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ABSTRACT 

Pica is defined as habitual ingestion of non­food substances like earth, clay, sand, paints chips, chalk, hair etc., beyond the normal 
stage and occasional indiscriminate and experimental mouthing and swallowing. Pica has always been a very fascinating topic for 
paediatricians however it is considered a serious eating disorder that can sometimes result in serious health problems and medical 
sequelae. There are various theories for the development of Pica like Nutritional deficiency theory, psychosocial ailments theory. 
Nutritional deficiencies especially low levels of iron and zinc have been demonstrated in children with pica in several studies. It has 
been observed that we can significantly reduce the chances of developing pica in children by supplementing them with Iron and 
zinc. In this double – blind randomized controlled study we have evaluated the therapeutic beneficial effects of iron and zinc in 
children with pica. Children of either sex, between the ages of 2 to 12 years who were having history of pica for at least one year 
duration were included. Children were randomly divided into 2 groups. Group ‘A’ received iron and zinc where as group ‘B’ received 
placebo for total duration of three months. Therapeutic response assessed clinically and by different bio chemical parameters like 
Haemoglobin, serum Iron and Zinc levels at 6weeks and after completion of the study i.e. 3 months. Statistical software SPSS 
(version 11.5) and Paired t­test were used for statistical analysis. At 6 weeks group “A” showed 22% complete clinical cure as 
compared to Placebo group “B” where 84% had no improvement at all. By the end of therapy 80% children of Iron and zinc group 
were completely clinically cured whereas no case of complete cure observed with placebo group. Although all the biochemical 
parameters were less as compared to the normal values in general population at 6 weeks but the difference was not statistically 
significant. However, after completion of therapy there was some improvement in the parameter but that also was not statistically 
significant. The study shows rapid improvement in pica, after children were prescribed supplementary iron and zinc in addition to 
dietary iron and zinc supplementation.  
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INTRODUCTION 

ica is defined as persistent habitual ingestion of 
non-food or non-nutritive substances beyond the 
normal stage and occasional, indiscriminate and 

experimental mouthing and swallowing which lasts more 
than a month.1 Pica comes from Latin word “magpie”, a 
bird known for its large and indiscriminate appetite.2 Pica 
is characterized by persistent and compulsive cravings 
(lasting one month or longer) to eat non food items as 
earth, clay, sand, paints chips, chalk, hair, dirt, paper, 
ceramics, charcoal, ash, baby powder, toothpaste and 
large quantity of ice.3-6 Although consumption of some 
items in small amount may be harmless but most of them 
lead to variety of health issues. Pica is considered serious 
eating disorder that can sometimes result in serious 
health problems and medical sequelae as soil born 
infection and infestation, diarrhoea, constipation, 
mechanical bowel problems like intestinal obstruction, 
perforation, ulceration, iron deficiency and not the least 
lead toxicity.2,7-9 Micronutrient deficiency (nutritional) 
hypothesis points that people eat non food substances 
because they are deficient in iron, zinc or some other 

micronutrients and this pica is an attempt to increase 
micronutrient intake.3 Few studies suggested that craving 
for gravel and brick fragments was corrected by 
parenteral iron supplementation and diet modification.10 
Nutritional deficiencies specially low levels of iron and 
zinc have been demonstrated in children with pica in 
several studies.11-14 There are reports of low levels of iron 
and zinc in hair and blood in pica children15 and also 
decreased iron and zinc absorption in children who 
consequently developed pica as clay, starch etc. can bind 
iron in gastrointestinal tract and exacerbate 
deficiency.2,11,16 

Deficiency of iron is the most frequent micronutrient 
deficiency especially affecting young children. The 
estimated prevalence rate is around 74%.17,18 Iron 
supplementation reduced the risk of Fe deficiency by 
79%19

.As we are part of a developing country where 
otherwise also nutritional deficiencies are quite common 
so chances of developing pica is much more in this 
scenario and as it is a treatable condition we tried to work 
out on the things. In this double-blinded randomized 
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controlled study we have evaluated the therapeutic 
beneficial effects of iron and zinc in children with pica. 

MATERIALS AND METHODS 

A total of 100 children with pica from the outpatient 
department of paediatrics, who gave written informed 
consent, were studied. Children of either sex, between 
the ages of 2 to 12 years who were having history of pica 
for at least one year duration were included. Mentally 
challenged children, pica of duration less than a year, 
children < 2 years and >12 years were excluded from the 
study, as in children aged 18mths to 2 yrs , the ingestion 
and mouthing of non-nutritive substances is common and 
not considered pathological. Children were randomly 
divided into 2 groups. Group ‘A’ received iron and zinc 
where as group ‘B’ received placebo for total duration of 
three months. Iron was given as ferrous ascorbate syrup 
in the dose of 3 mg/kg/d and Zinc was used as zinc 
acetate syrup in the dose of 10 mg/day. Placebo was 
dispensed in the similar looking bottles. A close follow up 

was done to ensure compliance with iron and zinc 
therapy and to assess their side-effects, if any. 

Different bio chemical parameters were taken at the start 
of study like Haemoglobin, serum Iron and Zinc levels. 
Children were advised to revisit OPD every two weeks 
and assessed for therapeutic response at 6 weeks and 
after completion of the study i.e. 3 months. The study 
was conducted in accordance with ethical standards of 
the institutional committee. Statistical software SPSS 
(version 11.5) and Paired t­test was applied for statistical 
analysis of the observations. 

RESULTS 

Table 1: Mean duration of pica and Mean Hb 

Children with Pica Group ‘A’ Group ‘B’ 

Mean duration of pica 2.2±1.02 yrs 1.96±0.96 yrs 

Mean Hb 8.39±1.39 g/dl 8.02±1.01 g/dl 

 

  

After 6 weeks After 3 months 

Figure 1: Response to treatment in group “A” 

  
After 6 weeks After 3 months 

Figure 2: Response to treatment in group “B” 

RESULTS AND DISCUSSION 

Demographic profile was comparable in both the groups. 
There was no significant difference between the age and 
sex of both the groups. Mean duration of pica was 2.2 ± 
1.02 yrs. and 1.96 ± 0.96 yrs. in group ‘A’ and ‘B’ 
respectively. Mean Hb in group ‘A’ was 8.39 ± 1.39 g/dl 
and in group ‘B’ was 8.02 ± 1.102 g/dl (Table 1). So mean 
duration of Pica and mean Haemoglobin concentration 
was also comparable and there was no statistically 
significant difference was observed in them. Mean plasma 
levels of zinc and iron were lower as compared to normal 

levels in general population but again the difference was 
not statistically significant and they were comparable in 
both the groups. Mean plasma Iron and zinc levels were 
48.3±6.6, 98.7±8.5 in Group ‘A’ and it was 49.1±2.2, 
98.9±9.2 in group ‘B” respectively. 

At 6 weeks response to treatment was assessed. It 
showed that clinically in group with Iron and Zinc 4% 
patient had no change, 24% patient had some change, 
50% had moderate change and 22% completely cured in 
comparison to placebo where 84% had no change, 16% 
had mild change and no children had come up with 
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moderate change and complete cure (Figure 1,2,3). Mean 
Hb was 8.6±1.2. Fe and zinc levels were 48.4±3.2 and 
98.5±4.4 in group ‘A’ whereas it was 49.3±8.4 and 
98.9±6.2 in group ‘B’. 

At the end of therapy i.e. at 3 months in group ‘A’ 
clinically 4% children showed some change, 16% 
moderate change, 80% completely cured in comparison 

to group ‘B’ where 76% showed no change and 24% 
showed only mild change , no completely cured case was 
observed (Figure 1,2,3). Mean Hb was 8.64± 13.7Mean 
plasma Iron level were 49.8±2.3 and 49.6±8.2 in group ‘A’ 
and group ‘B’ respectively whereas mean plasma zinc 
levels were 99.6±9.3 and 99.8±6.6 . 

 

  
After 6 weeks After 3 months 

Figure 3: Clinical response of treatment in both the groups 

Management of this eating disorder i.e. Pica is one of the 
greatest challenges faced by our countries paediatricians, 
owing to the higher prevalence rate, complexity of its 
etiopathogenesis and associated nutritional deficiencies. 
As this question is often raised whether low level of iron 
and zinc are the cause of pica or they are the effect of 
pica, several studies support the hypothesis that low level 
of iron and zinc are the cause of pica and not it’s effect 11, 

20-24.It is documented that zinc supplementation may lead 
to decrease in haemoglobin concentration but there are 
studies which state that usual doses of zinc does not 
produce any decrease in haemoglobin concentration.25 
However few studies suggests that pica may be a cause of 
iron deficiency in which the non nutritive substances (e.g. 
clay etc.) interferes with the dietary intake and 
absorption of iron26-28 whereas With increasing emphasis 
on Iron and Zinc deficiencies in recent times in 
development and progression of this particular disorder, 
it’s worthwhile to take a note of the beneficial role of Iron 
and Zinc in Pica. There is theoretical risk of anaemia in 
zinc supplemented children due to inhibited iron 
transport. However, Meta analysis by Louise et al 
documented that zinc supplementation at doses typically 
used in randomised trials is quite safe and is not 
associated with decrease in haemoglobin concentration25. 
Lora et al documented that among iron deficient children 
haemoglobin concentration was improved with iron 
supplementation.18 

Although there are several hypothesis stating about the 
different etiological factors for development of pica like 
nutritional theory, physiological theory etc.2,9,27, but 
deficiency of Iron and Zinc has been found to be most 
common entity associated with pica, like Singhi et al had 
demonstrated that plasma Fe levels in pica are almost 

20% less than controls and Zinc levels were almost 45% 
less than control in children with pica.11 Few studies 
demonstrated low level of Iron in hairs of pica patients.15 
So there are several studies which documents about the 
low plasma levels of zinc and iron associated with pica11-

14,17 and here also we could find these low levels but that 
was not significant enough as in other studies. We did not 
even find any significant changes in these biochemical 
parameters even after Iron and Zinc supplementations. 
However clinical improvement which observed during our 
study was awesome.    

This study shows that though there was no significant 
difference in the biochemical parameters as far as 
improvement is concern after children were prescribed 
supplementary iron and zinc in addition to dietary iron 
and zinc, but administration of iron and zinc was found 
significantly useful clinically in comparison to placebo in 
children with pica, as the P value found is quite significant 
(P value< .0001). 
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