2001 was excluded because small-for-gestational-age
children were enrolled.

Inappropriate interventions and participants

Two studies (Roy 2007; Krebs 2011), had more than one reason for
exclusion. Roy 2007 reported on ill children with the intervention
duration being less than six months long. Krebs 2011 included
children older than six months as well as using a meal form of
supplementation.

Inappropriate study design

Nissensohn 2016 was excluded because it was a systematic review.

Risk of bias in included studies

Risk of bias of each study is reported in the 'Risk of bias' section of
the Characteristics of included studies table and Figure 2 and Figure
3 can be viewed for a summary of the overall quality of the trials
included in this review.

 

Figure 2.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.

 
The following description includes details on risk of bias for the
eight studies included in the data analysis.

Allocation

Sequence generation

We evaluated six trials (Berger 2006; Dijkhuizen 2001; Heinig 2006;
Radhakrishna 2013; Sazawal 2007; Wasantwisut 2006), as having
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adequate methods for generation a random sequence. Two trials
(Fahmida 2007; Tielsh 2007), did not report clearly on methods used
to ensure adequate randomisation.

Four trials (Berger 2006; Dijkhuizen 2001; Sazawal 2007; Tielsh
2007), used block randomisation, two trials (Fahmida 2007; Heinig
2006), stratified by sex, and Wasantwisut 2006 stratified by both age
and sex .

Allocation Concealment

All eight included studies (Berger 2006; Dijkhuizen 2001; Fahmida
2007; Heinig 2006; Radhakrishna 2013; Sazawal 2007; Tielsh 2007;
Wasantwisut 2006), were judged to have employed adequate
methods for allocation concealment.

Blinding

Blinding of participants and sta� (performance bias)

Blinding of participants and staN was adequately carried out in
six trials (Berger 2006; Heinig 2006; Radhakrishna 2013; Sazawal
2007; Tielsh 2007; Wasantwisut 2006), by use of indistinguishable
placebos and labelling. Two studies (Dijkhuizen 2001 and Fahmida
2007) did not clearly describe the methods used to minimize
performance and detection bias.

Blinding of outcome assessors (detection bias)

Detection bias was unlikely to be present in four trials (Heinig
2006; Radhakrishna 2013; Sazawal 2007; Tielsh 2007). These studies
had adequate blinding with coding of intervention and control
syrups or tablets which ensured masking of personnel involved in
evaluating participants. StaN taking blood samples was separate
from staN conducting laboratory analysis and therefore posed no
risk to laboratory specimens.

The remaining four studies (Berger 2006; Dijkhuizen 2001; Fahmida
2007; Wasantwisut 2006), did not clearly describe their methods of
blinding.

Incomplete outcome data

Trials were assessed as being at high risk of attrition bias if total loss
to follow-up was greater than 20% of all participants, or there was a
large diNerence between the groups (Dijkhuizen 2001; Wasantwisut
2006). For example, overall loss to follow-up in Dijkhuizen 2001
was reported to be 19% but diNerences in attrition between zinc
and placebo groups (17.6% zinc versus. 24.4% placebo) may have
aNected outcomes thus impacting the results of the meta-analysis
as well. For the remaining trials, the risk of bias was low (Berger
2006; Fahmida 2007; Heinig 2006; Radhakrishna 2013; Sazawal
2007; Tielsh 2007). For three studies (Fahmida 2007; Heinig 2006;
Radhakrishna 2013), follow-up was good (ranging from 80% to
greater than 90%) and therefore attrition bias in these studies
was minimal). Although four studies (Berger 2006 11.8% in the
intervention group versus 12.3% in the control Wasantwisut 2006
13.7% in the intervention group versus 5.56% in the control group;
Sazawal 2007 17% in the intervention group versus 15.8% in the
control group, and Tielsh 2007 17.3% in the intervention group
versus 10.3% in the control group) had low total attrition rates,
diNerences in attrition between intervention and control groups
may have aNected outcomes.

Selective reporting

Selective reporting was evaluated on protocols where available and
from published studies where protocol was not available.

For most of the included studies, the protocol was not available
and judgement of this bias was therefore based on all outcomes
mentioned in the published study. Only one study (Heinig 2006),
was judged to have selective reporting as it did not show all the
outcomes mentioned in the methods.

Other potential sources of bias

All studies were free from other biases.

E=ects of interventions

See: Summary of findings for the main comparison Zinc
supplementation compared to placebo; no treatment for the
promotion of growth and prevention of infections in infants less
than six months of age

1. Zinc supplementation versus placebo/no intervention
(Comparison 1)

From the eight studies identified (Berger 2006; Dijkhuizen 2001;
Fahmida 2007; Heinig 2006; Radhakrishna 2013; Sazawal 2007;
Tielsh 2007; Wasantwisut 2006), four (Berger 2006; Dijkhuizen 2001;
Fahmida 2007; Heinig 2006), compared oral zinc versus placebo
or no intervention and were included in the meta-analysis. Three
studies of the studies included in the meta-analysis were conducted
in developing countries (Berger 2006; Dijkhuizen 2001; Fahmida
2007), and one study was conducted in a developed country (Heinig
2006). All studies were conducted in the community setting. All
included studies used 10 mg or less of zinc as zinc sulphate and
provided supplementation for a period of at least six months.

Primary outcomes

Infant mortality

The studies by Sazawal 2007 and Tielsh 2007 were conducted
in developing countries (Zanzibar and Nepal, respectively) and
assessed the impact of zinc supplementation on infant mortality.

Sazawal 2007 evaluated approximately 43,000 children and
reported a non-significant 7% (95% confidence interval (CI) –6%
to 19%; P = 0·29) reduction in the risk ratio (RR) of all-cause
infant mortality associated with zinc supplementation. In the
study performed in Nepal (Tielsh 2007), there was no significant
diNerence in mortality between the zinc and placebo groups in
children under 35 months (316 versus 333 deaths; hazard ratio (HR)
0.92, 95% CI 0.75 to 1.12). Zinc had no eNect on mortality in children
younger than 12 months (181 versus 168 deaths; 1.04, 0.83 to 1.31);
mortality was lower, but not statistically significantly.

Both the studies were carried out on children under 36 months and
therefore were not included in the meta-analysis.

Growth outcomes (Outcomes 1.1 to 1.21)

The parameters for growth outcomes we reported in this review
were change or absolute length, weight and head circumferences
as well as Z-scores (WAZ, LAZ, WLZ). We also included incidence of
stunting, wasting and underweight in infants.
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Length

Heinig 2006 reported 'change in length aDer six months' in 70
infants. It was not significantly diNerent between the two groups
(mean diNerence (MD) 0.00cm, 95% CI -0.49 to 0.49; one study,
n = 70; fixed-eNect) (Analysis 1.1). This study was conducted in a
developed country (USA) on infants aged four months. Zinc was
administered in a dose of 5 mg as zinc sulphate to all participants.

'Length aDer six months' was reported in three studies (Berger
2006; Dijkhuizen 2001; Heinig 2006), with the overall estimated
SMD suggesting no diNerence between intervention or control
(standardised mean diNerence (SMD) 0.07, 95% CI -0.08 to 0.23;
three studies, n = 644; fixed-eNect, heterogeneity: Chi2 P = 0.93; I2
= 0%; moderate certainty of evidence using GRADE assessments)
(Analysis 1.2; Summary of findings for the main comparison), with
a low heterogeneity. Subgroup analysis by country classification
was also carried out; both studies in developed and developing
countries showed no statistically significant diNerence within and
between them.

Weight

Heinig 2006 reported 'change in weight' at six months and the
estimated MD (MD -77g, 95% CI -0.302 to 148.25; one study, n =
70; fixed-eNect) (Analysis 1.3), suggested no significant diNerence
between intervention and control groups.

The estimated SMD for 'weight aDer six months' suggested
a significant diNerence between the two groups with low
heterogeneity (SMD 0.16, 95% CI 0.00 to 0.31; three studies, n = 644;
random-eNects, heterogeneity: Chi2 P = 0.70; I2 = 0%; low certainty
of evidence using GRADE assessments) (Analysis 1.4; Summary of
findings for the main comparison). All participants were greater

than one month of age. Subgroup analysis by country classification
revealed no eNect on weight in the study performed in a developed
country (USA) (SMD -0.02, 95% CI -0.49 to 0.45; one study, n = 70;
random-eNects). On the other hand, the studies carried by Berger
2006 and Dijkhuizen 2001 in developing countries (Vietnam and
Indonesia) reported a statistically significant increment in weight of
18 units among children who consumed the zinc compared to those
in the placebo group (SMD 0.18, 95% CI 0.01 to 0.34; two studies, n
= 574; random-eNects, heterogeneity: Chi2 P = 0.79; I2 = 0%).

Head circumference

Heinig 2006 reported no 'change in head circumference' aDer six
months (MD 0.00cm, 95% CI -0.21 to 0.21; one study, n = 70; fixed-
eNect) (Analysis 1.5). 'Head circumference' aDer six months was
also not aNected significantly by the intervention (MD 0.10cm, 95%
CI -0.51 to 0.71; one study, n = 70; fixed-eNect).

Weight for age Z-score (WAZ)

'Change in WAZ aDer six months' was reported by Berger 2006
in a study carried out in Vietnam.The estimated MD suggested an
increase in 'change in WAZ' (MD 0.16, 95% CI 0.07 to 0.25; one study,
n = 386; fixed-eNect) (Analysis 1.7). Infants received 10 mg of zinc as
zinc sulphate daily over a period of six months.

The estimated SMD for 'WAZ' aDer six months suggested a
significant increase in this outcome aDer zinc supplementation
(SMD 0.16, 95% CI 0.03 to 0.29; three studies, n = 955; fixed-eNect,
heterogeneity: Chi2 P = 0.96; I2 = 0%; moderate certainty of evidence
using GRADE assessments) (Analysis 1.8; Figure 4; Summary of
findings for the main comparison). Weight gain was higher in the
zinc group. All participants were greater than one month of age
and came from developing countries (Berger 2006; Dijkhuizen 2001;
Fahmida 2007).

 

Figure 4.   Forest plot of comparison: 1 Zinc supplementation vs placebo/ no treatment, outcome: 1.8 Weight for age
Z-score aMer 6 months.

 
'WAZ' aDer 12 months was reported in Indonesian infants by
Fahmida 2007 and the estimated MD was not significantly diNerent
in either group (MD -0.03, 95% CI -0.24 to 0.18; one study, n = 353;
fixed-eNect) (Analysis 1.9). It was provided to three- to six-month
old infants, with 10 mg of zinc as zinc sulphate, in a developing
country.

Length for age Z-scores (LAZ)

'Change in LAZ aDer six months' was reported by Berger 2006 and
the estimated MD was not significantly aNected by the intervention
(MD 0.05, 95% CI -0.04 to 0.14; one study, n = 386; fixed-eNect)

(Analysis 1.10). This study dispensed 10 mg of zinc sulphate for a
six-month period to healthy, breast-fed infants aged four to seven
months .

The estimated SMD for 'LAZ' aDer six months showed no significant
impact aDer the intervention (SMD 0.06, 95% CI -0.07 to 0.19; three
studies, n = 955; fixed-eNects, heterogeneity: Chi2 P = 0.92; I2 =
0%; moderate certainty of evidence using GRADE assessments)
(Analysis 1.11; Figure 5; Summary of findings for the main
comparison). All participants came from developing countries
(Vietnam and Indonesia).
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Figure 5.   Forest plot of comparison: 1 Zinc supplementation vs placebo/ no treatment, outcome: 1.11 Length for age
Z-score aMer 6 months.

 
'LAZ' aDer 12 months was reported by Fahmida 2007 for Indonesian
infants and the estimated MD was not significantly diNerent in
either group (SMD 0.07, 95% CI -0.12 to 0.26, one study, n = 353;
fixed-eNect) (Analysis 1.12).

Weight for Length Z-scores (WLZ)

'Change in WLZ aDer six months' was reported by Berger 2006 and
the estimated MD (MD 0.17, 95% CI 0.06 to 0.28; one study, n = 386;

fixed-eNect) (Analysis 1.13), suggested a significant increase post
intervention.

The estimated SMD for 'WLZ' aDer six months reported by
three studies in developing country settings did not suggest a
significant increase aDer the intervention (SMD 0.15, 95% CI 0.02
to 0.28; three studies, n = 955; fixed-eNect, heterogeneity: Chi2
P = 0.81; I2 = 0%; moderate certainty of evidence using GRADE
assessments) (Analysis 1.14; Figure 6; Summary of findings for the
main comparison).

 

Figure 6.   Forest plot of comparison: 1 Zinc supplementation vs placebo/ no treatment, outcome: 1.14 Weight for
length Z-score aMer 6 months.

 
'WLZ at 12 months' was by Fahmida 2007 and the estimated MD was
not statistically significant between the groups (MD -0.11, 95% CI
-0.38 to 0.16; one study, n = 353; fixed-eNect) (Analysis 1.15). In this
study, Indonesian infants three to six months old received 10 mg of
zinc sulphate for a period of six months.

Incidence of stunting/ wasting/ underweight

Incidences of stunting, wasting and underweight were reported by
three studies (Berger 2006; Dijkhuizen 2001; Fahmida 2007), aDer
six months of intervention and by Fahmida 2007 aDer 12 months.
All trials were performed in developing countries.

The estimated RR suggested no diNerence in incidence of stunting
aDer six months (RR 0.82, 95% CI 0.65 to 1.03; three studies, n =
955; fixed-eNect, heterogeneity: Chi2 P = 0.90; I2 = 0% ; moderate
certainty of evidence using GRADE assessments) (Analysis 1.16;
Summary of findings for the main comparison), or 12 months (RR
0.94, 95% CI 0.79 to 1.11; one study, n = 349, fixed-eNect) (Analysis
1.17).

The estimated RR suggested no diNerence in incidence of wasting
aDer six months (RR 0.78, 95% CI 0.48 to 1.26; three studies, n =
955; fixed-eNect, heterogeneity: Chi2 P = 0.73; I2 = 0%; low certainty

of evidence using GRADE assessments) (Analysis 1.18; Summary of
findings for the main comparison), or 12 months (RR 0.98, 95% CI
0.52 to 1.86; one study, n = 349; fixed-eNect) (Analysis 1.19).

The estimated RR suggested no diNerence in incidence of
underweight infants aDer six months (RR 0.94, 95% CI 0.74 to 1.20;
one study, n = 381; fixed-eNect) (Analysis 1.20), or 12 months (RR
0.98, 95% CI 0.77 to 1.26; one study, n = 349; fixed-eNect) (Analysis
1.21).

Incidence of diarrhoea (defined as three or more loose stools in a 24-
hour period) (Outcome 1.22)

Berger 2006 reported the number of new cases of diarrhoea over
six months defined as quote: "three or more unformed stools per
day" (52/195 with zinc supplementation and 51/197 without zinc)
which was not statistically significant (RR 1.03, 95% CI 0.74 to 1.44,
one study, n = 392; fixed-eNect) (Analysis 1.22). The cumulative
incidence rates (number of new cases/total population at risk) for
diarrhoea were 26.7% versus 25.9% in the zinc and placebo groups,
respectively. This study provided 10 mg of zinc sulphate over six
months to infants aged four to seven months.
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Secondary outcomes

Serum zinc at six months

Berger 2006 reported geometric means of serum zinc values in
infants aged four to seven months, provided with 10 mg of oral
zinc or placebo, over six months in a developing country. The
intervention group (n = 161) had a mean (CI) serum zinc level of
23.07 umol/L (22.23 to 23.95 umol/L) compared to the control group
(n = 155) value of 15.79 umol/L (15.20 to 16.40) umol/L, with a P
value of less than 0.0001 (Table 2).

Dijkhuizen 2001 reported median and interquartile ranges (IQR) of
serum zinc values in infants aged four months, provided with 10 mg
of oral zinc or placebo over six months in a developing country. The
intervention group (n = 97) had a median (IQR) serum zinc level of
16.1 (13.4 to 20.3) umol/L compared to the control group (n = 87)
value of 13 (10.7 to 15.3) umol/L, with a P value of less than 0.01
(Table 2).

Fahmida 2007 reported median and interquartile ranges of serum
zinc values in infants aged three to six months, provided with 10
mg of oral zinc or placebo over six months in a developing country.
The intervention group (n = 25) had a median (IQR) serum zinc level
of 18.4 (16.8 to 23) umol/L compared to the control group (n = 34)
value of 15.3 (13.8 to 16.8) umol/L, with a P value of less than 0.001
(Table 2).

Incidence of lower respiratory tract infection (Outcome 1.23)

Berger 2006 reported number of new cases of acute respiratory
infection (ARI) defined as quote: "presence of cough or/and
diNiculty to breathe and/or elevated respiratory rate (an elevated
respiratory rate was higher than 50/min in infant and higher than
40/min in children > one year of age)" (102/195 with zinc and
105/197 without zinc) and cough (83/195 with zinc and 83/197
without zinc) over six months. The estimated RR for this morbidity
did not suggest a significant impact of the intervention over control
(ARI = (RR 0.96, 95% CI 0.65 to 1.43; one study, n = 392; fixed-eNect)
(Analysis 1.23).

We could not estimate the subgroup analysis according to dose of
zinc since all studies reported use of 10 mg of elemental zinc or less
than this value in their interventions. Likewise, we did not find an
established guideline for a definitive normal serum or plasma zinc
level for infants under six months of age, only non-fasting serum
zinc concentration cut-oNs for children under 10 years of age in
the trials. Most of the studies that presented baseline zinc serum
information did not mention the time when the blood samples
were obtained and there are no cut-oNs available for fasting zinc
level (IZiNCG 2004). Additionally, the duration of supplementation
subgroup analysis was not performed since all studies included in
the pooled analysis had an intervention duration of six months.

The estimates related to mortality due to diarrhoea, prevalence of
diarrhoea, incidence of failure to thrive, incidence of sepsis, severe
malaria and acute zinc toxicity were not performed as the studies
assessed did not evaluate these outcomes.

2. Zinc supplementation plus riboflavin versus riboflavin only
(Comparison 2)

Radhakrishna 2013 reported on oral zinc with riboflavin in
comparison to riboflavin only. This study was conducted in a

developing country, on babies aged four months for a duration of
12 months with five mg of zinc in provided as zinc sulphate.

Primary outcomes

Growth (Outcome 2.1 to 2.12)

Length and weight

Length (Analysis 2.1), and weight (Analysis 2.2), were reported with
no significant impact aDer the intervention at six months (MD -0.30
cm, 95% CI -0.90 to 0.30; one study, n = 324; fixed-eNect) (Analysis
2.1); (MD 0.00 g, 95% CI -0.20 to 0.20; one study, n = 324; fixed-eNect)
(Analysis 2.2), respectively); 9 months (MD 0.10 cm, 95% CI -0.51
to 0.71; one study, n = 324; fixed-eNect); (MD -0.01 g, 95% CI -0.23
to 0.21; one study, n = 324; fixed-eNect), respectively); 12 months
(MD -0.10 cm, 95% CI -0.73 to 0.53; one study,n = 318; fixed-eNect);
(MD 0.00 g, 95% CI -0.24 to 0.24; one study, n = 318; fixed-eNect,
respectively); 15 months (MD -0.20 cm, 95% CI -0.89 to 0.49; one
study, n = 311; fixed-eNect); (MD 0.11 g, 95% CI -0.11 to 0.33; one
study, n = 311; fixed-eNect), respectively); 18 months (MD -0.10 cm,
95% CI -0.82 to 0.62; one study, n = 301; fixed-eNect); (MD 0.06 g, 95%
CI -0.17 to 0.29; one study, n = 301; fixed-eNect, respectively); 21
months (MD 0.10 cm, 95% CI -0.64 to 0.84; one study, n = 299; fixed-
eNect); (MD 0.21 g, 95% CI -0.00 to 0.42; one study, n = 299; fixed-
eNect), respectively); and 24 months (MD -0.40 cm, 95% CI -1.11 to
0.31; one study, n = 296; fixed-eNect); (MD 0.08 g, 95% CI -0.13 to
0.29; one study, n = 296, respectively).

Stunting

Incidence of children stunted at 21 months (RR 1.53, 95% CI 1.09
to 2.16; one study, n = 298; fixed-eNect) (Analysis 2.3), and children
wasted at 24 months was significantly aNected (RR 0.59, 95% CI 0.37
to 0.96; one study, n = 296; fixed-eNect) (Analysis 2.4), but not at 18
months for stunting (RR 1.00. 95% CI 0.83 to 1.19; one study, n = 301;
fixed-eNect) or wasting (RR 0.64, 95% CI 0.30 to 1.37; one study, n =
301; fixed-eNect). Neither was there a significant eNect on wasting
at 21 months (RR 0.62, 95% CI 0.36 to 1.07; one study, n = 299; fixed-
eNect). There was also no significant eNect on incidence of stunting
at 24 months (RR 1.16, 95% CI 0.80 to 1.68; one study, n = 296; fixed-
eNect).

The incidence of children underweight was not significantly
aNected at 18 months (RR 1.01, 95% CI 0.75 to 1.34; one study, n =
301; fixed-eNect), 21 months (RR 0.80, 95% CI 0.59 to 1.07; one study,
n = 299; fixed-eNect) or 24 months (RR 0.90, 95% CI 0.66 to 1.23; one
study, n = 296; fixed-eNect).

The outcomes infant mortality and incidence of diarrhoea were not
reported by the trials included in our systematic review.

Secondary outcomes

Prevalence of diarrhoea

Radhakrishna 2013 reported medians and ranges of diarrhoeal
morbidity in infants aged four months old, provided with 5 mg
of oral zinc and riboflavin or only riboflavin, for a duration of 12
months in a developing country. There was no diNerence between
intervention and control groups in number of episodes per child
per 100 days follow-up (intervention: median 1.4, range (0.0 to
10.5); control: median 1.4, range 0.0 to 5.6, P > 0.5) and diarrhoeal
duration (intervention: median 6.1 days, range 0.0 to 98.6); control:
median 7 days, range (0.0 to 32.9, P = 0.1) of diarrhoeal episodes as
days for 100 days of follow-up (Table 2).
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Incidence of lower respiratory tract infection

There was no diNerence between intervention and control
groups in number of episodes per child per 100 days follow-up
(intervention: median 0.7, range 0.0 to 4.4; control: median 0.9,
range 0.0 to 4.9, P > 0.5) and duration of respiratory infections
(intervention: median 13.1 days, range 0.0 to 13.9; control: median
13.6 days, range 0.0 to 46.0, P > 0.5, respectively) as reported by
Radhakrishna 2013 (Table 2).

Serum zinc at 18 months (Outcome 2.21.1)

Radhakrishna 2013 reported serum zinc values in 77 patients. The
estimated MD was not significantly aNected (MD 3.30 μg/dL, 95% CI
-4.42 to 11.02; one study, n = 68; fixed-eNect) (Analysis 2.6).

The outcomes diarrhoea-specific mortality rate, incidence of failure
to thrive, incidence of sepsis, severe malaria and acute zinc toxicity
were not described by any studies included in our systematic
review.

D I S C U S S I O N

Summary of main results

Overall, eight studies were included but only five studies were
included in the analysis, with four studies providing zinc or placebo
and one study providing zinc and riboflavin or riboflavin only.

We looked at mortality, growth outcomes, morbidity and
biochemical indicators for zinc levels. Significant eNects were found
for mortality by zinc versus placebo, however only one study
covered this outcome.

Growth at six months was significantly aNected as demonstrated
by the statistically significant diNerences in weight, Weight for Age
Z-scores (WAZ) and Weight for Length Z-scores (WLZ) between zinc
supplementation and placebo groups; however, certainty that the
true eNect lies close to the estimated eNect was moderate for
length, WAZ and WLZ and low for weight aDer six months. When
compared to riboflavin, supplementation with a combination of
zinc and riboflavin was found to have a significant positive impact
on the incidence of wasting at 24 months but a significant negative
impact on the incidence of stunting at 21 months; however it
is important to note that evidence for this comes from just one
study. Moreover, since this comparison only included one trial, no
subgroup analysis was conducted.

Some relevant outcomes could not be included in the analysis since
they were not reported in an adequate manner, they can be found
in Table 2.

Overall completeness and applicability of evidence

We believe the final studies included were covering most
populations. Primarily breast-fed, children from birth to three years
old were included from both developing and developed country
settings, received supplementation for periods ranging from six
months to 12 months in the form of zinc sulphate at a doses
between 5 mg to 10 mg. The majority of included trials also
provided children with Vitamin A at baseline or periodically.

Our review was restricted to healthy, term babies and therefore
cannot be applied to preterm or unhealthy children. However, we

did include low birth weight neonates which may have aNected the
results.

Furthermore, we did not include outcomes that are also used to
evaluate nourishment levels in a child including skinfold thickness.
Certain studies showed a positive impact on skinfold thickness but
not on linear growth. We did not evaluate cognitive or motor growth
indicators.

Quality of the evidence

Overall, studies were of moderate to good quality with only a few
studies having a high rate of attrition or selective reporting. Most
issues found were with the way data were presented in papers,
which was diNicult to use in analysis. In terms of certainty of
evidence on outcomes, we have moderate confidence in eNect
estimates for length, WAZ, LAZ, WLZ, and incidence of stunting
based on GRADE assessments; we have low confidence in the eNect
estimates for weight aDer six months and incidence of wasting.

Potential biases in the review process

Review was conducted in concordance with the Cochrane
guidelines and should not include potential biases.

Agreements and disagreements with other studies or
reviews

Linear growth in infants under six months was positively aNected
as demonstrated by statistically significant results in change in WLZ
aDer six months and WLZ scores in zinc groups versus placebo.
The positive findings are supported by one review with 36 studies
(Imdad 2011), which found increased linear growth with zinc alone
as well as zinc and iron, with a dose of 10 mg zinc sulphate
given for 24 weeks for children under five years of age from
developing countries. However another review conducted in Latin
America (Jimenez-Morán 2013), with six studies, disagreed finding
no impact on linear growth. Although stronger evidence supports
linear growth, our data did not show consistent gains in length
which may be due to the low number of studies included or
inadequate zinc doses used.

We found that supplementing babies under six months of age for
at least six months with zinc alone, increased serum zinc levels.
However our analysis was limited to treatment durations of six
months with only one study with a duration of 12 months (zinc plus
riboflavin versus only riboflavin) and doses under or equal to 10
mg of zinc. A meta-analysis conducted on 13 randomised controlled
trials (RCTs) found supporting evidence with supplementation
leading to increased serum zinc levels in infants, specially with
durations from four to 20 weeks, and more as well as with doses
ranging from 8.1 mg to 12 mg per day (Nissensohn 2013).

Our analysis included infants greater than one month of age.
Current reviews conducted focus mostly on children under five
with no stratification for neonatal age groups or above six months.
This restricts the amount of available evidence with which we can
compare our findings.

Studies included in the analysis were mostly from developing
countries and presentation of data prevented pooling of data
from developed and developing countries. Evidence from Krebs
2014 states that maternal factors such as young age, poor diet,
prematurity and environmental enteropathy (prevalent in poor
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countries) can decrease zinc absorption or increase zinc losses.
When provided with supplemental zinc, this population therefore
showed the most impact, but also needed higher zinc doses to
achieve healthy levels.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

ZInc alone or in addition to riboflavin maybe of benefit to growth
in children aged under six months. However, data are limited on
mortality and morbidity rates of included participants as well as on
adverse eNects of such interventions. This limits the applicability of
zinc supplementation in current practice, and such practice should
be conducted with caution.

Implications for research

Although this review identified a few studies that fulfilled our
inclusion criteria, more full-scale RCTs which are powered to
address mortality, morbidity and adverse events need to be
conducted. When adverse events are recorded with current
dose levels of zinc and an estimated safety profile can be
created, researchers may also evaluate higher doses in relevant
populations.

More trials are needed to be conducted which provide zinc in
addition to other micronutrients as well.

Trials need to be clearer in terms of their goals and objectives, and
would do well to further stratify study populations if large groups
are included, such as stratifying children from nought to 3, 3 to 6, 6
to 12 months, to allow for better analysis as well as to distinguish
whether children are deficient at initiation of study.

Additional reviews also need to include more outcomes such
as skinfold thickness, additional serum biochemical indicators
and cost-eNectiveness in babies aged six months or younger,
that may aNect final decisions on preventive or curative zinc
supplementation for children under six months of age.

Furthermore, normal or deficient levels need to clearly elucidated
for future research on zinc supplementation.
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Methods RCT

Participants Singleton breast-fed infants, between 4 and 7 months of age.

24 communes of Que Vo, a rural and poor district, 50 km northwest of Hanoi in the Red River Delta in
Vietnam.

March to November 1998.

Interventions Zn-group a daily dose of 10 mg zinc as zinc sulphate,

Placebo group a placebo.
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Fe–Zn group a daily dose of 10 mg iron as ferrous sulphate with 10 mg zinc,

Fe-group received a daily dose of 10 mg of iron as ferrous sulphate,

Duration: the supplements were given 7 days/week during 6 months.

Additional intervention: to avoid vitamin A deficiency becoming a limiting factor to infant health during
the study period, a dose of 100,000 IU of vitamin A was given to all infants at the start of the study.

Outcomes Anthropometrics, serum haemoglobin, serum ferritin, serum zinc.

Notes The financial contribution by UNICEF and the constant support of M. Tolvanen from UNICEF to this
study are greatly acknowledged.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "were randomly assigned, following a computer-generated block ran-
domised group allocation."

Comment: adequately done.

Allocation concealment
(selection bias)

Low risk Quote: "The supplements were coded with a letter at production and the
code-allocation kept secret until the end of the statistical analysis"

Comment: adequately done.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Supplements were presented in similar coded bottles avoiding partici-
pants and health workers to differentiate between treatments".

Comment: adequately done.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Insufficient information to permit judgment.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 14.3% total loss to follow-up:

for the zinc vs placebo: 11.8 vs 12.3;

for zinc plus iron vs iron:18.8 vs 14.1.

Comment: attrition rate unlikely to affect outcomes.

Selective reporting (re-
porting bias)

Low risk Study seems to be free from selective reporting.

Other bias Low risk Study seems to be free from other biases.

Berger 2006  (Continued)

 
 

Methods RCT

Participants 4-month old infants were identified by the village health volunteers, and mothers were invited to par-
ticipate in the study.

The study was carried out in a rural area of Bogor District, West Java, Indonesia.

Dijkhuizen 2001 

Zinc supplementation for the promotion of growth and prevention of infections in infants less than six months of age (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

27



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Time period between October 1997 and March 1999.

Interventions Four groups of infants were supplemented with a syrup containing:

1. zinc (10 mg/day);

2. placebo;

3. iron (10 mg/day);

4. iron and zinc (10 mg of each/day).

Formulation not specified

Duration of six months

Outcomes Plasma Hb, ferritin, zinc; anthropometrics.

Notes No funding source mentioned.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Infants were assigned to one of the four supplementation groups by
individual randomization, using a block randomised group allocation list,
which was computer-generated before the study began."

Comment: adequately done.

Allocation concealment
(selection bias)

Low risk Quote: "The supplements were coded with a letter at production and the
code-allocation was safe-kept at the Wageningen University, The Netherlands.
The codes were not known at the study site in Indonesia. The code was re-
vealed only after all subjects had completed the trial."

Comment: adequately done.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote: "Supplementation was double-blind".

Comment: insufficient information to permit judgement.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quote: "Supplementation was double-blind".

Comment: insufficient information to permit judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 19% loss to follow-up:

for the zinc vs placebo: 17.6 vs 24.3;

for zinc plus iron vs iron: 35 vs 21.7.

Comment: attrition rate may affect outcomes.

Selective reporting (re-
porting bias)

Low risk Study seems to be free from selective reporting.

Other bias Low risk Study seems to be free from other biases.

Dijkhuizen 2001  (Continued)
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Methods RCT (part of UNICEF’s Multi-centre Study for a Trial of Iron and Zinc Supplementation during Infancy).

Participants The participants were selected on the basis of the following criteria: aged 3 to 6 months old at enrol-
ment, predominantly breast-fed, and free from apparent congenital abnormalities.

The study was carried out in East Lombok district, West Nusa Tenggara province, Indonesia.

Time period from July 1998 to March 1999.

A follow-up anthropometric measurement was conducted 6 months after the end of supplementation
(September 1999).

Interventions There were four supplementation groups in the study:

1. zinc alone (10 mg/day) as zinc sulphate;

2. placebo;

3. iron as ferrous sulphate and zinc (10 mg of each/day);

4. iron, zinc, and vitamin A as retinol-acetate (10 mg/day of each iron and zinc and 1000 IU/d vitamin-A).

Supplementation was given for 6 months

To avoid vitamin A deficiency becoming a limiting factor to child health, and to iron metabolism during
the study period, vitamin A at a dose of 100,000 IU was given at the start of the study to all children.

Outcomes Serum zinc, Hb, ferritin, retinol, anthropometrics, anaemia.

Notes UNICEF and Deustche GesellchaD für Technische Zusammenarbeit (GTZ) funded this study.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Allocation to supplementation groups was conducted using systemat-
ic random sampling in each sex group".

Comment: unclear; Insufficient information to make a judgement.

Allocation concealment
(selection bias)

Low risk Quote: "The supplements were coded with a letter and the code was safe-kept
at the SEAMEO laboratory by a laboratory assistant. Neither the investigator
nor field assistants knew the codes until all subjects had completed the trial."

Comment: adequately done.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Insufficient information to make a judgement.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Insufficient information to make a judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 7.6% total loss to follow-up:

Zinc vs placebo: 8.1 vs 11.33;

Zinc plus iron plus vitamin A vs zinc plus iron: 12.2 vs 9.1.

Comment: attrition rate unlikely to affect outcomes.

Fahmida 2007 
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Selective reporting (re-
porting bias)

Low risk Study seems to be free from selective reporting.

Other bias Low risk Study seems to be free from other biases.

Fahmida 2007  (Continued)

 
 

Methods RCT

Participants Selection criteria included:

1. healthy term infant weighing 2500 g at birth;

2. healthy nonsmoking mother 19 years of age, with no chronic medical condition that could interfere
with lactation;

3. mother planned to fully breast feed for 10 months (i.e. would not give formula on a daily basis) and
not to introduce complementary foods before 4 months; and

4. mother planned to remain in the study area throughout the study period.

Conducted in USA.

Time period between November 1994 to August 1997.

Interventions Infants were randomly assigned to receive:

zinc: 5 mg elemental zinc (as zinc sulphate);

Placebo: placebo in drops given each day.

Duration of six months

Outcomes Anthropometry, serum zinc Hb, haematocrit,iron, copper, ferritin, Ig G2 and G4, dietary intake; morbid-
ity data were coded and grouped into 5 major categories: respiratory illness, diarrhoea, otitis media,
fever (without other symptoms), and other illnesses. Each month, infant motor development was as-
sessed by using the Alberta Infant Motor Scale (AIMS).

Notes Supported by grant no 94-37200-2536 from the US Department of Agriculture.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Infants were stratified by sex, and random assignment to groups was
done by using the Moses-Oakford algorithm, as described by Meinert and
Tonascia" 
Comment: adequately done.

Allocation concealment
(selection bias)

Low risk Quote: "an assistant, who was not in contact with the study subjects, labelled
the bottles with 1 of 4 colours (2 colours were assigned to each group to re-
duce the chance that a group assignment would accidentally be revealed)." 
Comment: adequately done.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Each mother-infant pair was assigned to a colour group so that neither
the primary investigator nor the mothers would know whether their infants re-
ceived the zinc supplement."

Comment: adequately done.

Heinig 2006 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Each mother-infant pair was assigned to a colour group so that neither
the primary investigator nor the mothers would know whether their infants re-
ceived the zinc supplement."

Comment: adequately done.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up.

Comment:attrition rate unlikely to affect outcomes.

Selective reporting (re-
porting bias)

High risk Quote: "In addition, the incidence (Figure 6) or prevalence (data not shown) of
diarrhoea, otitis media, respiratory illness, fever only, and total illness over the
study period did not differ significantly between groups".

Comment: selective reporting present.

Other bias Low risk Study seems to be free from other bias.

Heinig 2006  (Continued)

 
 

Methods RCT

Participants Selection criteria included term healthy infants who would stay in the study area until the child attains
2 years of age. 475 full-term (gestational age > 37 weeks) normal pregnant women were contacted and
enrolled in the last month of pregnancy from a low-income urban community. After delivery, new born
babies were assessed for confirmation of eligibility.

located in the Secunderabad city of the South India.

Interventions The mothers were instructed to give 0.5 mL of the preparation to children every morning after the ini-
tial feed.

Zinc plus riboflavin: the intervention group received 5 mg of zinc plus riboflavin (0.5 mg/day)

Riboflavin: the control groups of children received only riboflavin (0.5 mg/day)

Duration of 14 months.

Outcomes Maternal and child anthropometrics; diarrhoeal and respiratory morbidity; Hb, zinc, copper and vita-
min A serum levels; dietary intake.

Notes The study was funded by the authors’ institute: National Institute of Nutrition, ICMR, Government of In-
dia. The funding party had no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "a computer generated simple randomisation was used to allocate the
study children to either control or intervention group."

Comment: adequately done.

Allocation concealment
(selection bias)

Low risk Quote: "The randomisation list and the supplements were given to a senior sci-
entist at the institute who had no knowledge of the codes. After recruitment,
the study children were given an identification number and were assigned
treatment code by the senior scientist supervising the randomisation. After

Radhakrishna 2013 
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completion of the study analysis, the groups were decoded. Thus, all the inves-
tigators involved in data collection, analysis and interpretation were blind to
allocation."

Comment: adequately done.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The zinc and placebo were prepared and supplied by Biological Evans
limited, in a syrup base, which were of similar colour, consistency and flavour;
in two sets of identical looking bottles, labelled 1 and 2. The parents were also
blind to the treatment given to their child."

Comment: adequately done.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "All the investigators, including the medical doctor collecting clinical
data and those collecting anthropometric measurement, as well as the statis-
tician, were blind to the treatment."

Comment: adequately done.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 6.8% total loss to follow-up:

zinc plus riboflavin vs riboflavin: 8 versus 9.31.

Comment: attrition rate unlikely to affect outcomes.

Selective reporting (re-
porting bias)

Low risk Study seems to be free from selective reporting.

Other bias Low risk Study seems to be free from other biases.

Radhakrishna 2013  (Continued)

 
 

Methods RCT

Participants Parents of eligible children, those aged 1 to 35 months, who were likely to (U1) remain resident on the
island and did not have severe malnutrition needing rehabilitation (defined as Kwashiorkor, noted by
the enrolment worker), were invited to participate in the study.

The study was undertaken in Pemba, the smaller of the 2 islands of the Zanzibar archipelago.

Interventions The study was a double-blind randomised trial with 4 arms:

iron, folic acid, and zinc (IFAZ); iron and folic acid (IFA); zinc; and placebo.

On recommendation of the Data and Safety Monitoring Board (DSMB), the IFAZ and IFA groups were
stopped on Aug 19, 2003 because of overwhelming evidence of increased hospital admissions and a
trend for increased mortality associated with iron supplementation; the results from these groups were
subsequently reported. The supplement, a dispersible tablet was dissolved in 5mL to 10 mL of water or
breast milk

Zinc: 10 mg of elemental zinc sulphate to children aged 12 months or older were given one tablet a day;
children aged younger than 12 months were given a half tablet a day.

Placebo: plain tablet in water or breast milk

Children received zinc or placebo supplements until they were 48 months of age.

All children aged 12 months or older were given 200,000 IU of vitamin A every 6 months; children aged 6
to 11 months were given 100 000 IU.

Sazawal 2007 
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Outcomes The primary outcome was overall mortality in participating children aged 1 to 48 months. Secondary
outcomes were age-specific, sex-specific, and cause-specific mortality.

Notes Not extracted due to age 1 to 11 months in data

This study was supported by a grant from WHO, Department of Child and Adolescent Health and De-
velopment with funds from United Nations Foundation, from the Family Health and Child Survival and
Global Research Activity, Cooperative Agreements between Johns Hopkins Department of Interna-
tional Health and the United States Agency for International Development, and from the Bill & Melin-
da Gates Foundation through its support for micronutrient research at the Johns Hopkins Bloomberg
School of Public Health.

Quote: "The sponsor of the study had no role in study design, data collection, data analysis, data inter-
pretation, or writing of the report."

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomisation was by household, by an allocation sequence (permut-
ed block randomisation with block length of 16) computer-generated by WHO.
The blister strips were coded with one of the letter codes, and every child was
assigned a letter on enrolment on the basis of randomisation sequence."

Comment: adequately done.

Allocation concealment
(selection bias)

Low risk Quote: "The trial initially used 16-letter codes (four-letter codes assigned to
the individual supplementation groups). The four-letter codes for every group
were known only to WHO and the manufacturer; the pharmacy dispensing
the supplements knew only which letter code was assigned to each child, and
the study worker and family knew neither. At the time of switch, WHO and the
DSMB statistician provided an alternative letter code for all of the redundant
eight-letter codes."

Comment: allocation concealment probably done.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The zinc-containing tablets and the placebo tablets were provided in
blister strips. Tablets of both groups were similar in packaging, appearance,
taste, and inactive ingredients."

Comment: adequately done.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "Three teams that consisted of two physicians and a medical assistant,
independently assigned one primary and two secondary causes of death. Any
disagreements were resolved by discussion. These teams did not include in-
vestigators and were masked to supplement allocation."

Comment: probably done.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 15.5% total loss to follow-up:

Zinc and vitamin A vs Vitamin A: 17% vs. 15.8%.

Comment: attrition rate unlikely to affect outcomes.

Selective reporting (re-
porting bias)

Low risk Study seems to be free from selective reporting.

Other bias Low risk Study seems to be free from other biases.

Sazawal 2007  (Continued)

Zinc supplementation for the promotion of growth and prevention of infections in infants less than six months of age (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

33



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 
 

Methods Cluster-RCT

(NNIPS-4)

Participants All children who were 1 to 35 months of age living in households in the study area. 4 independent sam-
ples, each of about 1200 children younger than 24 months of age who were enrolled in the trial, were
randomly selected for participation in a morbidity sub study. A further stratified random sample of chil-
dren of 24 months or older was selected for assessment of zinc status after 12 months of supplementa-
tion

Conducted in rural southern Nepal.

Time period between October, 2001, and January 2006.

Interventions The treatment groups were placebo, iron and folic acid, zinc, and iron and folic acid with zinc.

The doses of the nutrients used were given daily in tablets that were placebos or that contained 12·5
mg elemental iron as ferrous sulphate and 50 μg folic acid, 10 mg elemental zinc as zinc sulphate, or
both.

The iron and folic acid arms of the trial were stopped because there was no effect on mortality or mor-
bidity; All children enrolled after November, 2003, received only either placebo or zinc supplementa-
tion.

Zinc: 10 mg elemental zinc as zinc sulphate. Children under 12 months received half a tablet.

Placebo: dispersible tablet

Children were discharged from the study when they reached 36 months of age.

All children received vitamin A supplementation (200,000 IU for children 12 months or older, 100,000 IU
for those 6 to 12 months, and none for children under 6 months) twice per year, through the national
programme distribution system or from study staN.

Outcomes The primary outcome was all-cause mortality; secondary outcomes were: cause-specific mortality; the
incidence and severity of diarrhoea, dysentery, and acute respiratory illness as assessed in the morbid-
ity sub study; growth; and motor and cognitive development as assessed in a subgroup of the popula-
tion.

Notes This study was funded by grants from the National Institutes of Health, Bethesda, MD, USA (HD 38753),
the Bill & Melinda Gates Foundation, Seattle, WA, USA (810-2054), and a Cooperative Agreement be-
tween Johns Hopkins University and the Office of Health and Nutrition, US Agency for International De-
velopment, Washington, DC, USA (HRN-A-00-97-00015-00).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Sectors were randomly assigned to treatment groups in blocks of four,
stratified by VDC and geographical area. Randomisation at the sector level
protected the study from unintentional crossover because workers within a
sector dispensed only one type of coded supplement. All possible orders of
the four treatment groups were written on 107 paper slips, with roughly equal
numbers of slips for each order. One slip was randomly drawn to assign treat-
ment codes to four sectors within a VDC. This continued until all sectors were
assigned".

Comment: probably done.

Tielsh 2007 
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Allocation concealment
(selection bias)

Low risk Quote: "Treatment codes were kept by the Department of Child and Adoles-
cent Health and Development." 
Comment: probably done.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "All investigators, study staN, and participants were unaware of the as-
signed treatment"

Comment: probably done.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "All investigators, study staN, and participants were unaware of the as-
signed treatment"

Comment: probably done.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Zinc vs placebo: 17.3% vs 10.3% after 36 months

Comment: attrition rate unlikely to affect outcomes.

Selective reporting (re-
porting bias)

Low risk Study seems to be free from selective reporting.

Other bias Low risk Study seems to be free from other biases.

Tielsh 2007  (Continued)

 
 

Methods RCT

Participants Eligibility criteria were that infants were predominantly breast-fed and free from apparent congenital
abnormalities and that their parents agreed to participate in the study. When eligible infants reached
the age of 4 to 6 months, a verbal informed consent was obtained from the mothers or caretakers. A to-
tal of 675 infants (339 boys and 336 girls) aged 4 to 6 months were enrolled in the study.

Located in 3 rural districts of Khon-Kaen Province, located 450 km northeast of Bangkok.

Interventions Infants received iron-only, zinc-only, iron plus zinc supplements, or a placebo.

Zinc: 10 mg of zinc (as zinc sulphate)

Placebo: only placebo

Zinc plus iron: 5 grams/L (76.5 mmol/L) zinc (as zinc sulphate) with 5 g/L (89.5 mmol/L) iron (as ferrous
sulphate)

Iron only: only iron

The supplement was given daily for a duration of 6 months.

In the present study, infants were measured at 4 to 6 months at baseline, and at 10 months 12 months
at the end point.

Outcomes Anthropometry Hb, serum ferritin, zinc, anaemia.

Notes Supported by UNICEF and the Thrasher Research Fund.

Risk of bias

Bias Authors' judgement Support for judgement

Wasantwisut 2006 
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Random sequence genera-
tion (selection bias)

Low risk Quote: "Infants were stratified by age and sex and then random numbers were
used to assign individual infants to supplemental groups. The randomisation
was done by a statistician who was not involved in the study." 
Comment: adequately done.

Allocation concealment
(selection bias)

Low risk Quote: "The bottles of syrup were coded at the production site. The code allo-
cation was kept at UNICEF, Jakarta, until the end of data analysis."

Comment: adequately done.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The 4 types of supplements were indistinguishable in appearance,
colour, taste, or odour."

Comment: blinding of participants adequately done, for personnel probably
done.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Insufficient information to make a judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 9.64% total loss to follow-up:

for the zinc vs placebo: 13.7 vs 5.56;

for zinc plus iron vs iron: 11.1 vs 7.8.

Comment: attrition rate may affect outcomes.

Selective reporting (re-
porting bias)

Low risk Study seems to be free from selective reporting.

Other bias Low risk Study seems to be free from other biases.

Wasantwisut 2006  (Continued)

FE: iron; HB: haemoglobin; IU: international units; RCT: randomised controlled trial; Zn: zinc.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Alam 2011 Duration of treatment was 5 or 10 days.

Aminisani 2011 Duration of treatment was 5 months (20 weeks).

Ashworth 1998 Duration was 8 weeks.

Bates 1993 Aged more than 6 months.

Beuno 2008 Study was excluded because participants all had IUGR (intrauterine growth retardation).

Bhandari 2007 Study was excluded because iron was provided to participants.

Bhatnagar 2012 Trial included ill infants.

Bilenko 2010 Multiple micronutrient supplementation used with inadequate amount of zinc.

Black 2004 Study with vulnerable sample of infants, many of them were chronically undernourished.
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Study Reason for exclusion

Castillo-Durán 1995 Study was excluded because trial provided iron to all participants.

Coles 2008 Duration of treatment was just till discharge which was less than six months.

Dewey 2017 Wrong patient population.

El-Farghali 2015 All children included in the study were low-birth-weight neonates.

Friel 1993 Mean gestational age less than 29 weeks, as well as supplementation provided via milk.

Gibson 2011 Meal made of multiple nuts and micronutrients was used instead of syrup.

Hamadani 2001 Duration was 5 months.

Hess 2017 Wrong patient population.

Jimenez 2007 Duration of intervention was 5 months.

Krebs 2011 Age greater than six months and supplement was a cereal mix.

Kumar 2012 Duration was 2 months.

Lira 1998 Duration was 2 months.

Mahalanabis 2011 Infants were born low birth weight.

Mallard 2014 Micronutrient fortified, no amount given for zinc. Infants older than required age (6 months +/- 2
weeks).

Manno 2012 Aged six months.

Mehta 2012 Ppopulation had probable neonatal sepsis.

Menon 2007 Age 9 to 12 months.

Mullen 2013 Age 6 to 18 months.

Muller 2001 Age 6 to 31 months.

NCT00133419 Micronutrient mixture containing vitamins A, B, C, D, E, K.

Ninh 1996 Duration 5 months.

Nissensohn 2016 Not a study but a systematic review.

Olney 2006 Include iron, folic acid, with and without zinc.

Osendarp 2002 The study provided zinc supplementation for 24 weeks (5 months).

Rana 2011 Duration 7 days.

Roy 2007 Duration 2 weeks in acutely ill children.

Salmenpera 1994 Fortified form used in milk.
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Study Reason for exclusion

Sazawal 2001 The study included children small for gestational age.

Schlesinger 1993 Chronically ill children (marasmus).

Simmer 1988 Severely malnourished children.

Sur 2003 The study included a birth cohort of 100 LBW infants.

Taneja 2009 Study was excluded because it included low-birth weight infants.

Terrin 2013 Preterm neonates as participants.

Walker 2007 Dispersible tablet for 2 weeks.

Walravens 1976 Uses milk.

Walravens 1989 Chronic PE malnutrition.

Wieringa 2003 Iron was provided as an additional intervention to all anaemic participants.

Yang 2002 Children enrolled were growth retarded and pre-schoolers.

Zlotkin 2003 Uses sprinkles on top of food as fortification.

LBW: low birth weight
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods RCT

Participants Term neonates of low socioeconomic status.

Interventions Supplemental: zinc 5 mg/day (SG)

Placebo: a lactose placebo (PG)

Duration = unclear

Outcomes Anthropometry measured monthly, psychomotor development (PDI), mental development (MDI),
and behaviour including motor quality factor were assessed by Bayley
Scales at 6 and 12 months.

Notes Duration is unclear. Author has been emailed for clarification.

Castillo Durán 2001 

 
 

Methods RCT

Participants Newborns of high-risk pregnancies.

Interventions 102 neonates were divided into 3 groups.

Hong 1992 
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1 group was breast-fed, 1 group was formula fed with supplementary zinc and 1 group was formula
fed with supplementary Vitamin B complex as placebo.

Test group: vitamin B complex solution containing 1% zinc sulphate equivalent to 1.14 mg/kg/day
to 2.28 mg/kg/day elemental zinc.

Control group: vitamin B complex solution 0.5 mL/kg/day to 1.0 mL/kg/day.

Duration: 3 days of age till 6 months of age.

Outcomes Weight (g), crown to heel length (cm), serum zinc (umol/L) reported as 0 to 3, 3 to 6 and 0 to 6
month increments.

Notes Unclear as to how children were administered solution.

Hong 1992  (Continued)

 
 

Methods RCT

Participants Infants born to HIV-negative mothers from 6 weeks of age for a period of 18 months, assigned in the
trial at 5 to 7 week of age in Tanzania.

Interventions 2400 infants were randomly assigned to receive one of the following 4 treatment regimens:

1. zinc only (5 mg);

2. multivitamins only (60 mg vitamin C, 8 mg vitamin E, 0.5 mg thiamin, 0.6 mg riboflavin, 4 mg niacin,
0.6 mg vitamin B-6, 130 mg folate, and 1 mg vitamin B-12);

3. zinc and multivitamins (Zn+MVs);

4. placebo.

Duration of intervention: 18 months

Study start date: September 2007

Study completion date: October 2012.

Outcomes Reduction of symptoms of diarrhoea and lower respiratory infection. The mean change in height-
for-age z-score (HAZ) and in weight for-age z-scores (WAZs) and weight-for-height z-scores (WHZs)
among treatment groups.

Notes The Eunice Kennedy Shriver National Institute of Child Health and Human Development (grants
R01 HD048969-01 and K24 DK104676) supported this study.

Authors were contacted to provide data on infants who were not supplemented with iron.

Locks 2016 

 
 

Methods RCT

Participants Infants aged 3 to 6 months

Location: Indonesia

Interventions Experimental: zinc alone, zinc sulphate (10 mg Zn/day)

NCT02319499 
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Experimental: iron, zinc and vitamin A, ferrous sulphate, zinc sulphate and vitamin A (10 mg/day of
each zinc and iron, plus 1000 IU vitamin A/day).

Placebo Comparator: Placebo, No minerals/vitamin.

Outcomes Primary outcome measures: change in Length-for-Age Z-scores, Length-for-Age Z-score, change in
Weight-for-Length Z-scores , Weight-for-Length Z-score, change in Weight-for-Age Z-scores, Weight-
for-Age Z-scores, changes in Mental Development Index, MDI of Bayley Scale of Infant Development
II, changes in Psychomotor Development Index, PDI of Bayley Scale of Infant Development II.

Secondary outcome measures: changes in haemoglobin, changes in serum zinc, changes in serum
ferritin, changes in serum retinol.

Notes Not published.

NCT02319499  (Continued)

IU: international units; RCT: randomised controlled trial.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Zinc supplementation vs placebo/ no treatment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in length (cm) after 6
months

1 70 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.49, 0.49]

2 Length after 6 months 3 644 Std. Mean Difference (IV, Fixed,
95% CI)

0.07 [-0.08, 0.23]

2.1 Developed country 1 70 Std. Mean Difference (IV, Fixed,
95% CI)

0.04 [-0.43, 0.51]

2.2 Developing country 2 574 Std. Mean Difference (IV, Fixed,
95% CI)

0.08 [-0.09, 0.24]

3 Change in weight (g) after 6
months

1 70 Mean Difference (IV, Fixed, 95% CI) -77.0 [-302.25,
148.25]

4 Weight after 6 months; coun-
try

3 644 Std. Mean Difference (IV, Random,
95% CI)

0.16 [0.00, 0.31]

4.1 Developed 1 70 Std. Mean Difference (IV, Random,
95% CI)

-0.02 [-0.49, 0.45]

4.2 Developing 2 574 Std. Mean Difference (IV, Random,
95% CI)

0.18 [0.01, 0.34]

5 Change in head circumfer-
ence (cm) after 6 months

1 70 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.21, 0.21]

6 Head circumference (cm) at
6 months

1 70 Mean Difference (IV, Fixed, 95% CI) 0.10 [-0.51, 0.71]

7 Change in WAZ at 6 months 1 386 Mean Difference (IV, Fixed, 95% CI) 0.16 [0.07, 0.25]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8 Weight for age Z score after 6
months

3 955 Std. Mean Difference (IV, Fixed,
95% CI)

0.16 [0.03, 0.29]

9 Weight for age Z score after
12 months

1 353 Mean Difference (IV, Fixed, 95% CI) -0.03 [-0.24, 0.18]

10 Change in LAZ after 6
months

1 386 Mean Difference (IV, Fixed, 95% CI) 0.05 [-0.04, 0.14]

11 Length for age Z score after
6 months

3 955 Std. Mean Difference (IV, Fixed,
95% CI)

0.06 [-0.07, 0.19]

12 Length for age Z score after
12 months

1 353 Mean Difference (IV, Fixed, 95% CI) 0.07 [-0.12, 0.26]

13 Change in WLZ after 6
months

1 386 Mean Difference (IV, Fixed, 95% CI) 0.17 [0.06, 0.28]

14 Weight for length Z score af-
ter 6 months

3 955 Std. Mean Difference (IV, Fixed,
95% CI)

0.15 [0.02, 0.28]

15 Weight for length Z score af-
ter 12 months

1 353 Mean Difference (IV, Fixed, 95% CI) -0.11 [-0.38, 0.16]

16 Stunted after 6 months 3 955 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.65, 1.03]

17 Stunted after 12 months 1 349 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.79, 1.11]

18 Wasted after 6 months 3 955 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.48, 1.26]

19 Wasted at 12 months 1 349 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.52, 1.86]

20 Underweight after 6
months

1 381 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.74, 1.20]

21 Underweight after 12
months

1 349 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.77, 1.26]

22 Incidence of diarrhoea 1 392 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.74, 1.44]

23 Incidence of lower respira-
tory tract infection

1 392 Odds Ratio (M-H, Fixed, 95% CI) 0.96 [0.65, 1.43]

 
 

Analysis 1.1.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 1 Change in length (cm) aMer 6 months.

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heinig 2006 33 8.9 (1) 37 8.9 (1.1) 100% 0[-0.49,0.49]

   

Total *** 33   37   100% 0[-0.49,0.49]

Favours Placebo/None 21-2 -1 0 Favours Zinc

Zinc supplementation for the promotion of growth and prevention of infections in infants less than six months of age (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

41



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours Placebo/None 21-2 -1 0 Favours Zinc

 
 

Analysis 1.2.   Comparison 1 Zinc supplementation vs placebo/ no treatment, Outcome 2 Length aMer 6 months.

Study or subgroup Zinc Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.2.1 Developed country  

Heinig 2006 33 73 (2.3) 37 72.9 (2.8) 10.85% 0.04[-0.43,0.51]

Subtotal *** 33   37   10.85% 0.04[-0.43,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.16(P=0.87)  

   

1.2.2 Developing country  

Berger 2006 191 71.2 (2.5) 195 71 (2.4) 60.01% 0.06[-0.14,0.26]

Dijkhuizen 2001 98 69.4 (2.3) 90 69.1 (2.7) 29.14% 0.12[-0.17,0.41]

Subtotal *** 289   285   89.15% 0.08[-0.09,0.24]

Heterogeneity: Tau2=0; Chi2=0.13, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.92(P=0.36)  

   

Total *** 322   322   100% 0.07[-0.08,0.23]

Heterogeneity: Tau2=0; Chi2=0.15, df=2(P=0.93); I2=0%  

Test for overall effect: Z=0.92(P=0.36)  

Test for subgroup differences: Chi2=0.02, df=1 (P=0.88), I2=0%  

Favours Placebo/None 21-2 -1 0 Favours Zinc

 
 

Analysis 1.3.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 3 Change in weight (g) aMer 6 months.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heinig 2006 33 2070 (437) 37 2147 (524) 100% -77[-302.25,148.25]

   

Total *** 33   37   100% -77[-302.25,148.25]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.67(P=0.5)  

Favours Placebo/None 1000500-1000 -500 0 Favours Zinc
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Analysis 1.4.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 4 Weight aMer 6 months; country.

Study or subgroup Zinc Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.4.1 Developed  

Heinig 2006 33 9088 (1034) 37 9113 (1066) 10.88% -0.02[-0.49,0.45]

Subtotal *** 33   37   10.88% -0.02[-0.49,0.45]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.1(P=0.92)  

   

1.4.2 Developing  

Berger 2006 191 8.2 (0.9) 195 8.1 (0.8) 60.01% 0.16[-0.04,0.36]

Dijkhuizen 2001 98 8 (0.9) 90 7.8 (1) 29.11% 0.21[-0.08,0.5]

Subtotal *** 289   285   89.12% 0.18[0.01,0.34]

Heterogeneity: Tau2=0; Chi2=0.07, df=1(P=0.79); I2=0%  

Test for overall effect: Z=2.12(P=0.03)  

   

Total *** 322   322   100% 0.16[0,0.31]

Heterogeneity: Tau2=0; Chi2=0.7, df=2(P=0.7); I2=0%  

Test for overall effect: Z=1.97(P=0.05)  

Test for subgroup differences: Chi2=0.63, df=1 (P=0.43), I2=0%  

Favours Placebo/None 21-2 -1 0 Favours Zinc

 
 

Analysis 1.5.   Comparison 1 Zinc supplementation vs placebo/ no
treatment, Outcome 5 Change in head circumference (cm) aMer 6 months.

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heinig 2006 33 4.1 (0.5) 37 4.1 (0.4) 100% 0[-0.21,0.21]

   

Total *** 33   37   100% 0[-0.21,0.21]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours Placebo/None 10050-100 -50 0 Favours Zinc

 
 

Analysis 1.6.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 6 Head circumference (cm) at 6 months.

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heinig 2006 33 46.4 (1.3) 37 46.3 (1.3) 100% 0.1[-0.51,0.71]

   

Total *** 33   37   100% 0.1[-0.51,0.71]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.32(P=0.75)  

Favours Placebo/None 52.5-5 -2.5 0 Favours Zinc
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Analysis 1.7.   Comparison 1 Zinc supplementation vs placebo/ no treatment, Outcome 7 Change in WAZ at 6 months.

Study or subgroup zinc placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Berger 2006 191 -1 (0.4) 195 -1.1 (0.5) 100% 0.16[0.07,0.25]

   

Total *** 191   195   100% 0.16[0.07,0.25]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.61(P=0)  

Favours placebo/none 0.50.25-0.5 -0.25 0 Favours zinc

 
 

Analysis 1.8.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 8 Weight for age Z score aMer 6 months.

Study or subgroup Zinc Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Berger 2006 191 -1.5 (0.9) 195 -1.7 (0.8) 40.41% 0.17[-0.03,0.37]

Dijkhuizen 2001 98 -1.3 (0.9) 90 -1.4 (0.9) 19.68% 0.12[-0.16,0.41]

Fahmida 2007 189 -1.7 (0.9) 192 -1.9 (0.9) 39.91% 0.16[-0.04,0.37]

   

Total *** 478   477   100% 0.16[0.03,0.29]

Heterogeneity: Tau2=0; Chi2=0.08, df=2(P=0.96); I2=0%  

Test for overall effect: Z=2.48(P=0.01)  

Favours Placebo/None 0.50.25-0.5 -0.25 0 Favours Zinc

 
 

Analysis 1.9.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 9 Weight for age Z score aMer 12 months.

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Fahmida 2007 177 -1.7 (1) 176 -1.6 (1) 100% -0.03[-0.24,0.18]

   

Total *** 177   176   100% -0.03[-0.24,0.18]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.28(P=0.78)  

Favours Placebo/None 10050-100 -50 0 Favours Zinc

 
 

Analysis 1.10.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 10 Change in LAZ aMer 6 months.

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Berger 2006 191 -0.4 (0.4) 195 -0.4 (0.5) 100% 0.05[-0.04,0.14]

   

Total *** 191   195   100% 0.05[-0.04,0.14]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.15(P=0.25)  

Favours Placebo/None 10050-100 -50 0 Favours Zinc
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Analysis 1.11.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 11 Length for age Z score aMer 6 months.

Study or subgroup Zinc Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Berger 2006 191 -1.4 (0.8) 195 -1.4 (0.8) 40.44% 0.06[-0.14,0.26]

Dijkhuizen 2001 98 -1.3 (0.8) 90 -1.3 (0.9) 19.67% 0.01[-0.27,0.3]

Fahmida 2007 189 -1.4 (1) 192 -1.5 (0.9) 39.9% 0.08[-0.12,0.28]

   

Total *** 478   477   100% 0.06[-0.07,0.19]

Heterogeneity: Tau2=0; Chi2=0.16, df=2(P=0.92); I2=0%  

Test for overall effect: Z=0.93(P=0.35)  

Favours Placebo/None 10.5-1 -0.5 0 Favours Zinc

 
 

Analysis 1.12.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 12 Length for age Z score aMer 12 months.

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Fahmida 2007 177 -2.2 (0.9) 176 -2.3 (0.9) 100% 0.07[-0.12,0.26]

   

Total *** 177   176   100% 0.07[-0.12,0.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.47)  

Favours Placebo/None 10.5-1 -0.5 0 Favours Zinc

 
 

Analysis 1.13.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 13 Change in WLZ aMer 6 months.

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Berger 2006 191 -1 (0.5) 195 -1.1 (0.6) 100% 0.17[0.06,0.28]

   

Total *** 191   195   100% 0.17[0.06,0.28]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.09(P=0)  

Favours Placebo/None 10.5-1 -0.5 0 Favours Zinc

 
 

Analysis 1.14.   Comparison 1 Zinc supplementation vs placebo/ no
treatment, Outcome 14 Weight for length Z score aMer 6 months.

Study or subgroup Zinc Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Berger 2006 191 -0.7 (0.7) 195 -0.8 (0.7) 40.35% 0.2[0,0.4]

Dijkhuizen 2001 98 -0.4 (0.8) 90 -0.4 (0.8) 19.7% 0.1[-0.19,0.38]

Favours Placebo/None 10.5-1 -0.5 0 Favours Zinc
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Study or subgroup Zinc Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Fahmida 2007 189 -0.9 (1) 192 -1 (0.9) 39.95% 0.13[-0.07,0.33]

   

Total *** 478   477   100% 0.15[0.02,0.28]

Heterogeneity: Tau2=0; Chi2=0.43, df=2(P=0.81); I2=0%  

Test for overall effect: Z=2.33(P=0.02)  

Favours Placebo/None 10.5-1 -0.5 0 Favours Zinc

 
 

Analysis 1.15.   Comparison 1 Zinc supplementation vs placebo/ no
treatment, Outcome 15 Weight for length Z score aMer 12 months.

Study or subgroup Zinc Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Fahmida 2007 177 -0.6 (1.3) 176 -0.5 (1.3) 100% -0.11[-0.38,0.16]

   

Total *** 177   176   100% -0.11[-0.38,0.16]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.79(P=0.43)  

Favours Placebo/None 10.5-1 -0.5 0 Favours Zinc

 
 

Analysis 1.16.   Comparison 1 Zinc supplementation vs placebo/ no treatment, Outcome 16 Stunted aMer 6 months.

Study or subgroup Zinc Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Berger 2006 39/191 50/195 39.27% 0.8[0.55,1.15]

Dijkhuizen 2001 18/98 22/90 18.2% 0.75[0.43,1.31]

Fahmida 2007 46/189 54/192 42.52% 0.87[0.62,1.21]

   

Total (95% CI) 478 477 100% 0.82[0.65,1.03]

Total events: 103 (Zinc), 126 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.22, df=2(P=0.9); I2=0%  

Test for overall effect: Z=1.74(P=0.08)  

Favours Zinc 50.2 20.5 1 Favours Placebo/None

 
 

Analysis 1.17.   Comparison 1 Zinc supplementation vs placebo/ no treatment, Outcome 17 Stunted aMer 12 months.

Study or subgroup Zinc Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Fahmida 2007 101/176 106/173 100% 0.94[0.79,1.11]

   

Total (95% CI) 176 173 100% 0.94[0.79,1.11]

Total events: 101 (Zinc), 106 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.74(P=0.46)  

Favours Zinc 20.5 1.50.7 1 Favours Placebo/None
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Analysis 1.18.   Comparison 1 Zinc supplementation vs placebo/ no treatment, Outcome 18 Wasted aMer 6 months.

Study or subgroup Zinc Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Berger 2006 6/191 8/195 23.13% 0.77[0.27,2.17]

Dijkhuizen 2001 1/98 0/90 1.52% 2.76[0.11,66.84]

Fahmida 2007 19/189 26/192 75.35% 0.74[0.43,1.29]

   

Total (95% CI) 478 477 100% 0.78[0.48,1.26]

Total events: 26 (Zinc), 34 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.63, df=2(P=0.73); I2=0%  

Test for overall effect: Z=1.02(P=0.31)  

Favours Zinc 1000.01 100.1 1 Favours Placebo/None

 
 

Analysis 1.19.   Comparison 1 Zinc supplementation vs placebo/ no treatment, Outcome 19 Wasted at 12 months.

Study or subgroup Zinc Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Fahmida 2007 17/176 17/173 100% 0.98[0.52,1.86]

   

Total (95% CI) 176 173 100% 0.98[0.52,1.86]

Total events: 17 (Zinc), 17 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.05(P=0.96)  

Favours Zinc 1000.01 100.1 1 Favours Placebo/None

 
 

Analysis 1.20.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 20 Underweight aMer 6 months.

Study or subgroup Zinc Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Fahmida 2007 74/189 80/192 100% 0.94[0.74,1.2]

   

Total (95% CI) 189 192 100% 0.94[0.74,1.2]

Total events: 74 (Zinc), 80 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.5(P=0.62)  

Favours Zinc 1000.01 100.1 1 Favours Placebo/None

 
 

Analysis 1.21.   Comparison 1 Zinc supplementation vs placebo/
no treatment, Outcome 21 Underweight aMer 12 months.

Study or subgroup Zinc Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Fahmida 2007 72/176 72/173 100% 0.98[0.77,1.26]

Favours Zinc 1000.01 100.1 1 Favours Placebo/None
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Study or subgroup Zinc Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 176 173 100% 0.98[0.77,1.26]

Total events: 72 (Zinc), 72 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.13(P=0.89)  

Favours Zinc 1000.01 100.1 1 Favours Placebo/None

 
 

Analysis 1.22.   Comparison 1 Zinc supplementation vs placebo/ no treatment, Outcome 22 Incidence of diarrhoea.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Berger 2006 52/195 51/197 100% 1.03[0.74,1.44]

   

Total (95% CI) 195 197 100% 1.03[0.74,1.44]

Total events: 52 (Experimental), 51 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.18(P=0.86)  

Favours zinc 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.23.   Comparison 1 Zinc supplementation vs placebo/ no
treatment, Outcome 23 Incidence of lower respiratory tract infection.

Study or subgroup Experimental Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Berger 2006 102/195 105/197 100% 0.96[0.65,1.43]

   

Total (95% CI) 195 197 100% 0.96[0.65,1.43]

Total events: 102 (Experimental), 105 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.2(P=0.84)  

Favours zinc 1000.01 100.1 1 Favours placebo

 
 

Comparison 2.   Zinc plus riboflavin vs riboflavin

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Length (cm) 1   Mean Difference (IV, Fixed, 95% CI) Subtotals only

1.1 at 6 months 1 324 Mean Difference (IV, Fixed, 95% CI) -0.30 [-0.90, 0.30]

1.2 at 9 months 1 324 Mean Difference (IV, Fixed, 95% CI) 0.10 [-0.51, 0.71]

1.3 at 12 months 1 318 Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.73, 0.53]

1.4 at 15 months 1 311 Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.89, 0.49]
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Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1.5 at 18 months 1 301 Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.82, 0.62]

1.6 at 21 months 1 299 Mean Difference (IV, Fixed, 95% CI) 0.10 [-0.64, 0.84]

1.7 at 24 months 1 296 Mean Difference (IV, Fixed, 95% CI) -0.40 [-1.11, 0.31]

2 Weight (g) 1   Mean Difference (IV, Fixed, 95% CI) Subtotals only

2.1 at 6 months 1 324 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.20, 0.20]

2.2 at 9 months 1 324 Mean Difference (IV, Fixed, 95% CI) -0.01 [-0.23, 0.21]

2.3 at 12 months 1 318 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.24, 0.24]

2.4 at 15 months 1 311 Mean Difference (IV, Fixed, 95% CI) 0.11 [-0.11, 0.33]

2.5 at 18 months 1 301 Mean Difference (IV, Fixed, 95% CI) 0.06 [-0.17, 0.29]

2.6 at 21 months 1 299 Mean Difference (IV, Fixed, 95% CI) 0.21 [-0.00, 0.42]

2.7 at 24 months 1 296 Mean Difference (IV, Fixed, 95% CI) 0.08 [-0.13, 0.29]

3 Stunted 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 at 18 months 1 301 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.83, 1.19]

3.2 at 21 months 1 298 Risk Ratio (M-H, Fixed, 95% CI) 1.53 [1.09, 2.16]

3.3 at 24 months 1 296 Risk Ratio (M-H, Fixed, 95% CI) 1.16 [0.80, 1.68]

4 Wasted 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 at 18 months 1 301 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.30, 1.37]

4.2 at 21 months 1 299 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.36, 1.07]

4.3 a 24 months 1 296 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.37, 0.96]

5 Underweight 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

5.1 at 18 months 1 301 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.75, 1.34]

5.2 at 21 months 1 299 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.59, 1.07]

5.3 at 24 months 1 296 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.66, 1.23]

6 Serum Zinc (ug/dL) 1 68 Mean Difference (IV, Fixed, 95% CI) 3.30 [-4.42, 11.02]

6.1 at 18 months 1 68 Mean Difference (IV, Fixed, 95% CI) 3.30 [-4.42, 11.02]
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Analysis 2.1.   Comparison 2 Zinc plus riboflavin vs riboflavin, Outcome 1 Length (cm).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.1.1 at 6 months  

Radhakrishna 2013 163 64.8 (2.6) 161 65.1 (2.9) 100% -0.3[-0.9,0.3]

Subtotal *** 163   161   100% -0.3[-0.9,0.3]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

   

2.1.2 at 9 months  

Radhakrishna 2013 163 69.1 (2.6) 161 69 (2.9) 100% 0.1[-0.51,0.71]

Subtotal *** 163   161   100% 0.1[-0.51,0.71]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.32(P=0.75)  

   

2.1.3 at 12 months  

Radhakrishna 2013 160 72.2 (2.8) 158 72.3 (3) 100% -0.1[-0.73,0.53]

Subtotal *** 160   158   100% -0.1[-0.73,0.53]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.31(P=0.75)  

   

2.1.4 at 15 months  

Radhakrishna 2013 157 74.9 (2.8) 154 75.1 (3.4) 100% -0.2[-0.89,0.49]

Subtotal *** 157   154   100% -0.2[-0.89,0.49]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.56(P=0.57)  

   

2.1.5 at 18 months  

Radhakrishna 2013 154 77.4 (2.8) 147 77.5 (3.5) 100% -0.1[-0.82,0.62]

Subtotal *** 154   147   100% -0.1[-0.82,0.62]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.27(P=0.79)  

   

2.1.6 at 21 months  

Radhakrishna 2013 152 79.6 (3) 147 79.5 (3.5) 100% 0.1[-0.64,0.84]

Subtotal *** 152   147   100% 0.1[-0.64,0.84]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.27(P=0.79)  

   

2.1.7 at 24 months  

Radhakrishna 2013 150 81.8 (3) 146 82.2 (3.2) 100% -0.4[-1.11,0.31]

Subtotal *** 150   146   100% -0.4[-1.11,0.31]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.11(P=0.27)  

Test for subgroup differences: Chi2=1.85, df=1 (P=0.93), I2=0%  

Favours Riboflavin 42-4 -2 0 Favours Zinc+Riboflavin
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Analysis 2.2.   Comparison 2 Zinc plus riboflavin vs riboflavin, Outcome 2 Weight (g).

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.2.1 at 6 months  

Radhakrishna 2013 163 6.9 (0.9) 161 6.9 (0.9) 100% 0[-0.2,0.2]

Subtotal *** 163   161   100% 0[-0.2,0.2]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.2.2 at 9 months  

Radhakrishna 2013 163 7.5 (1) 161 7.5 (1) 100% -0.01[-0.23,0.21]

Subtotal *** 163   161   100% -0.01[-0.23,0.21]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.09(P=0.93)  

   

2.2.3 at 12 months  

Radhakrishna 2013 160 8 (1.1) 158 8 (1) 100% 0[-0.24,0.24]

Subtotal *** 160   158   100% 0[-0.24,0.24]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.2.4 at 15 months  

Radhakrishna 2013 157 8.5 (1) 154 8.4 (1) 100% 0.11[-0.11,0.33]

Subtotal *** 157   154   100% 0.11[-0.11,0.33]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.97(P=0.33)  

   

2.2.5 at 18 months  

Radhakrishna 2013 154 8.9 (1) 147 8.8 (1) 100% 0.06[-0.17,0.29]

Subtotal *** 154   147   100% 0.06[-0.17,0.29]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

2.2.6 at 21 months  

Radhakrishna 2013 152 9.4 (0.9) 147 9.1 (0.9) 100% 0.21[-0,0.42]

Subtotal *** 152   147   100% 0.21[-0,0.42]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.93(P=0.05)  

   

2.2.7 at 24 months  

Radhakrishna 2013 150 9.8 (0.9) 146 9.7 (0.9) 100% 0.08[-0.13,0.29]

Subtotal *** 150   146   100% 0.08[-0.13,0.29]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

Test for subgroup differences: Chi2=3.11, df=1 (P=0.79), I2=0%  

Favours Riboflavin 10.5-1 -0.5 0 Favours Zinc+Riboflavin
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Analysis 2.3.   Comparison 2 Zinc plus riboflavin vs riboflavin, Outcome 3 Stunted.

Study or subgroup Zinc plus
Riboflavin

Riboflavin Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.3.1 at 18 months  

Radhakrishna 2013 95/154 91/147 100% 1[0.83,1.19]

Subtotal (95% CI) 154 147 100% 1[0.83,1.19]

Total events: 95 (Zinc plus Riboflavin), 91 (Riboflavin)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.04(P=0.97)  

   

2.3.2 at 21 months  

Radhakrishna 2013 59/152 37/146 100% 1.53[1.09,2.16]

Subtotal (95% CI) 152 146 100% 1.53[1.09,2.16]

Total events: 59 (Zinc plus Riboflavin), 37 (Riboflavin)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.44(P=0.01)  

   

2.3.3 at 24 months  

Radhakrishna 2013 44/150 37/146 100% 1.16[0.8,1.68]

Subtotal (95% CI) 150 146 100% 1.16[0.8,1.68]

Total events: 44 (Zinc plus Riboflavin), 37 (Riboflavin)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.77(P=0.44)  

Test for subgroup differences: Chi2=4.85, df=1 (P=0.09), I2=58.73%  

Favours Zinc+Riboflavin 20.5 1.50.7 1 Favours Riboflavin

 
 

Analysis 2.4.   Comparison 2 Zinc plus riboflavin vs riboflavin, Outcome 4 Wasted.

Study or subgroup Zinc plus
Riboflavin

Riboflavin Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.4.1 at 18 months  

Radhakrishna 2013 10/154 15/147 100% 0.64[0.3,1.37]

Subtotal (95% CI) 154 147 100% 0.64[0.3,1.37]

Total events: 10 (Zinc plus Riboflavin), 15 (Riboflavin)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.15(P=0.25)  

   

2.4.2 at 21 months  

Radhakrishna 2013 18/152 28/147 100% 0.62[0.36,1.07]

Subtotal (95% CI) 152 147 100% 0.62[0.36,1.07]

Total events: 18 (Zinc plus Riboflavin), 28 (Riboflavin)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.7(P=0.09)  

   

2.4.3 a 24 months  

Radhakrishna 2013 22/150 36/146 100% 0.59[0.37,0.96]

Subtotal (95% CI) 150 146 100% 0.59[0.37,0.96]

Total events: 22 (Zinc plus Riboflavin), 36 (Riboflavin)  

Heterogeneity: Not applicable  

Favours Zinc+Riboflavin 1000.01 100.1 1 Favours Riboflavin
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Study or subgroup Zinc plus
Riboflavin

Riboflavin Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=2.13(P=0.03)  

Test for subgroup differences: Chi2=0.03, df=1 (P=0.99), I2=0%  

Favours Zinc+Riboflavin 1000.01 100.1 1 Favours Riboflavin

 
 

Analysis 2.5.   Comparison 2 Zinc plus riboflavin vs riboflavin, Outcome 5 Underweight.

Study or subgroup Zinc plus
Riboflavin

Riboflavin Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.5.1 at 18 months  

Radhakrishna 2013 59/154 56/147 100% 1.01[0.75,1.34]

Subtotal (95% CI) 154 147 100% 1.01[0.75,1.34]

Total events: 59 (Zinc plus Riboflavin), 56 (Riboflavin)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.97)  

   

2.5.2 at 21 months  

Radhakrishna 2013 51/152 62/147 100% 0.8[0.59,1.07]

Subtotal (95% CI) 152 147 100% 0.8[0.59,1.07]

Total events: 51 (Zinc plus Riboflavin), 62 (Riboflavin)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.53(P=0.13)  

   

2.5.3 at 24 months  

Radhakrishna 2013 50/150 54/146 100% 0.9[0.66,1.23]

Subtotal (95% CI) 150 146 100% 0.9[0.66,1.23]

Total events: 50 (Zinc plus Riboflavin), 54 (Riboflavin)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

Test for subgroup differences: Chi2=1.25, df=1 (P=0.53), I2=0%  

Favours Zinc+Riboflavin 1000.01 100.1 1 Favours Riboflavin

 
 

Analysis 2.6.   Comparison 2 Zinc plus riboflavin vs riboflavin, Outcome 6 Serum Zinc (ug/dL).

Study or subgroup Zinc plus Riboflavin Riboflavin Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.6.1 at 18 months  

Radhakrishna 2013 34 70.7 (15.3) 34 67.4 (17.1) 100% 3.3[-4.42,11.02]

Subtotal *** 34   34   100% 3.3[-4.42,11.02]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

Total *** 34   34   100% 3.3[-4.42,11.02]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

Favours Riboflavin 5025-50 -25 0 Favours Zinc+Riboflavin
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A D D I T I O N A L   T A B L E S

Baseline plasma zinc levels*1 OutcomesStudy

ID

Interven-
tion

Dosage Age of
partici-
pants

Duration
of supple-
menta-
tion

Intervention *2 Control Primary outcomes Secondary
outcomes

Country

Berger
2006

Zinc vs
placebo

10 mg zinc
as zinc sul-
phate

4 to 7
months

6 months 14.41
umol/L

14.59
umol/L

Height (cm), weight (kg), HAZ
(z-scored), WAZ (z-scored),
WHZ (z scored), stunting (%)
HAZ ≤ 2 z-scores, wasting (%)
WHZ ≤ 2 z-scores, change in
HAZ, WAZ, WHZ

Serum
zinc

Vietnam
(develop-
ing)

Dijkhuizen
2001

Zinc vs
placebo

10 mg (not
specified)

4 months 6 months - - Weight (kg), length (cm),
WAZ, HAZ, % stunted, WHZ,
% wasted, knee-heel length
(cm)

Plasma
zinc

Indonesia
(develop-
ing)

Fahmida
2007

Zinc vs
placebo*3

10 mg

zinc sul-
phate

3 to 6
months

6 months Zn: 15.3

(12.2
to 18.4)
umol/L

Placebo
15.3 (13.8
to 17.2)
umol/L

Stunting (HAZ < -2.00), Wast-
ing (WHZ < -2.00), Under-
weight (WAZ < -2.00), HAZ,
WAZ, WHZ

Serum
Zinc

Indonesia
(develop-
ing)

Heinig
2006

Zinc vs
placebo

5 mg as zinc
sulphate

4 months 6 months 0.71 (0.51
to 0.82)
ug/mL

(10.86
umol/L)

0.76 (0.62
to 0.97)
ug/mL

(11.63
umol/L)

Length (cm), Weight (g),
Head circumference (cm) and
Change

Morbidity data were coded
and grouped into 5 major cat-
egories: respiratory illness, di-
arrhoea, otitis media, fever
(without other symptoms),
and other illnesses.

Serum
zinc

USA (de-
veloped)

Radhakr-
ishna 2013

Zinc and
riboflavin
vs ri-
boflavin

5 mg (for-
mulation
not speci-
fied)

4 months 14 months - - Weight(kg), length (cm), head
circumference (cm), Under
weight (WAZ < –2 SD), Stunt-
ing (HAZ < –2 SD), Wasting
(WHZ < –2SD)

Diarrheal and respiratory
morbidity

Serum
zinc

India (de-
veloping)

Table 1.   Study details 
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5
6

Sazawal
2007

Zinc vs
placebo

10 mg as
zinc sul-
phate (dis-
persible
tablet given
in solution)

1 to 36
months

Variable duration, till 48
months of age

- - The primary outcome was
overall mortality in partici-
pating children aged 1 to 48
months. Secondary

outcomes were age-specific,
sex-specific, and cause-spe-
cific mortality.

  Zanzibar
archipel-
ago (de-
veloping)

Tielsh
2007

Zinc vs
placebo

10 mg as
zinc sul-
phate

Ferrous sul-
phate

(dispersible
tablet given
in solution
for young
children)

1 to 35
months

12 months - - The primary outcome was all-
cause mortality; Secondary
outcomes were: cause-spe-
cific mortality; the incidence
and severity of diarrhoea,
dysentery as assessed in the
morbidity sub study

The inci-
dence and
severity
of acute
respira-
tory ill-
ness as as-
sessed in
the mor-
bidity sub
study

Nepal (de-
veloping)

Was-
antwisut
2006

Zinc vs
placebo

5 g/L (76.5
mmol/L)
zinc as zinc
sulphate

4 to 6
months

6 months Zinc

11.5 + 2.9
umol/L

zinc and
iron 11.3 +
2.3 umol/L

Placebo

11.1 + 2.7
umol/L

Iron 10.4 +
2.5 umol/L

Length (cm) , weight (kg), LAZ,
WAZ, WLZ

Serum
zinc

Thailand
(develop-
ing)

1* Using as cut-o=: http://ajcn.nutrition.org/content/78/4/756/T1.expansion.html

Normal serum zinc levels in 3-9 years 82.5 +- 0.3 ug/dL, 12.63 umol/L

2*( ug/dl = umol/L http://www.endmemo.com/medical/unitconvert/Zinc.php )

3* Also contains iron and zinc, iron, zinc and vitamin A groups but cannot be compared

Table 1.   Study details  (Continued)

HAZ: Height for Age Z-score; LAZ: Length for Age Z-score; WAZ: Weight for Age Z-scores; WLZ: Weight for Length Z-scores
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Study ID Outcomes Intervention Control Significance

Berger 2006 Geometric means (CI) for serum zinc Zinc: 23.07 (22.23 to
23.95) umol/L

N = 161

Placebo: 15.79
(15.20 to 16.40)
umol/L

N = 155

P < 0.0001

Dijkhuizen 2001 Serum Zinc

(median, IQR)

Zinc 16.1 (13.4 to
20.3) umol/L

N = 97

Placebo: 13 (10.7 to
15.3) umol/L

N = 87

P < 0.01

Fahmida 2007 Serum Zinc

(median, IQR)

Zinc: 18.4 (16.8 to 23)
umol/L

N = 25

Placebo: 15.3 (13.8
to 16.8) umol/L

N = 34

P < 0.001

Radhakrishna
2013

Median (range) number of episodes of diar-
rhoea per child per 100 days follow-up

Diarrhoeal duration (days per 100 days fol-
low-up)

Number of episodes of respiratory infec-
tion per child per 100 days follow-up

Duration of respiratory infection (days for
100 days follow-up)

1.4 (0.0 to 10.5)

6.1 (0.0 to 98.6) days

0.7 (0.0 to 4.4)
episodes

13.1 (0.0 to 13.9)

1.4 (CI 0.0 to 5.6)

7.0 (0.0 to 32.9)

0.9 (0.0 to 4.9)

13.6 (0.0 to 46.0)

P > 0.05

P = 0.10

P > 0.05

P > 0.05

Sazawal 2007 Overall mortality

Rate per 100 child years

Mortality Age 0 to 11

Rate per 100 child years

401

1.42

204

3.55

433

1.53

192

3.36

RR 0.93 (95% CI:
0.81 to 1.06). P =
0.294

RR 1.06 (95% CI:
0.87 to 1.29). P =
0.566

Tielsh 2007 Overall mortality (1 to 35 months)

mortality under 12 months of age

316

181

333

168

HR 1.04 (95% CI:
0.83 to 1.31)

HR 0.92 (95% CI:
0.75 to 1.12)

Table 2.   Additional Data 

IQR: interquartile range
 

 

A P P E N D I C E S

Appendix 1. 2015 Search methods

We searched the following databases on November 1st, 2015:

1. the Cochrane Central Register of Controlled Trials (CENTRAL, the Cochrane Library);

2. MEDLINE;

3. Embase;

4. LILACS.

5. CINAHL
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6. Clinical trials Registry (Clinicaltrials.gov),

7. Controlled trials Registry (controlled-trials.com),

8. WHO’s International Clinical Trials Registry Platform (ICTRP)

The search terms were combined with the highly sensitive search strategy devised by Boluyt 2008 to identify child studies.

The terms were adapted to search EMBASE and LILACS. The search terms were as follows:

1. Zinc

2. zinc.tw.

3. infant/neonate/baby

4. growth/weight for age/height for age

5. diarrhoea [and diarrhoea]

6. morbidity

7. mortality

8. failure to thrive

9. multi-nutrients

10.randomised controlled trial.pt.

11.controlled trial.pt

12.sepsis

13.lower respiratory tract infection/lrti/pneumonia

14.malaria

Appendix 2. 2018 Search methods

PubMed: (zinc AND (infant, newborn[MeSH] OR newborn OR neonate OR neonatal OR premature OR low birth weight OR VLBW OR LBW or
infan* or neonat*) AND (randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized [tiab] OR placebo [tiab] OR drug
therapy [sh] OR randomly [tiab] OR trial [tiab] OR groups [tiab]) NOT (animals [mh] NOT humans [mh]))

Embase: zinc AND (infant, newborn or newborn or neonate or neonatal or premature or very low birth weight or low birth weight or VLBW or
LBW or Newborn or infan* or neonat*) AND (human not animal) AND (randomized controlled trial or controlled clinical trial or randomized
or placebo or clinical trials as topic or randomly or trial or clinical trial)

CINAHL: zinc AND (infant, newborn OR newborn OR neonate OR neonatal OR premature OR low birth weight OR VLBW OR LBW or Newborn
or infan* or neonat*) AND (randomized controlled trial OR controlled clinical trial OR randomized OR placebo OR clinical trials as topic OR
randomly OR trial OR PT clinical trial)

Cochrane Library: zinc AND (infant or newborn or neonate or neonatal or premature or preterm or very low birth weight or low birth weight
or VLBW or LBW)

Appendix 3. 2020 Search methods

The RCT filters have been created using Cochrane's highly sensitive search strategies for identifying randomised trials (Higgins 2019). The
neonatal filters were created and tested by the Cochrane Neonatal Information Specialist.

CENTRAL via CRS Web:

Date ranges: 01 January 2018 to 29 January 2020
Terms:
1 MESH DESCRIPTOR Zinc EXPLODE ALL AND CENTRAL:TARGET
2 zinc AND CENTRAL:TARGET
3 #1 OR #2
4 MESH DESCRIPTOR Infant, Newborn EXPLODE ALL AND CENTRAL:TARGET
5 infant or infants or infant's or "infant s" or infantile or infancy or newborn* or "new born" or "new borns" or "newly born" or neonat* or
baby* or babies or premature or prematures or prematurity or preterm or preterms or "pre term" or premies or "low birth weight" or "low
birthweight" or VLBW or LBW or ELBW or NICU AND CENTRAL:TARGET
6 MESH DESCRIPTOR Infant EXPLODE ALL AND CENTRAL:TARGET
7 #4 OR #5 OR #6
8 #3 AND #7
9 2018 TO 2020:YR AND CENTRAL:TARGET
10 #8 AND #9
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MEDLINE via Ovid:

Date ranges: 01 January 2018 to 29 January 2020
Terms:
1. exp Zinc/
2. zinc.mp.
3. 1 or 2
4. exp infant, newborn/ or exp Infant/
5. (newborn* or new born or new borns or newly born or baby* or babies or premature or prematurity or preterm or pre term or low birth
weight or low birthweight or VLBW or LBW or infant or infants or 'infant s' or infant's or infantile or infancy or neonat*).ti,ab.
6. 4 or 5
7. randomized controlled trial.pt.
8. controlled clinical trial.pt.
9. randomized.ab.
10. placebo.ab.
11. drug therapy.fs.
12. randomly.ab.
13. trial.ab.
14. groups.ab.
15. or/7-14
16. exp animals/ not humans.sh.
17. 15 not 16
18. 6 and 17
19. randomi?ed.ti,ab.
20. randomly.ti,ab.
21. trial.ti,ab.
22. groups.ti,ab.
23. ((single or doubl* or tripl* or treb*) and (blind* or mask*)).ti,ab.
24. placebo*.ti,ab.
25. 19 or 20 or 21 or 22 or 23 or 24
26. 5 and 25
27. limit 26 to yr="2018 -Current"
28. 18 or 27
29. 3 and 28
30. limit 29 to yr="2018 -Current"

CINAHL via EBSCOhost:

Date ranges: 01 January 2018 to 31 January 2020
Terms:
(zinc)
AND
(infant or infants or infant’s or infantile or infancy or newborn* or "new born" or "new borns" or "newly born" or neonat* or baby* or babies
or premature or prematures or prematurity or preterm or preterms or "pre term" or premies or "low birth weight" or "low birthweight"
or VLBW or LBW)
AND
(randomized controlled trial OR controlled clinical trial OR randomized OR randomised OR placebo OR clinical trials as topic OR randomly
OR trial OR PT clinical trial)
Limiters - Published Date: 20180101-20200131

ISRCTN:

Date ranges: 2018 to 2020
Terms:
Interventions: Zinc AND Participant age range: Neonate
Condition: Infant* OR newborn* AND Interventions: Zinc
(infant* OR newborn* OR neonat*) AND zinc

Appendix 4. Risk of bias tool

We used the standard methods of Cochrane and Cochrane Neonatal to assess the methodological quality (to meet the validity criteria) of
the trials. For each trial, we sought information regarding the method of randomisation, and the blinding and reporting of all outcomes
of all the infants enrolled in the trial. We assessed each criterion as low, high, or unclear risk. Two review authors separately assessed
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each study. We resolved any disagreement by discussion. We added this information to the table Characteristics of included studies. We
evaluated the following issues and entered the findings into the 'Risk of bias' table.

1. Sequence generation (checking for possible selection bias). Was the allocation sequence adequately generated?

For each included study, we categorised the method used to generate the allocation sequence as:

1. low risk (any truly random process e.g. random number table; computer random number generator);

2. high risk (any non-random process e.g. odd or even date of birth; hospital or clinic record number); or

3. unclear risk.

2. Allocation concealment (checking for possible selection bias). Was allocation adequately concealed?

For each included study, we categorised the method used to conceal the allocation sequence as:

1. low risk (e.g. telephone or central randomisation; consecutively numbered sealed opaque envelopes);

2. high risk (open random allocation; unsealed or non-opaque envelopes, alternation; date of birth); or

3. unclear risk

3. Blinding of participants and personnel (checking for possible performance bias). Was knowledge of the allocated intervention
adequately prevented during the study?

For each included study, we categorised the methods used to blind study participants and personnel from knowledge of which intervention
a participant received. Blinding was assessed separately for diNerent outcomes or class of outcomes. We categorised the methods as:

1. low risk, high risk or unclear risk for participants; and

2. low risk, high risk or unclear risk for personnel.

4. Blinding of outcome assessment (checking for possible detection bias). Was knowledge of the allocated intervention adequately
prevented at the time of outcome assessment?

For each included study, we categorised the methods used to blind outcome assessment. Blinding was assessed separately for diNerent
outcomes or class of outcomes. We categorised the methods as:

1. low risk for outcome assessors;

2. high risk for outcome assessors; or

3. unclear risk for outcome assessors.

5. Incomplete outcome data (checking for possible attrition bias through withdrawals, dropouts, protocol deviations). Were incomplete
outcome data adequately addressed?

For each included study and for each outcome, we described the completeness of data including attrition and exclusions from the analysis.
We noted whether attrition and exclusions were reported, the numbers included in the analysis at each stage (compared with the total
randomised participants), reasons for attrition or exclusion where reported, and whether missing data were balanced across groups or
were related to outcomes. Where suNicient information was reported or supplied by the trial authors, we re-included missing data in the
analyses. We categorised the methods as:

1. low risk (< 20% missing data);

2. high risk (≥ 20% missing data); or

3. unclear risk.

6. Selective reporting bias. Are reports of the study free of suggestion of selective outcome reporting?

For each included study, we described how we investigated the possibility of selective outcome reporting bias and what we found. For
studies in which study protocols were published in advance, we compared prespecified outcomes versus outcomes eventually reported in
the published results. If the study protocol was not published in advance, we contacted study authors to gain access to the study protocol.
We assessed the methods as:

1. low risk (where it is clear that all of the study's prespecified outcomes and all expected outcomes of interest to the review have been
reported);

2. high risk (where not all the study's prespecified outcomes have been reported; one or more reported primary outcomes were not
prespecified outcomes of interest and are reported incompletely and so cannot be used; study fails to include results of a key outcome
that would have been expected to have been reported); or
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3. unclear risk.

7. Other sources of bias. Was the study apparently free of other problems that could put it at a high risk of bias?

For each included study, we described any important concerns we had about other possible sources of bias (for example, whether there
was a potential source of bias related to the specific study design or whether the trial was stopped early due to some data-dependent
process). We assessed whether each study was free of other problems that could put it at risk of bias as:

1. low risk;

2. high risk;

3. unclear risk.

If needed, we explored the impact of the level of bias through undertaking sensitivity analyses.

W H A T ' S   N E W

 

Date Event Description

15 April 2020 Amended We amended the Acknowledgements section. It now refers to
both the protocol and review.

 

C O N T R I B U T I O N S   O F   A U T H O R S

Zohra S Lassi, Anoosh Moin, Jaameeta Kurji and Cristieli Sérgio de Oliveira reviewed the search results, included and extracted study data,
conducted the analyses as well as wrote the final draD under the supervision of Zulfiqar A Bhutta.

D E C L A R A T I O N S   O F   I N T E R E S T

ZS has no interest to declare.

AM has no interest to declare.

JK has no interest to declare.

CO has no interest to declare.

ZB has no interest to declare.

S O U R C E S   O F   S U P P O R T

Internal sources

• The Aga Khan University, Pakistan.

External sources

• Vermont Oxford Network, USA.

Cochrane Neonatal Reviews are produced with support from Vermont Oxford Network, a worldwide collaboration of health
professionals dedicated to providing evidence-based care of the highest quality for newborn infants and their families.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We made the following changes to the published protocol (Hassan 2012).

We were unable to find an established guideline for a definitive normal serum or plasma zinc level for infants under six months of age.
We found non-fasting serum zinc concentration cut-oNs for children under 10 years of age from the population studies (IZiNCG 2004).
Additionally, we have considered population-based studies where children with prematurity, small of gestational age or low birth weight
makes part of the population and, therefore, can not be excluded of the studies. We have specifically excluded eNicacy trials that have
included only theses subgroups of the population.
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As of July 2019, Cochrane Neonatal no longer searches Embase for its reviews. Randomised controlled trials (RCTs) and controlled clinical
trials (CCTs) from Embase are added to the Cochrane Central Register of Controlled Trials (CENTRAL) via a robust process (see How CENTRAL
is created). Cochrane Neonatal has validated their searches to ensure that relevant Embase records are found while searching CENTRAL.

Also starting in July 2019, Cochrane Neonatal no longer searches for RCTs and CCTs on the following platforms: ClinicalTrials.gov or
from The World Health Organization’s International Clinical Trials Registry Platform (ICTRP), as records from both platforms are added to
CENTRAL on a monthly basis (see How CENTRAL is created). Comprehensive search strategies are executed in CENTRAL to retrieve relevant
records. The ISRCTN (at www.isrctn.com/, formerly Controlled-trials.com), is searched separately.

For the 2020 update, we ran searches in the following databases: CENTRAL via CRS Web, MEDLINE via Ovid, and CINAHL via EBSCOhost.
The search strategies are available in Appendix 3. The previous search methods are available in Appendix 2 and Appendix 1.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Growth;  Body Weight;  Infant Mortality;  Infection Control  [*methods];  Randomized Controlled Trials as Topic;  Riboflavin
 [administration & dosage];  Trace Elements  [*administration & dosage];  Vitamin B Complex  [administration & dosage];  Wasting
Syndrome  [prevention & control];  Zinc  [*administration & dosage]  [*deficiency]

MeSH check words

Humans; Infant; Infant, Newborn
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