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ABSTRACT

Patients with sickle cell disease (SCD) are at increased risk for pica. This 10-year retrospective chart review investigated genotype,

type of pica behavior, behavioral health therapy received, and average yearly healthcare utilization (i.e., emergency room visits,

hospitalizations). Twenty-four (24%) patients displayed pica behaviors and did not have higher yearly ED visits or hospitalizations.

Only 21% of patients with pica received behavioral health treatment, indicating that behavioral treatment is underutilized. Results

indicate a need for increased awareness of pica in pediatric patients with SCD and for effective medical and behavioral health

follow-up.

1 | Introduction

Sickle cell disease (SCD) is characterized by a mutation in the
B-globin gene, resulting in the synthesis of sickle hemoglobin
(HbS). Most patients with SCD can be categorized into three vari-
ants: hemoglobin SS disease (HbSS, homozygous HbS, approx-
imately 60% of patients); sickle-hemoglobin C disease (HbSC,
heterozygous HbS and hemoglobin C, approximately 30% of
patients), and sickle S-thalassemia (HbSS; SB™ thalassemia and
Sp° thalassemia, approximately 10% of patients) [1-3]. Patients
with the most severe form of SCD, HbSS, generally experience
worse health outcomes [4], although patients with any geno-
type may experience complications leading to decreased oxygen
delivery, tissue hypoxia, and anemia [5]. Patients are also at risk
for stroke, cerebral infarction, and progressive organ damage [6,
7]. Evidence suggests that children with SCD experience macro-
and micronutrient deficiencies [8]. Many pediatric patients with

SCD have poor baseline health-related quality of life [9] and high
healthcare utilization [9, 10].

Children with SCD are at elevated risk for pica — defined as
developmentally and culturally inappropriate consumption of
nonfood items persisting for at least 1 month [11] — compared
to the general population [11, 12]. Patients with pica ingest a
variety of items, including earth, raw starches, ice, hair, chalk,
paper, ash, and cloth [13]. Studies suggest that between 21% and
60% of children with SCD experience pica symptoms [11, 12],
compared to approximately 2% of the general pediatric population
[14]. The etiology of co-occurring pica and SCD is unknown, but
SCD and pica may share biological and psychosocial risk factors,
such as micronutrient status (e.g., anemia and lower plasma
zinc concentration) [15, 16] and psychosocial stressors (e.g.,
disease-related familial stress) [17, 18]. Pediatric SCD also carries
risks of cognitive impairment [19]; pica prevalence is higher
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in individuals with intellectual and developmental disabilities
[20]. Pica can cause serious medical complications, including
lead poisoning, intestinal obstruction, and electrolyte imbalances
[12, 21, 22] and is of particular concern for patients with SCD,
who already have high base rates of healthcare utilization [23].
For example, abdominal pain in patients with SCD could be
attributed to vaso-occlusive crises, but may actually result from
pica complications [24]. Despite these risks, healthcare utilization
of pediatric patients with SCD with and without pica has not
been adequately explored. Given the limited literature and cross-
sectional nature of most existing studies, longitudinal assessment
of SCD and pica is needed to inform intervention and prevention
efforts aimed at ameliorating these co-occurring conditions.

2 | Methods

The present study is a retrospective record review examining pica
prevalence in patients at a New York State Pediatric Sickle Cell
Program (PSCP). Eligible patients were of ages 2-17 years at the
time of data collection, had a confirmed diagnosis of SCD between
January 1, 2014 and January 1, 2024, and were seen at the PSCP
at least twice (to identify patients primarily followed by the pro-
gram vs. consults). Table 1 outlines sample characteristics. Data
obtained from electronic health records included sickle genotype,
pica behaviors (i.e., any documentation of consumption of non-
food items), type of item ingested, and behavioral health (BH)
treatment for pica. Average yearly healthcare utilization was
collected and included any emergency department (ED) visits and
inpatient hospitalizations not due to acute injury (e.g., dog bite,
car accident). Diagnoses for acute care encounters (ED or hospital
admissions) were recorded for each patient. All procedures were
approved by the University of Rochester Institutional Review
Board (Study ID: STUDY00010117).

Average yearly ED and hospitalization rates were compared
between subjects with and without pica using two-sample ¢-tests.
Logistic regression models assessed the odds of pica behaviors
depending on SCD genotype and gender. p-values less than 0.05
were considered statistically significant.

3 | Results

31 | Pica

Of 98 subjects, 24 (24%) patients engaged in pica behaviors, and
54% ingested more than one nonfood substance. Mean age of
first recorded pica behavior was 4.3 years (SD = 2.76; range
= 2-11). The most commonly ingested substance was paper
(Table 2), consistent with studies examining similar populations
[25]. Five patients received BH counseling for pica (21%). Neither
participant’s sex, race, mean ED visits, nor mean hospitalizations
predicted receiving BH services.

3.2 | Healthcare Utilization

Over 10 years, patients averaged 1.5 ED visits per year (SD = 1.4;
range = 0-20) and 0.67 hospitalizations per year (SD = 0.82; range
= 0-13), with substantial individual variability.

TABLE 1 | Participant characteristics.
No pica
behaviors
n="74 Pica behaviors
Variable n (%) n=24
Race
Asian/Pacific Islander 3(4.1%) 0 (0%)
Black/African American 70 (95%) 23 (96%)
Other/Not specified 1(1.4%) 1(4.2%)
Ethnicity
Non-Hispanic 64 (86%) 24 (100%)
Hispanic 8 (11%) 0 (0%)
Not specified 2(2.7%) 0 (0%)
Biological sex
Female 38 (51%) 12 (50%)
Male 36 (49%) 12 (50%)
Sickle cell genotype
HDbSS 41 (55%) 14 (58%)
HbSC 21 (28%) 5(21%)
HbSB (* or ?) 9 (12%) 3 (13%)
Other 3(4.1%) 2 (8.3%)
M (SD)
Yearly ED visits 1.4 (1.2) 1.97 (1.8)
Yearly hospitalizations 0.63 (0.81) 0.82(0.86)
Reason for hospital n (%)
admission
Total pain-related 261 (43%) 119 (47%)
admissions
Pain 233 (39%) 93 (37%)
Pain and fever 28 (4.7%) 26 (10%)
Total 16 (2.7%) 6 (2.4%)
constipation-related
admissions
Constipation only 3(0.5%) 1(0.4%)
Pain and constipation 12 (2%) 3(1.2%)
Pain, fever, and 1(0.2%) 2(0.8%)
constipation
Unintentional ingestion 3(0.5%) 0(0%)
Other reasons for 323 (54%) 127 (50%)
admission
Blood abnormalities 6 (1.0) 0(0)
Bone marrow 2(0.3%) 1(0.4%)
transplant
Diarrhea 1(0.2%) 0 (0%)
Fever 106 (18%) 53 (21%)
Flu 12 (2%) 2(0.8%)
Headache 8 (1.3%) 3(1.2%)
Hypoxia 3(0.5%) 0 (0%)
(Continues)
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TABLE 1 | (Continued)
No pica
behaviors
n=74 Pica behaviors
Variable n (%) n=24
Hypoxia and fever 3(0.5%) 0 (0%)
Psychiatric 3(0.5%) 0 (0%)
Transfusion 2(0.3%) 0 (0%)
Other problems, such as 174 (29%) 68 (27%)
allergic reaction,
dehydration, and
fussiness
TABLE 2 | Items ingested.
Frequency
Paper products 13
Fabric/String 4
Foam 3
Baby powder 2
Crayons 2
Lotion 2
Dirt 1
Feces 1
Toys 1
Paint 1
Velcro 1
Hair 1
Ice 1
Chalk 1
3.3 | Comparisons

Documented pica behaviors were not associated with SCD geno-
type (SS vs. SC: odds ratio [OR] = 0.70 [95% confidence interval,
CI: 0.20-2.1], p = 0.5; SS vs. 8+/°: OR = 0.98 [95% CI: 0.20-3.8], p >
0.9; SS vs. Other: OR =1.9 [95% CI: 0.24-12], p = 0.5) or sex (OR =
1.05 [95% CI: 0.42-2.7], p = 0.9). Patients with pica behaviors did
not have higher mean yearly ED visits, £(96) = —1.7, p = 0.09, or
hospitalizations, t{(96) = —1.0, p = 0.3. Pain was the most common
reason for acute encounters for both groups: 47% for patients with
pica and 43% for those without. Constipation-related encounters
were slightly lower in individuals with pica behaviors compared
to those without: 2.4% versus 2.7% (Table 1).

4 | Discussion

This retrospective chart review examined longitudinal trends
of pica behaviors, behavioral supports received for ingestion of
nonfood items, and healthcare utilization in pediatric patients
diagnosed with SCD. Of 98 patients, 24% exhibited pica behaviors,

consistent with prior estimates of 21%-60% [26]. SCD genotype
did not predict pica behaviors and pica behaviors were not
associated with higher average yearly hospitalizations or ED
visits over 10 years, replicating findings that disease severity
may not be associated with pica behaviors [27]. The higher
percentage of pain-related admissions in patients with versus
without pica behaviors suggests these patients may experience
more pain-related crises. Larger studies are needed to replicate
this association.

Research indicates that behavioral interventions, such as con-
tingent reinforcement and discrimination training [28, 29], and
micronutrient supplementation, such as iron or zinc repletion,
effectively treat pediatric pica [30]. In this study, only 21% of
patients exhibiting pica symptoms received BH interventions.
The higher rate of pica behaviors in children with SCD indi-
cates a need for increased awareness, routine screening, and
documentation of these behaviors at sickle cell clinic visits. The
low rate of BH interventions highlights the need to prioritize
BH follow-up and identify effective medical and behavioral
interventions for pica behaviors in this population, particularly as
existing behavioral studies focus on patients with developmental
disabilities without SCD [31].

5 | Limitations and Future Directions

The proportion of patients identified with pica behaviors was sim-
ilar to the existing literature, but the relatively small sample size
may have limited power to detect differences between patients
with and without pica behaviors. Additionally, the prevalence
of nonfood ingestion may be underestimated, as this study’s
clinic does not routinely screen for pica. This study did not
examine BH intervention effectiveness or the general reduction
of pica behaviors, although literature suggests pica behaviors may
resolve without intervention as children get older [32]. Future
directions include examining lab values (e.g., reticulocyte count,
hemoglobin, plasma zinc, tibc, and ferritin) in the context of pica
behaviors and examining barriers to BH referrals. Co-occurring
developmental delays or cognitive deficits would be important to
study. Social determinants of health may influence pica behaviors
and healthcare utilization, and household income, food insecu-
rity, or access to BH or childcare as markers of socioeconomic
status may also be examined. Lastly, future research may examine
family history or cultural practices related to pica.
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