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Background and objectives

Pica, the eating of non-foods, occurs
particularly in children and pregnant
women. It has been observed in
communities all over the world. Pica is
associated with iron deficiency and, in
some environments, lead poisoning. This
is the first time a study has assessed the
prevalence of pica in Australia.

Methods

The study assessed the prevalence of
pica in an Australian rural community,
using a questionnaire given to parents of
223 children aged 2-10 years attending
the five general practice surgeries in the
shire.

Results

The prevalence of non-ice pica in the
study group was 9.4%, and 3.6% of this
group ate soil.

Discussion

The presence of pica should alert the
treating clinician to consider iron
deficiency and, in the case of polluted
environments, lead exposure.

What is pica?

Pica is the Latin for magpie, a bird with
a reputation for indiscriminate eating
habits. In medicine, the term generally
refers to the persistent craving for, or
eating of, non-food items."? One of the
characteristics often emphasised is the
strength of the craving, which has been
likened to that for tobacco or alcohol.®

The Diagnostic and statistical manual
of mental disorders, fifth edition (DSM-5)
definition specifically excludes culturally
sanctioned eating of non-nutritive
substances. This is probably reasonable
when pica is being viewed as a mental
illness. The essential definition in most
pica literature, however, includes culturally
sanctioned non-food intake, especially if
they are potentially harmful to health.?4
Finally, the behaviour must persist beyond
18 months to 2 years of age to distinguish
it from infant mouthing of objects.

The most commonly described forms
of pica are geophagy (earth), amylophagy
(raw starch) and pagophagy (ice). Pica
is most common among children and
pregnant women, two groups that are at
most risk if the eaten substances contain
pollutants.’

Associations with health

There are also a number of conditions
that are frequently associated with pica,
including anaemia, renal disease and
intellectual impairment. Pica can have
various health effects; one of the more
commonly reported ones is the lead
poisoning of earth-eating children who
live in lead-polluted environments.5¢
Furthermore, geophagy is frequently

associated with iron deficiency.”"" As the
minerals in soil can reduce absorption of
micronutrients such as iron, geophagy
makes the deficiency worse.™

In polluted environments, the
relationship between iron deficiency,
geophagy and lead poisoning becomes
complex. The soil supplies the ingested
lead and at the same time, by binding
ingested iron, results in less iron being
available to compete with lead for
transport across the duodenal mucosa.
Further, as iron deficiency develops,
activity of the duodenal divalent cation
pump increases, resulting in more
efficient uptake of the ingested lead.®
At its most extreme, pica can result in
intestinal obstruction.™

Aetiology

Many explanations have been offered for
pica, some of which may only relate to
certain populations. In some populations
it is considered abnormal, and possibly
dangerous, not to eat soil in pregnancy.™
This is the cultural theory of pica. Another
frequent observation is that for some
groups, the taste and texture of soil in the
mouth has an overwhelming appeal. This
is the so-called organoleptic model.™®1
There are physiological theories based
on the frequent observation that certain
micronutrient deficiencies are associated
with pica. Iron and zinc deficiency are the
most frequently quoted associations with
pica.”-"17

An emerging theory for the explanation
of pica is that it serves useful immune
functions by the ingested microorganisms
stimulating the innate immune system,
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resulting in less response to allergens
and autoantigens. This is basically an
extension of the hygiene hypothesis. The
original hygiene hypothesis was based on
the observation that hay fever was less
common in children with more siblings;
in particular, the greater the number
of older siblings, the stronger was this
effect. This led Strachan to conclude
that the frequent infections passed
between children in large households
protected against the development of
allergic conditions such as hay fever and
eczema.'™®

Epidemiological studies following
Strachan's work have shown that prenatal
and early childhood exposure to farm
life reduces allergic illness.™2° The farm
environment offers many exposures to
a wide range of microorganisms and
their broken down components, and so,
this effect of farm life has been seen as
another manifestation of the hygiene
hypothesis. From various epidemiological
and laboratory lines of evidence, there
is an emerging understanding of the
advantages of the innate immune system
being stimulated by pathogens and
their component parts, and how they
protect against allergic and autoimmune
conditions. Such stimulation may
be provided by ingesting a variety
of microorganisms and their broken
down components via pica, especially
geophagia. Callahan has suggested that
geophagia may be a means by which the
gut diversifies its microorganism flora.?!
There is currently increasing interest in
the importance of a healthy gut flora.

Prevalence

Geophagy in African populations has
been the focus of a large number of

pica studies. These studies have shown
prevalence rates of 28—-100% in pregnant
women and up to 77% in African
children."?? Geophagy at lesser rates has
also been reported from numerous other
human populations. Indeed, geophagy
has been noted to be common among
many animal species other than humans,
including many of our primate relatives.®

The prevalence in Australia is unknown.
In 1979 Eastwell observed that clay
eating had become common in some
coastal towns in northern Australia and
noted there were 19 habitual clay eaters
in a town of 400-600 people.? There
are no other published estimates of the
prevalence of pica in Australia. There are
also no Australian studies of the amounts
ingested by those who practice pica.

In 1975, a study of a random sample of
paediatric admissions in Christchurch,
New Zealand, found pica in 24 of the 170
children aged 1-5 years inclusive (14%).2°

The primary aim of this study was to
estimate the rate of pica among children
attending general practices in an Australian
rural community. Secondary aims were to
determine the range of substances and
gain some idea of the quantities ingested.

Methods

Parents of children attending the five
general practices in Esperance, Western
Australia, during a period of seven months
were encouraged by receptionist staff to fill
out a simple questionnaire while waiting to
be attended. The doctors did not distribute
the survey so that patients would feel less
coerced into completing the survey. The
population being sampled was children
aged 2-9 years inclusive. The questionnaire
asked simple questions to assess the
amounts and types of non-food substances
ingested and how frequently they were
eaten. Pica was defined as the ingestion of
non-food substances at least once a week.

Ethics approval was obtained from the
University of Western Australia Human
Research Ethics Committee(reference
number RA/4/1/8097).
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Figure 2. Pica by gender
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Results

There were 223 useable results after

19 results were discarded because of
guestionnaires that were not properly
completed. This study sample size is
comparable to many of the international
pica prevalence studies and, on the

basis of Australian Bureau of Statistics
census data for 2011, represents 14.5%
of the local 2-10-year population. For data
analysis, results were split into four two-
year age intervals, each containing 52— 60
children. There were 109 female and 114
male participants.

The major finding was that pica
occurred in 50 of the 223 participants
(22.4%; 95% confidence intervals [CI]:
16.9%, 27.8%). The most common form
was pagophagia (the habitual eating of
ice), which occurred in 34 children. If ice
is excluded, there were 21 children, 9.4%
of those sampled (95% Cl: 5.6%, 13.2%),
exhibiting non-pagophagic pica. Geophagia
occurred in eight of the 223 participants
(3.6%; 95% Cl: 1.2, 6.0%). Figures 1 and 2

and Tables 1 and 2 show the spread of
the data for children displaying pica. There
were no significant differences between
the different age divisions or between
male and female children (Figures 1, 2).

There were some unusual cases,
including one child who ate slaters
(Armadillidium genus), three who ate
grass, four who ate cloth in various forms,
and eleven who ate paper. It was very
common for children to have more than
one pica substance.

Quantities of pica substances ingested
were estimated by parents, using simple
household measures, including a teaspoon,
half cup and a cup. Of the geophagia
cases, seven ate about half a cup once a
week. Of the paper eaters, 10 ingested half
a cup or more. The other forms of pica did
not show significant ingestion quantities.

Discussion

Pica is a behaviour that has been observed
in many cultures, especially in children and
pregnant women." The prevalence varies

Table 1. Frequency of pica

Soil Paper Paint Hair Ice Other
Never 184 167 205 194 70 154
Less than once a month 22 32 10 14 60 7
Once a month or more 6 10 4 6 57 6
Once a week or more 8 10 1 5 26 4
Daily or more 0 1 0 1 8 8
Did not respond 3 3 3 3 2 44
Total 223 223 223 223 223 223

Table 2. Pica substances

Amount Soil Paper Paint Hair Ice Other
None 188 167 196 191 84 142
About a tablespoon 17 35 16 21 78 15
About half a cup 8 8 0 0 42 2
About a cup 0 1 0 1 8 1
More than one cup 0 1 0 0 6 3
Did not respond 10 11 11 10 5 60
Total 223 223 223 223 223 223

greatly between different populations.
There being no previous studies to
document the rate of pica in Australia,
this study was undertaken to answer
guestions about the rate of pica among
Australian children.

The major findings are that pica of
some form, including pagophagy, occurred
in 22.4% of children in the study and
9.4% of the children when pagophagy
was excluded. Geophagia occurred in
only 3.6% of the children. There were no
significant differences between overall
rates of pica among different age groups
or between males and females. The overall
prevalence of pica was not dissimilar to
that found in children in Christchurch,
New Zealand, four decades ago during an
investigation into lead exposure.

Geophagia becomes a significant
risk in polluted environments and, with
a potential prevalence of geophagia of
3.6%, it would seem well worth enquiring
about it in such environments. As noted
above, pica tends to occur in people with
iron deficiency and thus its recognition
may lead to an important diagnosis and
treatment.

Weaknesses of the study

The enthusiasm with which the different
practices embraced the survey varied. It
is possible that this led to a sampling bias.
Some patients do not attend the general
practices of the town because they live
near the shire boundaries, closer to other
towns, which would bias towards town
dwellers.

Pica studies seldom define a boundary
for how frequently a person needs to eat
non-food substances, or how much they
need to eat to be considered as having
pica.? In this study, an arbitrary boundary
was chosen, namely that if non-food
substances were ingested more often
than once a week then the person was
said to have pica.

Implications for general practice

e Pica, other than pagophagy, was found
in 9.4% of children, and geophagy in
3.6% of this group of children.
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It was common for children with pica to
eat more than one non-food substance.
Pica is commonly associated with iron
deficiency. Iron studies should be done
on patients with pica.

In industrial, polluted environments,
geophagia may lead to lead poisoning.
Children practising pica in polluted
environments should have their whole
blood lead level measured as per the
National Health and Medical Research
Council recommendation.® The
presence of old house-paint counts as a
polluted environment.

e Both iron deficiency and elevated blood
lead levels have been associated with
impaired neurocognitive development.
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