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Background: Although pica has long been associated with pregnancy, the exact prevalence in this population
remains unknown. Objectives: To estimate the prevalence of pica during pregnancy and the postpartum
period, and to explain variations in prevalence estimates by examining potential moderating variables.
Search strategy: PsycARTICLES, PsycINFO, PubMed, and Google Scholar were searched from inception to February
2014 using the keywords pica, prevalence, and epidemiology. Selection criteria: Articles estimating pica preva-
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ﬁiivr';oigds" lence during pregnancy and/or the postpartum period using a self-report questionnaire or interview were in-
Epidemiology cluded. Data collection and analysis: Study characteristics, pica prevalence, and eight potential moderating

Pica variables were recorded (parity, anemia, duration of pregnancy, mean maternal age, education, sampling method

Pregnancy employed, region, and publication date). Random-effects models were employed. Main results: In total, 70 studies
Prevalence were included, producing an aggregate prevalence estimate of 27.8% (95% confidence interval 22.8-33.3). In light
Postpartum of substantial heterogeneity within the study model, the primary focus was identifying moderator variables. Pica
prevalence was higher in Africa compared with elsewhere in the world, increased as the prevalence of anemia
increased, and decreased as educational attainment increased. Conclusions: Geographical region, anemia, and ed-
ucation were found to moderate pica prevalence, partially explaining the heterogeneity in prevalence estimates
across the literature.
© 2016 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.
1. Introduction of pica have been proposed, including cultural expectations, a re-

Pica refers to the craving and purposive consumption of nonfood
substances, with descriptions dating as far back as the Greek physician
Hippocrates in the fifth century BC [1]. Pica has been defined by the Di-
agnostic and Statistical Manual of Mental Disorders (DSM-5) [2] as the
persistent eating of non-nutritive substances for a duration of at least
1-month; the eating of non-nutritive substances must be inappropriate
to the individual's developmental level and must not be part a culturally
supported or socially normative practice. Furthermore, if pica occurs
alongside another mental disorder or medical condition, it is required
to be severe enough to warrant independent clinical attention to meet
the DSM-5 definition [2].

The three types of pica most commonly reported in the literature
include the eating of earth, clay, chalk, mud, or soil (geophagia); starch
(amylophagia); or ice/freezer frost (pagophagia) [1]. However, numer-
ous substances have been reported as being consumed by individuals
with pica, including charcoal, baking soda, ashes, and pencil erasers,
to name a few [3]. A variety of possible etiological explanations
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sponse to stress, hunger, gastrointestinal distress, micronutrient defi-
ciency (iron, zinc, calcium, etc.), and finally as protection from toxins
and pathogens [1].

Horner and colleagues [4] were the first to systematically review
the practice of pica during pregnancy. Across 16 studies from the
United States, ethnicity, residence (rural or urban), and time period
(1950-1990) were identified as significant risk factors for pica. A four-
fold increase in pica prevalence was recorded in individuals who were
African American and pregnant, making ethnicity the most significant
predictor of pica during pregnancy in this study. Residents of rural
(as opposed to urban) areas were more than two times more likely to
report pica, and the prevalence of pica significantly decreased during
the time period considered in the review.

The DSM-5 does not offer a prevalence estimate for pica, comment-
ing that the prevalence in the general population is unclear [2]. The
same is true of pregnant and postpartum populations, despite the fact
that increased pica prevalence during the period surrounding childbirth
is commonly reported in the literature [5]. Current prevalence estimates
of pica during pregnancy vary considerably, especially for geophagia,
which has been reported to range from 0.007% in Denmark [6] to
92.5% in Nigeria [7]. This variability has been attributed to multiple fac-
tors including differences in diagnostic criteria and measurement,
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underreporting of pica, regional differences, cultural practices, and
differences in the populations sampled (e.g. ethnicity, socioeco-
nomic status) [3,8-10].

The aim of the present meta-analysis was to estimate the prevalence
of pica in pregnant and postpartum populations, and to characterize the
apparent variation in reported prevalence estimates by identifying po-
tential moderating variables. A secondary goal was to highlight some
of the difficulties inherent in the measurement of prevalence estimates
for pica, including reconsidering the present diagnostic criteria.

2. Method
2.1. Literature search

A search of the online resources PsycARTICLES, PsycINFO, PubMed,
and Google Scholar was performed using the Boolean search phrase:
(“pica”) AND (“prevalence” OR “epidemiology”). The search was con-
ducted from database inception until February 2014 without date or
language restrictions, and was supplemented by articles referenced in
the obtained sources.

Articles that estimated the prevalence of pica during pregnancy and/
or the postpartum period (up to 12 months after delivery) in women of
reproductive age using a self-report questionnaire or interview were
included. Pica was defined as the purposeful consumption of non-food
or non-nutritive substances. Studies that defined pica solely as cravings
for non-food items were excluded. All instances of pica, including earth
(geophagia), starch (amylophagia), ice (pagophagia), and a vast num-
ber of additional substances (e.g. baking soda) were coded. Further-
more, studies that solely measured the prevalence of pica in special
populations (e.g. sickle cell disease, dialysis patients) were excluded be-
cause the intent in the present meta-analysis was to estimate pica prev-
alence in healthy women because they are more representative of the
general population.

2.2. Data extraction

The following data were extracted from each article by the first
author (E.J.F): author name, year of publication, sample size, group
(pregnant, pregnant/postpartum, postpartum), point prevalence of
pica, specific substances ingested, percentage of participants who
were primiparous, percentage of participants who were anemic, mean
duration of pregnancy among participants, mean maternal age, country,
sampling method (random vs convenience), education of participants,
and the assessment measure employed (interview, questionnaire).

2.3. Moderator analyses

Owing to many of the articles not reporting the necessary informa-
tion to code potential moderators, each analysis was conducted using
only the sub-sample of effects for which the moderator under investiga-
tion was available. The following eight variables were examined as
potential moderators: percentage of participants who were primipa-
rous, percentage of participants who were anemic, mean duration of
pregnancy, mean maternal age, education, sample (random vs conve-
nience), geographic region, and year of publication.

Education history was not reported by many of the studies and
the nature of the information provided varied between studies; conse-
quently, for each of the included studies, it was only possible to calculate
the percentage of study participants that had completed Grade 12 or
higher. Geographical region was coded as follows: North America,
South America, Europe, Africa, Middle East, and Asia. Several of the re-
gional designations included only a few studies (e.g. Europe and South
America); to increase the power of the analysis regions were recoded
in two different ways. First, as North/South America, Eurasia, and
Africa; second, using the binary predictors Africa and all other regions

combined. Finally, anemia was defined as the percentage of participants
exhibiting hemoglobin concentrations lower than 11 g/dL [11].

24. Data analysis

Prevalence estimates were calculated as the percentage of pica re-
ported within each individual study. Pica prevalence could refer to
geophagia, amylophagia, pagophagia, other substances (e.g. baking
powder, toothpaste, ashes, etc.), or any combination of the above, de-
pending on what was reported by each individual study. Consequently,
pica prevalence is used to refer to any type of pica unless specified oth-
erwise (e.g. geophagia). Although geophagia was examined separately,
its relation to any moderating variables did not differ from overall pica
prevalence; therefore, only the latter was reported. Amylophagia or
pagophagia were not examined separately owing to the small number
of studies providing specific results for these, resulting in even smaller
sub-samples of data for moderator analyses. Although separating preg-
nant and postpartum samples for each analysis was considered initially,
these samples failed to differ significantly from one another (see
Supplementary Material S1 for further information). Consequently,
these groups were collapsed to maximize statistical power.

The framework for effect size calculation in the current meta-
analysis followed the procedure used by Russell, Fawcett, and
Mazmanian [12]. Logit-transformed proportions [13] were used to cal-
culate effect sizes for the prevalence estimates, using the escalc function
in the metafor package [14] of R version 3.1.1 (R Foundation for Statis-
tical Computing, Vienna, Austria) [15]. Following this, random-effects
models were fitted to the logit-transformed proportions. These values
were then back-transformed into percentages for the purpose of
reporting and to aid in interpretation. Each moderator analysis began
with a random-effects model of the data subset that was available for
that moderating variable; this was followed by a mixed-effects model
incorporating the moderator as a predictor. Moderator analyses were
performed on sub-samples of the data because many studies omitted
the information necessary to code for specific moderators.

Given that Horner and colleagues [4] found ethnicity to be the most
significant predictor of reported pica in the United States, the present
meta-analysis included a supplemental analysis examining the risk of
pica in African American and non-African American individuals in a sub-
sample of studies that provided a breakdown including relevant ethnic-
ity data. This information was used to calculate the log-transformed
relative risk of pica in individuals who were African American versus
those who were non-African American individuals, which was then an-
alyzed using a separate random-effects model.

Outliers were characterized by a studentized deleted residual of
greater than two [16] and were considered influential according to
several regression deletion diagnostics (e.g. Cook’s distance) [17]. The
2 index was used to calculate the level of heterogeneity between the
studies analyzed, with 25%, 50%, and 75% representing low, medium,
and high heterogeneity, respectively [18]. P < 0.05 was considered sta-
tistically significant for all analyses. Wherever appropriate, PRISMA
guidelines for systematic reviews were adhered to [19].

3. Results
3.1. Description of studies

Of the 1389 studies initially identified, 71 studies were ultimately
coded (Fig. 1). Countries were categorized by geographic region, includ-
ing North America (33.8%), South America (5.6%), Africa (33.8%), Middle
East (18.3%), Asia (4.2%), and Europe (4.2%). Mikkelsen et al. [6] was
identified as an outlier, with a prevalence of 0.02%, and was removed
from the subsequent analyses, resulting in 70 studies being included.
Detailed study characteristics and a full reference list are provided in
Supplementary Material S2.
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Abstract screening (n=1385)
Excluded (n=1236) ‘
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eligibility (n=149)
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* Infants older than 12 mo (n=1)

* Prevalence rate not reported
(n=2)

* Case study (n=2)

¢ Insufficient information for
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as other studies (n=5)
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Studies identified through sickle cell disease) (n=35)
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n=

* Qualitative or observational study
(n=3)

* Pica definition did not include
ingestion of non-food substances
(n=1)

* Pica prevalence in the general
population (n=6)

Initially included (n=71)

Excluded as an outlier (n=1)

|

Included (n=70)

Fig. 1. Flowchart of study selection.

3.2. Pica prevalence

The final analysis included 70 studies, with 71 independent effect
sizes. Although an aggregate prevalence estimate was calculated using
a random-effects model, inspection of this model (Fig. 2) revealed
substantial between-study heterogeneity (P < 0.001, I> = 98.81%).
Therefore, although the back-transformed aggregate prevalence rate
was found to be 27.8% (95% confidence interval [CI] 22.8-33.3), the
strict application of this point estimate is questionable. Owing to the
observed heterogeneity, a 95% prediction interval was also calculated
to gauge the range of credible “true” prevalence estimates predicted
for a given study within the present model. This interval ranged from
4.2% to 77.3%, meaning that the “true” pica prevalence estimated by
any given study was highly variable, implicating the presence of one
or more moderating factors. Consequently, the subsequent meta-
analyses were focused on isolating the source(s) of the observed hetero-
geneity in the form of potential moderators.

3.3. Moderator analyses

Of the eight potential moderating factors examined, only geographic
region, anemia, and education were found to be significantly associated
with pica prevalence; consequently, these models form the focus of the
following discussion (further information on the non-significant mod-
erators are included in Supplementary material S1).

3.4. Geographic region

When the study region was coded to compare North/South America,
Eurasia, and Africa, the highest mean pica prevalence emerged for Africa
(44.8%,95% C135.5-54.6), followed by North/South America (23.0%, 95%
C117.3-30.1), and Eurasia (17.5%, 95% CI 11.8-25.0). The mean preva-
lence estimates for both North/South America and Eurasia were signifi-
cantly lower in comparison with Africa (P < 0.001 for both). The binary
predictor (comparing Africa with all other regions combined) was also
significant (P < 0.001), with higher mean pica prevalence demonstrated

in Africa (44.8%, 95% Cl 35.4-54.6) compared with the rest of the world
(20.8%, 95% CI 16.5-25.8). Although this model accounted for 23.4% of
the variability within the prevalence estimates, significant heterogene-
ity remained between studies (P < 0.001, I = 98.40%).

3.5. Anemia

The prevalence of anemia was reported by 31 studies. When includ-
ed in a meta-regression model, the percentage of participants in each
sample with anemia was found to positively predict the prevalence of
pica (unstandardized regression coefficient [B] = 0.015, 95% CI
0.003-0.027), accounting for 14.8% of the total heterogeneity between
the analyzed studies (P < 0.001, I = 97.86%). This relationship (Fig. 3)
remained present after accounting for regional differences in prevalence
(B = 0.0139, 95% CI 0.002-0.026).

Two supplementary analyses were conducted to further investigate
the relationship between pica and anemia. Log-transformed relative
risk ratios were calculated for each study that included the risk of
pica in individuals with and without anemia. Nineteen studies provided
sufficient information to calculate the necessary risk ratios. Women
with anemia were over one and a half times more likely to report
pica compared with women without anemia (log-risk ratio 0.47, 95%
CI 0.38-0.56; back-transformed risk ratio 1.60, 95% CI 1.46-1.75);
further, there was minimal evidence of heterogeneity within this
model (P = 0.71, I < 0.01%) (Supplementary material S3). A trim and
fill procedure suggested two studies were missing to the left of the ag-
gregate effect, although the corrected aggregate risk ratio remained
largely unchanged and was estimated to be 1.58 (95% CI 1.45-1.73).

Following this, a meta-analysis of mean hemoglobin levels in study
participants with and without pica was performed. The information for
this analysis was present in 11 studies. This model demonstrated substan-
tial heterogeneity, largely attributable to a single study [20] that was iden-
tified as an outlier. Consequently, the analysis was repeated excluding this
outlier, demonstrating that hemoglobin levels were on average 0.55 g/dL
lower (95% CI 0.43-0.66) in participants with pica. Although moderate
heterogeneity was still present between the studies analyzed (P =
0.005, > = 57.69%), when considered individually, each of the included
studies supported the conclusion that individuals with pica have lower
hemoglobin levels-demonstrated by positive difference scores. These
data are depicted in Supplementary material S3. A trim and fill procedure
was applied to correct for publication bias, which suggested four missing
studies to the left of the mean. The corrected unstandardized mean differ-
ence was 0.48 g/dL (95% CI 0.33-0.63).

3.6. Education

The information necessary to code for education status was included
in 29 studies. When education was included in an initial meta-
regression model, a non-significant (P = 0.145) negative trend was ob-
served, suggesting that a study population having a higher percentage
of educated individuals was associated with a lower estimate of pica
prevalence (B = —0.012, 95% CI —0.028 to 0.004). However, it was
suspected that the relationship might be masked by regional differences
in overall prevalence; consequently, a model that accounted for both
education and geographic region concurrently was produced. This
model demonstrated that education had a significant negative associa-
tion with pica prevalence (B = —0.017, 95% CI —0.027 to —0.006;
P =0.002) (Fig. 4). This combined model accounted for 62.9% of the var-
iability within the prevalence estimates, although further between-
study heterogeneity remained (P < 0.001, > = 98.01%).

3.7. Ethnicity
A breakdown of participants’ ethnicity was included by nine studies

that were conducted in the USA. An analysis of the log-risk ratios com-
paring the risk of experiencing pica between study participants who
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Prevalence [95% CIl]

Africa :

Adam et al. 2005 : HEH 145[12.1,17.2
Mohamed et al. 2011 : —a— 15.6[11.6,20.6
Bushra et al. 2010 : —a—] 215(16.4,27.7
Walker et al. 1985 ! HH 23.9[22.0,25.9
Shinondo & Mwikuma 2009 : 0 31.8[22.8,424
MCormack & Drolet 2012 : —a— 33.3[26.6,40.7
Abdelgadir et al. 2012 : —a— 33.6[28.4,39.2
Sule & Madugu 2001 : —a 33.9[23.3,46.5
Omoro 1996 : —a— 40.0[32.7,47.8
Young et al. 2010 : HH 40.1[38.1,42.1
Ahmed et al. 2012 : —a— 40.4[35.7 ,45.3
Obse et al. 2013 : —a— 41.7[36.8, 46.8
Thomson 1997 : —a— 44.4[37.1,51.9
Mbati-Mwaka 1993 : —a— 45.0[40.3, 49.8
Luoba et al. 2004 : -] 45.7[42.3, 49.1
Mensah et al. 2010 : —a— 47.0[42.2,51.9
Tayie & Lartey 1999 : —a— 48.0[43.7,52.4
Wakou 2003 : e 52.5[39.9,64.8
Geissler et al. 1998 : —a— 56.0[50.1,61.8
Nyaruhucha 2009 : —a— 63.7[56.9, 70.0
Tandu-Umba & Paluku 1988 : = 71.3[68.1,74.3
Geissler et al. 1999 : e 73.0[59.4,83.3
Ngozi 2008 : - 74.0[71.3,76.5
Izugbara 2003 . s 92.5[86.2, 96.1
Regional Estimate : - 44.8[35.4,54.6]
The Americas :

Posner et al. 1957 N 1.7[ 0.9, 31
Bakhireva et al. 2013 — 36[ 15, 83
Levine & Meriwether 1998 B 44[ 29, 6.7
Thomas 1978 B | 6.1 2.6,13.6
Edwards et al. 1994 : H 8.1[ 6.1,10.7
Schwab & Axelson 1984 : [ ——— 11.7[ 57,225
Landman & Hall 1983 : —a—] 14.0[ 89,21.2
Smulian et al. 1995 : —a—] 14.4[ 93,217
Saunders et al. 2009 : = 14.4[10.3,19.9
Bronstein & Dollar 1974 : o 15.9[12.7,19.8
Mansfield 1977 : —e 16.9[ 9.0,29.4
Payton et al. 1960 : = 17.0[14.1,20.3
Sharp-Ross 1987 : —a— 20.0[13.8,28.1
Lopez et al. 2007 : —=— 21.9[17.7,26.7
Lopez et al. 2012 : - 28.2[20.7,25.9
Keith et al. 1975 : - 244[21.2,279
McGanity et al. 1969 : = 28.0[24.4,319
Gladfelter et al. 1960 : . 29.0[21.0,38.6
Simpson et al. 2000 : 0 31.0[24.1,38.8
Keith et al. 1968 : - 34.6[31.7,37.6
Corbett et al. 2003 : —a— 38.0[30.0,46.7
Poy et al. 2012 : —a— 38.5[29.9,47.9
Dunston 1961 : —a— 42.9[37.2,48.8
Wilks 1974 : —a— 43.0[33.7,52.8
Simpson et al. 2000 : e 44.0[33.2,55.3
Vermeer & Frate 1979 . e 47.2[39.1,55.4
ORourke et al. 1967 : —a— 55.0[48.1,61.8
Cooksey 1995 : —— 64.6[59.0,69.8
Rainville 1998 : —u— 76.5[71.2,81.1
Regional Estimate : A 23.0[17.3,30.0]
Eurasia :

Abu-Hasira 2007 e 29[ 13, 6.3
Garg & Sharma 2012 e 50[ 2.6, 9.3
Al-Kanhal & Bani 1995 : = 8.8[ 6.2,12.4
Karaoglu et al. 2010 : HaH 11.2[ 9.2,185
Rasheed et al. 2008 : —a— 11.3[ 6.0,20.3
Almurshed et al. 2007 : —a—] 13.2[ 8.1,20.7
Mortazavi & Mohammadi 2010 = | 15.5[12.7,18.7
Khanum & Umapathy 1976 | 18.0[ 14.9,21.6
Khademi et al. 2004 = 18.9[15.4,23.1
Knox et al. 1995 —a— 20.0[13.3,29.0
Karimi et al. 2002 —a— 221[175,275
Rezavand & Rawshani 2006 —a— 22.3[17.9,27.4
Kalsoom et al. 2013 ool 22.8[19.5,26.5
Ardhapurkar & Nalawade 2010 —a—] 23.3[17.2,30.7
Khajavi Shojaei 2000 —=— 25.1[20.6,30.2
Ayub et al. 2009 —a— 32.5[26.4,39.3
Jameson 1971 | — — 33.0[23.8,43.7
Baig—Ansari et al. 2008 = = 47.2[44.6,49.9
Regional Estimate ‘ 17.5[11.8,25.0]
Overall Estimate 2P 27.8[22.8,33.3]
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Observed Outcome

Fig. 2. Forest plot of back-transformed aggregate prevalence rates for each region. Marker size represents weight within the model. Abbreviation: CI, confidence interval.
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Fig. 3. Scatterplot of association between anemia and the prevalence of pica.

were African American or non-African American produced a log risk
ratio of 0.80 (95% CI 0.35-1.25) (Fig. 5) and the aggregate back-
transformed risk ratio was 2.22 (95% CI 1.42-3.48), demonstrating
that participants who were African American were 2.22 times more
likely to experience pica compared with individuals who were not
African American. Although there was moderate between-study hetero-
geneity within this analysis (P = 0.002, I = 55.97%), each of the studies
included in the analysis demonstrated an increased risk of experiencing
pica among participants who were African American-as demonstrated
by positive log-risk ratios. A trim and fill procedure was applied to test
and correct for publication bias [21], which suggested two studies
were missing to the left of the aggregate effect. Nonetheless, the
corrected aggregate risk ratio was still 1.98 (95% CI 1.27-3.10).

An apparent positive trend between log-risk ratio and the year of
study publication was demonstrated (Fig. 5); the largest log-risk ratios
were recorded for older studies, whereas more recent studies tended to
have relatively smaller log-risk ratios. When incorporated into an
exploratory model, the year of study publication was found to be sig-
nificantly associated with the magnitude of the association between eth-
nicity and pica prevalence (P = 0.009), accounting for 79.9% of the study
heterogeneity (P = 0.19, > = 16.41%). Consequently, in this analysis,
participants who were African American were at higher risk of experienc-
ing pica in earlier decades in comparison with more recent studies.

4. Discussion
According to the results of the present study, the aggregate pica

prevalence in pregnant and postpartum populations was estimated to
be 27.8%; however, owing to substantial heterogeneity across the
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studies analyzed, it is suggested that this represents a poor indicator
of the prevalence of reported pica in the general population of pregnant
and postpartum individuals. The corresponding prediction interval
demonstrated a wide range of probable “true” prevalence estimates
that varied according to the specific features of the study population
in question. Consequently, the analyses were focused on isolating the
sources(s) of the observed heterogeneity to help improve understand-
ing of the factors associated with the development of pica.

Pica was found to be more prevalent in Africa compared with else-
where in the world. Higher educational attainment was associated
with lower pica prevalence. The rate of anemia in a study population
was also positively associated with the prevalence of pica. The supple-
mentary analyses supported this finding, revealing that women with
anemia were 1.6 times more likely to have pica compared with
women without anemia; additionally, participants with pica demon-
strated significantly lower hemoglobin levels (0.55 g/dL lower) com-
pared with women who were not experiencing pica. Finally,
participants of African American ethnicity were 2.2 times more likely
to have pica compared with other ethnic groups-although the size of
this difference appears to have decreased over time.

Pica prevalence has long been thought to be highest in individuals of
lower socioeconomic status [5]. The present meta-analysis found that
pica prevalence within a sample decreased as educational attainment
increased. It has been reported that education and socioeconomic status
are also associated with anemia, with increased anemia prevalence in
low-income countries and among individuals with limited education
[22]. Additionally, individuals who were socioeconomically disadvan-
taged were found to be more likely to be exposed to conditions that in-
creased their risk of anemia (e.g. inadequate nutrition, lack of prenatal
care, etc.) [22]. Therefore, it is possible that anemia is driving the associ-
ation between pica prevalence and education; unfortunately, too few
studies report information pertaining to both anemia and education to
facilitate an analysis of this in the present study. Another possibility is
that these findings reflect reporting bias, where, as education increases,
individuals are more likely to view pica as “bad” or “abnormal” and, con-
sequently, are less inclined to disclose if they practice pica. Therefore,
the prevalence of pica could be much higher than reported in high-
income countries owing to increased stigma surrounding the practice
[23]. Increased awareness, validated assessment tools, and normaliza-
tion of the practice could benefit individuals who are otherwise reluc-
tant to freely discuss pica behavior.

Previous literature supports the hypothesis of a strong association
between pica and anemia. Consistent with the present findings, another
recent meta-analysis [24] independently reported that pregnant indi-
viduals practicing pica were 1.92 times more likely to be anemic and
had significantly lower hemoglobin levels compared with individuals
who did not report pica. Furthermore, this analysis found that pica
was a marker for micronutrient deficiencies across several populations
(e.g. children, adults, individuals who were pregnant) [24]. However,
the direction of the relationship between pica and anemia remains
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Log Relative Risk [95% CI]

Rainville 1998 »l~ 0.18[-0.08,0.44 ]
Schwab & Axelson 1984 : 0.27[-1.11,1.65]
Smulian et al. 1995 — 0.56[-0.36, 1.49]
Corbett et al. 2003 — 0.63[-0.08, 1.34]
Mansfield 1977 : 0.84[-1.87,3.56]
Keith et al. 1968 —.— 1.20[ 0.70, 1.71]
Ferguson & Keaton 1950 ——— 1.29[ 0.30,2.29]
Levine & Meriwether 1998 2.14[-0.65,4.94]
Keith et al. 1975 4.04[ 1.27,6.81]
RE Model | — 0.80[ 0.35,1.25]
| i | | | |
-2.00 0.00 2.00 4.00 6.00 8.00

Log Relative Risk

Fig. 5. Forest plot of the log-risk ratio of reporting pica in women who were African American compared with women who were not. Marker size represents weight within the model.

Abbreviation: Cl, confidence interval; RE, random effects.

unclear. Case reports have found a cessation in pica following iron ad-
ministration [25,26]; however, iron treatment did not successfully re-
duce pica in two randomized, double-blind studies that enrolled
children [27,28]. There are several additional problems with the theory
of iron deficiency being a cause of pica. Humans practicing pica have not
been shown to experience iron-specific cravings, pica substances often
provide little to no bioavailable iron, and many individuals with anemia
do not engage in pica [1,25,29]. Recent studies examining the frequency
of picain iron-deficient individuals found pica prevalence rates between
34% and 55% [30-32]. Conversely, some pica substances (e.g. earth, raw
starches, ash) can cause anemia by interfering with micronutrient
absorption (e.g. iron) [1,29]. Finally, many individuals without iron
deficiency or anemia engage in pica.

The present findings are also consistent with previous literature in
suggesting an association between pica and ethnicity. Whereas the
first systematic review of pica found that individuals who were African
American were four times more likely to exhibit pica [4], an increase
of 2.22 times was demonstrated in the present meta-analysis. This dis-
crepancy may be partly explained by the fact that the review conducted
by Horner and colleagues [4] was performed over 20 years earlier than
the present analysis; in the present study, the risk of pica among individ-
uals of African-American ethnicity was observed to have diminished
over time. Extrapolating beyond the data presently available to
2015, the present model would predict a risk ratio of 1.00 (95% CI
0.56-1.78), indicating parity in the risk of pica between African
Americans and other ethnicities.

Cultural values and traditions can strongly influence the practice and
acceptance of pica. By way of example, geophagia has strong associations
with fertility and reproduction in the Kilifi District of Kenya [33] and
among Ngwa women in southeastern Nigeria [7]. Additionally, within
the Ngwa, geophagia is believed to reduce vomiting, and the risk of
contracting infections and disease [7]. The DSM-5 recognizes the dangers
of over-pathologizing a practice that is viewed as beneficial and symbolic
in many areas of the world, stating that, for a behavior to inform a diag-
nosis, the behavior must not be part of a culturally supported or socially
normative practice. However, neither the point at which a practice
should be considered culturally supported, nor how this determination
is to be made, is clear. Future versions of the DSM should more clearly
explicate the construct of a culturally sanctioned practice because overall
pica prevalence would likely decrease considerably if it was only diag-
nosed in regions or cultures where the practice violates cultural norms.

4.1. Limitations and future directions
Although the moderating variables examined in the present study

accounted for a large amount of heterogeneity between studies, consid-
erable unexplained variability remained. This was compounded by the

fact that demographic information was often absent or reported incon-
sistently across studies. Similarly, the prevalence of pica would likely
have been lower if the same diagnostic criteria were employed across
all studies. Meeting strict DSM diagnostic criteria for pica was not a re-
quirement for inclusion in the present meta-analysis owing to the myr-
iad of definitions of pica used in the literature, the tendency to ignore
duration criteria, and the lack of validated and standardized diagnostic
assessment measures for pica. Pica is also often underreported by indi-
viduals owing to embarrassment or failing to consider a pica substance
as non-food [1,5]. The development of a universal list of pica substances
could potentially help to normalize pica and reduce stigma. Further-
more, additional studies are needed that examine the prevalence of
pica in the general female population to assess whether pregnancy
and the postpartum period are periods of heightened risk for the devel-
opment of pica.

4.2. Conclusion

Across the studies included in the present meta-analysis, almost one
third of participants who were pregnant or in the postpartum period
reported practicing pica. However, considering the heterogeneity
between studies, the estimated pica prevalence of 27.8% is unlikely to
be representative of the general population who are pregnant or in
the postpartum period. Living in Africa, low educational attainment,
being African American, and having anemia were all associated with
increased pica prevalence. The present study also suggests that the
diagnostic criteria for pica need refinement, including practical guid-
ance for interpreting whether, in a given environment, pica is a cultur-
ally sanctioned practice or not. The significant heterogeneity within
the data suggests that there may be multiple pathways in the develop-
ment of pica.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.ijg0.2015.10.012.
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