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Synopsis...................................

Pica is an eating disorder that is manifested by a

craving for oral ingestion of a given substance that
is unusual in kind and or quantity. It is a long-
standing practice that has far reaching implications
for prevention and treatment-implications for

public health as well as clinical personnel who work
in settings where they have the potential for influ-
encing health knowledge, attitudes, and behaviors
of their patients. Pica practices also challenge
researchers and social scientists whose work encom-
pass development and refinement of models related
to nutritional deficiencies.

The body of literature on pica is so fragmented
that it is difficult to find a precise summary of the
knowns and unknowns about the condition. There
is little consistency in defining pica, classifying
substances ingested, identifying key characteristics
of practicers, recommending treatment, or in pro-
jecting outcomes. This review presents a framework
for understanding pica as a general practice, sum-
marizes divergent reported hypotheses and conclu-
sions, and illustrates that there is a need for more
comprehensive studies of prevalence and incidence
and use of deductive as well as inductive research
processes.

PICA IS AN EATING BEHAVIOR that has been
documented for centuries. It seems, during various
periods and among various groups, to have been
emulated, accepted, rejected, denied, policed, or
punished, or all of the above. Definitions have
been devised, cause and effect models have been
postulated, and therapies have been applied, but
there has usually been a narrowed "community of
solution," one limited to the primary framework of
a given academic discipline or clinical specialty.
There are many indications that pica poses health

risks associated with malnutrition, sanitation, and
personal injury-all among the usual concerns of
public health. As a public health problem, it is
most timely to examine the issues of concern,
provide documentation from the related literature,
and offer hypotheses for further study.

Developing a Framework for Pica

The definitional framework for pica is the first
issue of concern. Conflicting definitions in re-
spected sources reveal disparate basic concepts of
pica as a behavior. Medical dictionaries are gener-
ally quite restrictive in defining pica. Perhaps the
most widely used of these restrictive dictionary
definitions is Taber's (1), with similar ones pro-
vided by Random House (2) and Stedman's (3).

Blakiston's (4) allows a broader range for sub-
stances ingested but restricts the description of
subjects. Dorland's (5) presents a slightly broader
meaning for substances ingested and also allows
consideration of a more diverse group as pica
practicers. In contrast, Mosby's Medical and Nurs-
ing Dictionary (6) is restrictive in descriptions of
both substances ingested and populations of prac-
ticers.

In addition to the problems posed by inconsistent
definitions of pica, it is also notable that some
general references include no definition or descrip-
tion of pica (7,8). Sources of information for
various disciplines offer a wide range of interpreta-
tions of pica. Some of these sources do not
mention pica (9-12); others provide interpretations
that are presented as definitions (13,14). For exam-
ple, de la Burde and Reames (13) limit pica to
"eating plaster or paint." A source (15) for nutri-
tion presents pica as "the desire to ingest bizarre
items such as chalk, sand, insects, clay, slate, and
so forth." Yet, Crosby (14), a hematologist, sug-
gests the concept of pica ". . . is the compulsive
eating of something, usually a single item of food,
or ice, or dirt, something within easy reach of the
victim," a range which is confirmed in a current
hematology textbook (16).
A nutrition reference used by medical practitio-
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Substances labeled as objects of pica

Food or nonfood and
La bCl Coonon subetance frequency of reporting

Pagophagia .................................. Ice Food-related; not frequently reported
Geomelophagia .............................. Raw potatoes

Plumbophagia ................................ Lead paint chips Nonfood; most frequently reported
Geophagia ................................... Clay
Amylophagia ................................. Laundry starch

Cautopyreiophagia ............. .............. Burnt matches Nonfood; not frequently reported
Tricophagia .................................. Hair
Lithophagia .................................. Stones

Coprophagia ................................. Feces Nonfood; frequently institutional

ners (17) considers pica as the regular and excessive
ingestion of food and substances that have no
nutritional value and suggests that pica should be
treated with intensive, convincing dietary counsel-
ing. Another reference (18) that targets a clinical
audience describes pica as a folk belief and defines
it as the eating of nonnutritional, nonfood items in
a compulsive way.
The various definitions and perceptions of pica

illustrate disparity in presenting (a) scope of the
behavior, whether it encompasses certain patterns
of food items as well as nonfood items, (b)
mechanisms of action for the behavior, whether it
is voluntary and strictly a function of availability
and personal taste or whether the behavior is
involuntary, as in a compulsion or addiction, and
(c) generalizability of the behavior, whether pica is
found solely in special populations or whether it
also occurs in "normal" populations.

Collectively, it can be surmised that pica is an
eating disorder, that it involves satisfaction of a
craving by oral ingestion of substances that are
unusual in kind (nonfood items) or amount (food
items). Of those substances that have been identi-
fied as objects of pica, there is general agreement
in the literature on labeling assigned to the pica
behavior designated as -phagias.
The substances are grouped in the table accord-

ing to their relationship to food and frequency of
appearance in the literature as a form of pica.
Pagophagia (ice eating) (19,20) represents a para-
dox: it is among the most "normal" of substances
labeled, yet it is one of the least studied as a
unique behavior. Geomelophagia (raw potato eat-
ing) is a food pica of uncommon form that has
been labeled (21), although not commonly so. Lead
ingestion, long acknowledged as a primary source
of lead poisoning (22-24), is not labeled as an
eating anomaly in the literature; however, as the
pathology of plumbism is so frequently discussed,

plumbophagia (lead eating) is adopted for the
framework. Geophagia (clay eating) and amylopha-
gia (laundry starch eating) are grouped with plum-
bophagia because these three problems are given
the most attention by researchers as pica concerns
(25,26). Cautophreiophagia (eating of burnt
matches), tricophagia (hair eating), and lithophagia
(stone or plaster eating) (26) are labeled but are less
frequently mentioned in the literature as being
related to generalized pica practices. As a form of
pica, coprophagia (eating of feces) (27) has been
studied mainly among the institutionalized mentally
retarded.
The box on page 31 has a listing of food, non-

food, and food- and nonfood-related substances
that have not been labeled as a -phagia, but have
been identified as objects of pica in quantities as
great as 9 bunches of celery and 10 liters of ice
(28).
There is little reason to doubt that there are

many yet-to-be reported substances for each cate-
gory that are also objects of pica. Although many
substances have been reported in the literature,
Coleman and coauthors' report (29) of a case of
pica involving tomato seeds illustrates the continu-
ing designation of new items as forms of pica.
From another perspective, it seems likely that
excessive licorice eating, which is of concern as an
activator of hypertension (30,31), might be better
understood if also classified and analyzed as a
form of food pica. Thus, it is hoped that the
listings in the tables will provide a context for
beginning to identify commonalities and differences
of labeled and --unlabeled substances ingested by
pica practicers.

Selected Substances for Selected Groups

Although pica has been described as a worldwide
phenomenon (32) and as practiced by both sexes,
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Substances Identified as Objects of Pica That Are Not So Labeled
Nonfood

Ashes
Balloons
Chalk
Cigarette butts
Cloth
Cotton balls
Crayons
Detergent
Fuzz
Grass
Insects
Lavatory freshners
Metal

Newsprint
Paper
Plant leaves
Pencil erasers
Plastic
Powder, baby
Powder puffs
Soap
String, thread
Toilet tissue
Twigs
Wood

Food
Carrots
Celery
Croutons
Licorice
Life savers candy
Milk
Parsley

Food-nonfood
Baking soda
Chewing gum
Coca leaf
Coffee grounds
Oyster shells
Tomato seeds

all races, and all age groups (33), there are more
frequent occurrences of selected substances among
selected groups-especially young children, south-
ern or inner-city black women, pregnant women,
and retarded people. Editorials on pica appeared in
Lancet at least twice during the 1970s (34,35).
These editorials note that geophagia is a worldwide
practice found more commonly in underdeveloped
countries and among the (a) poor than the well-to-
do, (b) blacks than whites, (c) pregnant than
nonpregnant women, and (d) children than adults.
The editorial writers conclude that in the United
States, geoghagia seems to occur in from 27
percent to 75 percent of the various pregnant
populations studied, in 17 percent of the white
children studied, and in 27 percent of black chil-
dren studied.

Robischon (36) reported pica prevalence as high
as 50 percent in black children and as 34 percent in
white children. She compares these reports with her
empirical findings of 37 percent pica prevalence in
a targeted group of 90 well, black children, age 19
months to 24 months. Frequencies were reported
for children who ingested selected substances based
on mothers' reports. More than 50 percent of these
children, according to Robischon's data, were re-
ported by their mothers to have ingested matches,
paper, and ashes. Baby powder, pencil erasers, and
thread also had calculations of frequency of inges-
tion, but were reported to be engaged in by less
than half the group.

Halsted (37) summarized findings from research
studies that have reported prevalance of pica rang-
ing from 10 percent in young white children in a
given clinic to 75 percent in a group of pregnant
black women at another site. Halsted indicated that
the frequency of the behavior was stable in the
range of 25 to 33 percent among young children,

with a higher frequency among black children (37).
Black women in low socioeconomic groups were
considered by Halsted to have a pica prevalence of
approximately 40 to 50 percent, with lower rates in
white women. Consequently, Halsted's review
shows pica to be a widespread practice, especially
among, but not limited to, persons of low socio-
economic status.

Chatterjee and Gettman (38) studied all children
reported by Cleveland, OH, hospitals to the Cleve-
land Board of Health as being lead poisoned
during the period 1963-69-a population of 136
children, of whom 117 were black and 19 were
white. These authors presented a sociological per-
spective based on their empirical data as well as on
findings from the literature. They concluded that
the incidence of lead pica was higher among black
children of southern origin due to "permissive
socialization of oral behavior."
Hook, using an ecological perspective, presented

pica as an example of a craving of pregnancy that
has been extensively investigated (39). Hook's study
involved a personal interview with each of 250
women who had recently delivered a liveborn
infant at either of two hospitals during a 2-month
period of 1975. Ice cream was reported by Hook as
the item most frequently craved (18.4 percent).
Nonnutritive items, including ice and river bank
chalk, were reported by only 1.6 percent of the
study's participants. He contrasted data on the 250
women of his study with an earlier study of 300
black women in Tuskeegee, AL. In the earlier
study, clay was reported as a craving by 43 percent
of the 55 women. Hook noted differences in
findings in the two studies but speculated that
geographic, cultural, or biological factors may be
causes for these differences.
Vermeer and Frate presented a geographic study

of geophagia in a southern rural black community
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(40). The researchers located the sources of clays
that had been reported as eaten; they analyzed the
potassium content of those clays. In addition, they
conducted a field survey of 500 randomized house-
holds. Findings included the observation that no
adolescent male or adult male reported practicing
geophagia. Reported geophagia prevalence was
cited as 16 percent among children and 57 percent
among women, with 28 percent of the pregnant
and postpartum women reporting geophagia as a
practice. There was also 17 percent of the pregnant
and postpartum women who reported other forms
of pica, such as laundry starch, powdered milk, or
baking soda.
Standard references used by obstetricians-

gynecologists include several considerations of pica.
Studies of special interest have appeared in journals
of these medical specialists during the period 1968
to 1982. Keith and coworkers reported amylopha-
gia in 987 pregnant women who were under their
clinical care at Cook County Hospital in Chicago
(25). Significant findings included an incidence of
starch eating that was significantly higher in black
than white women. Severe anemia occurred more
often among starch eaters; women with adequate
hemoglobin levels were 2½/2 times as likely to not be
starch eaters than those with inadequate hemoglo-
bin. Of the starch eaters, 27 percent reported
having eaten clay in childhood. In multiparous
women, starch eating in a particular pregnancy was
not correlated with a history of starch eating.

In a study of 861 high-risk, pregnant adolescents
in Galveston, TX (41), it was found that 28 percent
had a history of pica for clay or soil, laundry
starch, and refrigerator frost. Among the mentally
retarded, the relatively common occurrence of pica
is reported to be positively correlated with degree
of retardation (42). One study found an institu-
tional incidence of 9 percent (43), while another
found 26 percent (42), with copraphagia accounting
for nearly 20 percent of the pica in the latter study.

Effects of Pica

Although it is established that pica is a behavior
found in varying degrees among various segments
of the world's population, researchers differ mark-
edly about the potential effects of the behavior.
Such disparity seems to be related to the specific
pica of focus, the population, and in some cases,
the setting of study. It seems to be relatively easy
for some researchers to classify a food or food-
related pica as harmless, to attribute its emotional
basis to pregnant women, and to belittle the effects

in a general population study even though research-
ers and practitioners from other disciplines almost
simultaneously present strongly conflicting evidence
in other literature.

Radiologists Maravilla and Berk (44) used a
sample of convenience to study the clay-eating
behavior of nine radiographic technologists at an
urban southwestern hospital. Based on their re-
search and clinical interpretations, they concluded
that volume and content of the pica substances are
the major problems of concern and that ingestion
of small amounts "is a harmless habit." In their
clinical judgments, Maravilla and Berk present four
pica-related effects as meriting concern about pica
practices: (a) inherent toxicity of substances, as
occurs in lead intoxication and, undoubtedly, some
other nonfood substances; (b) obstructive physio-
logical impacts, as has been demonstrated with
geophagia, tricophagia, and lithophagia; (c) exces-
sive calories, as might occur with amylophagia or
any high calorie substance; and (d) caloric depriva-
tion, as might occur with pagophagia or any other
substance that is low or empty in calories but
filling in capacity. Maravilla and Berk's review
strongly suggests that the effects of pica are suffi-
cient to support a broadened concern about the
health effects of substances ingested by pica prac-
ticers.

Analysis of clays reported eaten in a southern
black community led Vermeer and Frate (40) to
observe that "geophagia contributes relatively little
to daily potassium intake." Their overall conclu-
sion was that geophagia represented "a common
custom stemming from deeply imbedded cultural
traditions and attitudes . . . the practice has little
deleterious effect." Their conclusions have been
adopted by the popular media (45-47), with no
acknowledgment that ethnographic studies as well
as clinical reports have presented findings that
differ from those conclusions (32,48,49).
Gudson and Tunca presented a case study of a

20-year-old female patient who came to a medical
center emergency room complaining of acute ab-
dominal pains (48). No concern was reported about
this patient's eating behaviors until radiographs
revealed barium in her descending colon. Upon
query, the patient admitted having eaten clay that
had been shipped to her. Further, the patient
admitted that she had not taken prescribed vita-
mins or iron due to distaste for the prescriptions.
Enemas were administered and the patient was
relieved; she was discharged on the fifth day. One
day later the patient was readmitted and delivered
healthy twins. Gudson and Tunca concluded that
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this case was not unusual based on geophagia
alone, but noted that threatened abruptio placenta
was a possibility. They recommended that differen-
tial diagnosis of such presenting problems should
include probable and significant possibilities related
to pica.
Key and coworkers (49) described a 31-year-old

multigravida woman who presented with weakness,
pain, nausea, vomiting, fever, rigors, and lack of
bowel movements for 2 weeks. The patient re-
ported having eaten an estimated 200 grams to 300
grams of clay daily during present and previous
pregnancies. The patient was considered critically
ill on admission and died within minutes of admis-
sion. The authors presented this case as "the first
case of maternal death from a complication of
geophagia" (49). These authors presented a synthe-
sis of observations related to pica and concluded
on the basis of their collective studies that geopha-
gia is "not an innocuous symptom or habit and
must be handled aggressively."

Mechanisms of Causation

Specific mechanisms have often been associated
with particular forms of pica. In a literature
review, Bothwell (50) observed that iron deficiency,
worldwide, is the most common cause of anemia
and presents major health problems. He suggested
that iron deficiency results from a disturbance of
iron balance and that the upset in balance may
come from inadequate diet or increased iron losses
or from a combination of these factors. Bothwell
also concluded that iron deficiency anemia is three
times more common in clay eaters; clay and starch
absorb iron and prevent its absorption by the body.
It is Bothwell's contention that pica would be
diagnosed more frequently if physicians elicited
more information.
Vyas and Chandra (51), assessing impacts of iron

deficiency, stated that "abnormal eating behavior
may either be the cause or the effect of iron
deficiency." However, they acknowledge that "iron
therapy has been observed to accelerate the cessa-
tion of these generally self-limited aberrations of
behavior. "
Dallman and Reeves considered implications of

erythrocyte protoporphyrin levels on lead toxicity
and iron deficiency (52). They hypothesize that
"there is a strong association between lead toxicity
and iron deficiency that appears to be due to a
shared mechanism for intestinal absorption of lead
and iron," but they do not infer the association of
lesd'toxicity with pica.

In a review of geophagia, Halsted (37) presented
a historical overview of pica. He referenced record-
ings of clay eating for medicinal purposes as long
ago as 10 B.C.; clay eating as pica is traced to
approximately 1000 A.D. Halsted also noted the
attention given pica in the 16th, 17th, and 18th
centuries. He concluded that geophagia leads to
anemia, speculating that the "cation exchange of
clay inhibits iron absorption and perhaps the ab-
sorption of zinc, potassium, and mercury."

Talkington and coworkers (26) reported on an
experimental study of 32 persons for whom they
analyzed the effect of laundry starch and clay on
iron absorption. Their major research hypothesis
focused on whether clay or laundry starch ingestion
contributed significantly to the development of iron
deficiency anemia by impairing iron absorption.
They concluded from their findings that (a) inges-
tion of 30 to 60 grams of starch just prior to
ingestion of ferrous salt did not significantly impair
absorption; (b) severe iron deficiency anemia dur-
ing pregnancy was promptly corrected by a modest
daily dose of oral iron, even when the patient
continued to eat an average of 70 grams of starch
per day; (c) individual differences according to
person and time were noted regarding absorption
rate; (d) starch contributed to iron deficiency, at
least by its nature of caloric content; and (e)
differences were observed in effect according to
source and type of clay.
A review of lead poisoning and its relationship to

pica is based on data from New York City Depart-
ment of Health (53). Guinee raised concern that
pica -might be the "earliest addiction," but he
cautions about the difficulty of data gathering due
to "differing standards for defining a 'case'." He
posed the eradication of substandard housing as
the solution to lead poisoning.

Lackey, a dietician, reviewed the literature on
pica and presented her findings at a national
workshop (54). She listed various hypotheses of
causation for pica and presented them as a compre-
hensive range of theories-theories related to psy-
chological phenomena, cultural basis, sensory
drive, physiological reasons, nutritional needs, and
microbiological medium. Lackey stated that no
single theory is adequate but speculated that the
cultural basis and physiological reasons theories
might, when combined, provide understanding.

Hall (55) reviewed the literature on U.S. findings
on pica, but emphasized circumstances in Great
Britain. Hall's review focused on toxic materials as
pica substances, and he concluded that (a) pregnant,
women often show dietary fads, and deficiency of
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iron or folate may result; (b) pregnant women may
consume unusual foods in large quantities, but this
is generally harmless unless toxic substances are
consumed that may worsen anemia; and (c) the
history of consumption of fad foods and unusual
substances may be difficult to elicit, but should be
carefully checked in cases of refractory anemia in
pregnancy. Hall recommends as treatment that the
toxic substance be withheld.

Robischon (36) presented developmental theory
as a basis for understanding pica behaviors of
young children. She concluded that pica results
from a developmental behavioral lag that is specific
to hand-mouth development.

Conclusions and Recommendations

There is considerable rationale for health profes-
sionals to develop methods of discussing potential
pica behaviors in clinical assessments. Hoowever,
there are numerous unresolved hypotheses and
conflicting recommendations regarding pica. Some
of the most obvious disagreements are (a) whether
pica should be defined only in a restrictive manner
encompassing selected substances and selected pop-
ulations (1,18), or whether the definition should be
broadened to include food and nonfood items (20,
56); (b) whether pica is a problem with considerable
historical background (32,56), or whether recent
literature records the first death (49); (c) whether
pica is simply a noncompromising habit and com-
patible with good health (40,44), or whether forms
of pica may be primary or secondary health threats
(14,33). When one considers reported pica preva-
lence and documented impacts of pica, even though
it is often encountered in special populations and
reported in limited studies, further investigation of
pica seems warranted.
Mechanisms of causation for pica should be

researched and reported. Studies should be con-
ducted that emerge from designs that are deductive
and assess pica as a general condition as well as
designs that are inductive and assess the various
forms of pica. Whereas there is evidence that
physiological, psychological, and sociological expla-
nations each provide some understanding of pica,
no single explanation is likely to provide sufficient
rationale for all the behaviors associated with pica
practices.
Although it appears obvious that there may be

different mechanisms that cause longing for a
familiar food such as ice cream versus those that
cause craving for a nonfood item such as clay, the
differences are not nearly so distinguishable when

the cravings are restricted to either food items or
nonfood items as separate groups. Further, when
the longing is for a "normal" amount' of 'a usual
item,'the behavior is unquestioned. Howev'er, when
the longing changes to craving and whensatiation
is not easily attainable, the behavior raises concern.
Issues related to pica as a craving, its application as
an addictive process, and its amelioration by' iron
therapy are suggestive of'the need to study pica as
a gemeralizable mechanism related perhaps.to ad-
dictions. Relationships should be explored for the
potential of improving understanding of other ad-
clpctions such as cigarpttes, alcohol, or illicit drugs.

Therapies for pica should be explored systemati-
cally to determine the appropriateness*antd effec-
tiveness of pharmacological responses as well as
less invasive- therapies. 'M-ore rationale' should be
provided before adoption of punitive therapies even
as simple* as 'withholding substances and certainly
before' more aggressive actions such as physical
restraint.

Available documentation, although lacking in
comprehlensiveness, is sufficient to suggest that pica
continues to be alealth problem that deserves the
attention of soc=ially and culturally sensitive re-
searchers. There is an obvious need to provide
operational definitions' of various forms of pica.
Fb'r research clarity 'as well as for clinical and
community applications, it seems imperative that
naore attentiop should be' given to population
descriptors, kind and volume of substances in-
gested, period(s) of vulnerability, and frequency of
the behavior.
'IPca ap to be a complex behavior that
requires deliberate study rather than application of
e,x post facto single cause theories. Although such
theories may motivate any given study of pica, it
should be apparent'that any single cause model will
likely, offer only a limited explanation of such
diverse practices as have been described in the
literature through case reports,' research studies,
and literature 'reviews of various clinical and ap-
plied disciplines.
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