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Abstract

Objective: Pediatric chronic illnesses (CI) can affect a child’s mental health. Chronic illnesses with

treatment regimens that specify a therapeutic diet may place the child at increased risk for disor-

dered eating and specific eating disorders (ED). The aim of this review is to examine the relation

between diet-treated CI and disordered eating and to determine the order of onset to infer direc-

tionality. Diet-treated CI is hypothesized to precede and to be associated with disordered eating.

Method: A comprehensive search of empirical articles that examine the relation between diet-treated

CI (diabetes, cystic fibrosis, celiac disease, gastrointestinal disorders, and inflammatory bowel diseases)

and disordered eating was conducted in Medline and PsycINFO using the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses guidelines. A table of the sample’s characteristics, ED

measures, major pertinent findings, and the onset of CI in relation to EDwere provided.

Results: Diet-treated CI was associated with disordered eating and ED. Diet-treated CI had onset

prior to disordered eating in most studies, except for inflammatory bowel diseases. Disordered eat-

ing and unhealthy weight management practices put children at risk for poor medical outcomes.

Discussion: Interventions for diet-treated CI require a focus on diet and weight, but may increase

the risk for disordered eating. Future research is needed to elucidate the mechanisms that trans-

form standard treatment practices into pathological eating, including characteristics and behaviors

of the child, parents/care providers, family, and treatment providers.
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Resumen

>Los Ni~nos con Enfermedades Cr�onicas que Requieren Terapia Diet�etica est�an en Riesgo de una

Alimentaci�on Disfuncional o un Trastorno de la Conducta Alimentaria? Una Revisi�on Sistem�atica

Objetivo: Las enfermedades cr�onicas (EC) pedi�atricas pueden afectar la salud mental de los ni~nos.

Las enfermedades cr�onicas con regímenes de tratamiento que especifican una terap�eutica diet�etica

pueden poner al ni~no en un mayor riesgo de alimentaci�on disfuncional o de trastornos de la conducta

alimentaria (TCA) específicos. El objetivo de esta revisi�on es examinar la relaci�on entre EC tratadas

con dieta y alimentaci�on disfuncional y determinar el orden de inicio para inferir direccionalidad. Se

hipotetiza que las EC tratadas con dieta preceden y est�an asociadas con alimentaci�on disfuncional.
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M�etodo: Se realiz�o una b�usqueda exhaustiva de artículos empíricos que examinan la relaci�on entre

EC tratadas con dieta (diabetes, fibrosis quística, enfermedad celíaca, enfermedades gastrointesti-

nales y enfermedad inflamatoria intestinal) y alimentaci�on disfuncional en Medline y PsycINFO

utilizando las guías de Preferred Reporting Items (Artículos de Informes Preferidos) para Revisiones

Sistem�aticas y de Metaan�alisis. Se proporcion�o una tabla de las características de la muestra, medi-

ciones de TCA, hallazgos mayores pertinentes y el inicio de EC en relaci�on al TCA.

Resultados: Las EC tratadas con dieta fueron asociadas con alimentaci�on disfuncional y TCA. Las EC

tratadas con dieta tuvieron un inicio previo a la alimentaci�on disfuncional en la mayoría de los estudios,

excepto para enfermedad inflamatoria intestinal. La alimentaci�on disfuncional y las pr�acticas poco sal-

udables de manejo de peso ponen a los ni~nos en riesgo de resultados m�edicos pobres.

Discusi�on: Las intervenciones de EC tratadas con dieta requieren un foco en dieta y peso, pero

pueden incrementar el riesgo para alimentaci�on disfuncional. Se requieren investigaciones futuras

para elucidar los mecanismos que transforman las pr�acticas de tratamiento est�andar en

alimentaci�on patol�ogica, incluyendo características y comportamientos del ni~no, padres/cuidadores,

familia y proveedores de tratamiento.

1 | INTRODUCTION

Pediatric chronic illness (CI) increases the risk for mental health disorders

(Chapman, Perry, & Strine, 2005; Pinquart & Shen, 2011), which in turn

exacerbates medical symptoms (Katon, Lin, & Kroenke, 2007). Diabetes,

cystic fibrosis, celiac disease, inflammatory bowel disease, and gastroin-

testinal disorders (e.g., irritable bowel syndrome) are unique illnesses

with treatments that require adherence to strict dietary regimens, which

are referred to as diet-treated CIs in this text. Diabetes (Lawrence et al.,

2006), cystic fibrosis (Quittner et al., 2008), celiac disease (Mazzone

et al., 2011), and gastrointestinal disorders/inflammatory bowel disease

(Greenley et al., 2010; Lee et al., 2009) are diet-treated CIs that increase

the risk of disordered eating and eating disorders (ED) (Quick, Byrd-

Bredbenner, & Neumark-Sztainer, 2013). Disordered eating is pathologi-

cal eating behaviors (e.g., overly restrictive dieting, binge eating) that are

abnormal but not sufficient to meet criteria for an ED, whereas EDs are

a cluster of symptoms that meet diagnostic criteria for anorexia nervosa

(AN), bulimia nervosa (BN), binge-eating disorder (BED), or avoidant

restrictive food intake disorder (ARFID). In general, strict control of one’s

diet (i.e., dieting) is a risk factor for the development of an ED and disor-

dered eating behaviors and related cognitions (Bulik et al., 2006; Polivy

& Herman, 2002; Tanofsky-Kraff, Faden, Yanovski, Wilfley, & Yanovski,

2005), as does exposure to parents and peers who diet (Haynos, Watts,

Loth, Pearson, & Neumark-Stzainer, 2016). Although following a strict

dietary regimen is essential for survival and the ability to thrive for chil-

dren with diet-treated CI, there may be an inherent risk of disordered

eating or EDs that have their own serious medical consequences in this

population (Quick et al., 2013).

Diet-treated CIs are usually lifelong health conditions that have a sig-

nificant impact on specific biological systems, global functioning, and lon-

gevity. While CI management usually includes a combination of medication,

therapies, and testing, diet-treated CIs require additional disease-specific

changes in diet to improve health. These recommended dietary strategies

extend beyond the norms of the U.S. Dietary Guidelines (2015–2020)

for healthy individuals to address the pertinent concerns of each CI (Hu,

Neuhouser, Perez-Escamilla, Martinez-Gonzalez, & Willett, 2016).

Parents are integral to the implementation of medical recommenda-

tions for children with diet-treated CI, including ensuring that their chil-

dren follow the prescribed dietary guidelines. However, there are

inherent dangers in parental overcontrol of feeding. For example, over-

control of child feeding may disrupt the child’s development of self-

regulation over their appetite and eating, including internal cues of hun-

ger and satiety, and self-control (Birch & Fisher, 1998; Birch, Fisher, &

Davison, 2003; Haycraft & Blissett, 2012). In the general population,

parents’ motivation to overcontrol feeding may be to limit or increase a

child’s food intake, or control the child’s behavior (e.g., reward or punish-

ment), but a child’s lack of control over feeding is associated with risk for

disordered eating (Birch & Fisher, 1998; Brown & Ogden, 2004). Parental

control of child feeding is related to child dietary restriction and disinhibi-

tion (Brown & Ogden, 2004; Carper, Orlet Fisher, & Birch, 2000; Mathe-

son et al., 2015), eating in the absence of hunger (Birch et al., 2003),

body dissatisfaction (Brown & Ogden, 2004), and weight control behav-

iors (Cromley, Neumark-Sztainer, Story, & Boutelle, 2010), which are risk

factors for EDs (Stice, Marti, & Durant, 2011).

Quick et al. (2013) provided an introductory discussion of the

prevalence of EDs and disordered eating in children with diabetes,

cystic fibrosis, celiac disease, and inflammatory bowel disease and pre-

liminary evidence of an association between diet-treated CI and disor-

dered eating (Quick et al., 2013), but a systematic review of the

literature has not previously been conducted. The purpose of this

review is to examine the association between diet-treated CIs and dis-

ordered eating by systematically examining the literature until June

2016 based on the PRISMA statement (Moher, Liberati, Tetzlaff, & Alt-

man, 2009) and providing critical summaries of each article (description

of the sample, measures of ED, major findings, order of onset for CI vs.

ED). We aimed to infer the directionality of the relationship between

the CI and disordered eating by: (a) presenting the association between

CI and disordered eating and (b) comparing the order of onset. First,
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we hypothesize that diet-treated CI is positively associated with disor-

dered eating and ED diagnosis. Second, we hypothesize that diet-

treated CI precedes disordered eating.

2 | METHOD

2.1 | Search and study selection

A systematic search was conducted based on the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines

(Liberati et al., 2009). The Medline and PsycINFO electronic databases

were searched for relevant studies up to June 2016. Search terms for

CIs with treatments that require an augmentation of one’s diet includ-

ing, “cystic fibrosis,” “celiac,” “diabetes,” “diabetic,” “IDDM,” “Crohn’s

disease,” “inflammatory bowel disease,” “irritable bowel syndrome,”

“gastrointestinal disorder,” and “chronic illness” were combined with

terms for EDs, including “eating disorder,” “bulimia,” “binge eating,”

“disordered eating,” and “anorexia nervosa.”

2.2 | Eligibility criteria and data collection

Articles eligible for inclusion were required to present a research study

that: (a) examined subjects with a history of both a CI and an ED/disor-

dered eating, (b) subjects had an average age between 0 and 21 based

on the National Institute of Health’s “Inclusion of Children as Partici-

pants” guidelines at the start of the study, or subjects were adults with

retrospective data on symptoms of ED and CI that both occurred dur-

ing childhood, (c) presented quantitative data on the relation between

an ED/disordered eating and a CI, and (d) the full text was published in

English. Articles of qualitative, case report, or treatment studies were

excluded, along with commentaries, letters to editors, dissertations,

and not original studies (e.g., reviews). An explanation of the inclusion

rationale was provided for several studies with unique methodological

designs (e.g., retrospective report) to demonstrate that the data fit the

review’s purpose.

Data relevant to the purpose of this review were extracted from

each study and summarized in a table based on CI type (see Table 1).

Studies of inflammatory bowel disease and gastrointestinal disorders

were included in one table due to their similar symptomology. Unless

otherwise specified, ED refers to any diagnosis or symptomatology of

AN, BN, BED, eating disorder not otherwise specified (EDNOS), or dis-

ordered eating. Table 1 includes the sample’s characteristic and average

age, measures of the ED, and the major pertinent findings. In addition,

the onset of CI in relation to ED symptoms was indicated in the table

(e.g., prior, after) for studies that provided this information directly or

when this information can be inferred based on the etiology of the dis-

ease (e.g., cystic fibrosis exists from birth). For studies that did not pro-

vide precise data on the age of onset of EDs, inferences were made

based on epidemiological data of the age of onset for EDs. The average

age of onset for EDs is in late adolescence (approximately 18 years

old), with the lower end the of age of onset starting after 10 years old

(Favaro, Caregaro, Tenconi, Bosello, & Santonastaso, 2009). Therefore,

the conservative estimate of 10 years old was used as a cutoff of the

onset of ED to estimate the temporal order of CI and ED onset. The onset

of a CI prior to the earliest likely onset of an ED (older than 10 years old)

would support the hypothesis that a CI started prior to an ED.

3 | REVIEW STRUCTURE

This review is structured to provide an overview of the relationship

between CI and ED. First, we provide a brief description of the medical

disorder. Second, we summarize the results of the relation between

diet-treated CI and EDs in children, and link the results to the table.

Finally, a discussion of the key findings and implications for future

research and clinical practice is provided. A critical analysis of risk of

bias was conducted using the Fowkes and Fulton (1991) method.

4 | RESULTS

A total of 86 studies met criteria for inclusion based on the inclusion

and exclusion criteria (see Figure 1). The number of articles with rele-

vant data varied for each diet-treated CI, with some articles providing

data for multiple CIs: 69 for diabetes, 9 for cystic fibrosis, 5 for celiac,

and 7 for gastrointestinal disorders and inflammatory bowel disease. In

most cases where relevant data were presented, CI had an age of onset

prior to the age of initial disordered eating or ED diagnosis. The major-

ity of studies were cross-sectional and used validated measures of ED,

but did not provide sufficient evidence of proper sampling of subjects

(i.e., representativeness of sample, sufficient power, inclusion/exclusion

criteria, accounting for nonrespondents). Studies that compared chil-

dren with CI versus controls showed that children with CI had higher

rates of disordered eating than controls (see Table 2). Rates of ED diag-

noses varied throughout studies, with most studies of AN, BED, and

EDNOS reporting rates in the single digits: .3–16% with AN, 10–40%

with BN, 3–13% with BED, and .5–9% with EDNOS (see Supporting

Information Table 1). Elevated levels of disordered eating were most

common in children with CI, with rates between 11 and 70% of subjects.

4.1 | Diabetes

The most extensive literature on diet-treated CI and disordered eating

exists for type 1 diabetes mellitus (see Table 1). Individuals with diabe-

tes are at increased risk for disordered eating attitudes and behaviors,

including drive for thinness, body dissatisfaction, dieting, and excessive

exercise and diet pill usage for weight control (Antisdel & Chrisler,

2000; Bernstein, Stockwell, Gallagher, Rosenthal, & Soren, 2013; Col-

ton, Olmsted, Daneman, Rydall, & Rodin, 2004; d’Emden et al., 2013;

Engstr€om et al., 1999; Grylli, Hafferl-Gattermayer, Schober, & Kar-

wautz, 2004; Grylli, Hafferl-Gattermayer, Wagner, Schober, & Kar-

wautz, 2005; Howe, Jawad, Kelly, & Lipman, 2008; Khan &

Montgomery, 1996; Lloyd, Steel, & Young, 1987; Mellin, Neumark-

Sztainer, Patterson, & Sockalosky, 2004; Neumark-Sztainer et al., 1996;

Palladino et al., 2013; Pinar, 2005). The rate of individuals meeting cri-

teria for EDs (AN, BN, EDNOS) varied across studies (Colton, Olmsted,

Daneman, & Rodin, 2013; Hudson, Wentworth, Hudson, & Pope,

1985; Jones, Lawson, Daneman, Olmsted, & Rodin, 2000; Peveler
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et al., 2005; Pollock, Kovacs, & Charron-Prochownik, 1995; Powers,

Malone, Coovert, & Schulman, 1990; Rodin, Craven, Littlefield, Murray,

& Daneman, 1991), but in general, the rate was higher than the general

population (Hoek & van Hoeken, 2003). Individuals with diabetes tend

to engage in poor dietary self-care, including a lower likelihood to mon-

itor blood sugar levels, follow a meal plan, maintain appropriate blood

sugar levels, and general compliance with diabetes treatment (Antisdel

& Chrisler, 2000; Pollock et al., 1995; Rodin et al., 1991). Insulin restric-

tion, manipulation, or omission are prevalent approaches to weight

control that are associated with the severity of disordered eating (Can-

twell & Steel, 1996; Grylli et al., 2004; Howe et al., 2008; Mellin et al.,

2004; Jones et al., 2000; Peveler et al., 2005; Rodin et al., 1991; Rydall,

Rodin, Olmsted, Devenyi, & Daneman, 1997). Intentional insulin restric-

tion is an established risk factor for nephropathy, foot damage,

increased healthcare utilization, and a threefold increased mortality

rate (Goebel-Fabbri et al., 2008). Females with diabetes have unhealthy

eating attitudes (Kaminsky & Dewey, 2014; Meltzer et al., 2001), disor-

dered eating behaviors (Pinar, 2005; Powers et al., 1990), and more

extreme weight loss/control behaviors (i.e., insulin restriction) (Ackard

et al., 2008; Bryden et al., 1999; Caccavale et al., 2015) compared to

males with diabetes. Most studies provide support that individuals with

diabetes who engage in disordered eating or insulin restriction are at

risk for elevated glycated hemoglobin (Lloyd et al., 1987; d’Emden

et al., 2013; Jones et al., 2000; Rodin et al., 1991; Svensson, Engstrom,

& Aman, 2003; Wing, Nowalk, Marcus, Koeske, & Finegold, 1986), but

a couple of studies did not find a significant association (Colton et al.,

2013; Engstr€om et al., 1999).

Parents’ personal eating attitudes (e.g., weight/shape concerns)

and habits (e.g., attempts at weight loss) and negative comments

about their child’s weight were associated with child disordered

eating (Colton, Olmsted, Daneman, Rydall, & Rodin, 2007; Maharaj,

Rodin, Olmsted, Connolly, & Daneman, 2003; Mellin et al., 2004). In

addition, characteristics of a maladaptive family environment were

associated with child disordered eating, including: poor family meal-

time structure, parent–child relationship quality, and communication,

lack of trust, and low cohesion (Maharaj et al., 2003; Mellin et al.,

2004; Neumark-Sztainer et al., 1996; Neumark-Sztainer, Story,

Hannan, Perry, & Irving, 2002). Family conflict specifically about the

child’s diabetes was associated with increased disordered eating

(Caccavale et al., 2015). In contrast, a positive parent–child

relationship predicts better metabolic control (Helgeson, Siminerio,

Escobar, & Becker, 2009).

4.2 | Cystic fibrosis

Cystic fibrosis is a life-limiting, autosomal recessive genetic disease,

with a current median life expectancy in the United States of 42 years

(Cystic Fibrosis Foundation, 2017) that has improved compared to dec-

ades earlier (1979: 15 years; 1991: 23 years) (Halliburton, Mannino, &

Olney, 1996). The most concerning symptoms of cystic fibrosis for chil-

dren are failure to thrive and malnutrition, which makes feeding a prior-

ity early and throughout child development. Children with cystic

fibrosis are born with the disease, which places the CI onset prior to

the development of ED symptoms for all nine studies (see Table 1).

Children with cystic fibrosis who engage in disordered eating are

inclined to have AN symptoms rather than BED or BN symptoms. This

pattern of disordered eating counters the pediatric pulmonary treat-

ment goals and parents’ feeding objective to increase children’s nutri-

tional intake and maintain sufficient body weight. Children with cystic

fibrosis did not meet full criteria for AN or any other ED in studies that

used a diagnostic assessment, but disordered eating prevalence was

elevated in most studies, with some ED scores indicating a possible ED.

Children with cystic fibrosis had less severe disordered eating than chil-

dren with an ED only, but more severe than controls (Blair, Cull, &

Freeman, 1994; Quick, McWilliams, & Byrd-Bredbenner, 2012; Steiner,

Rahimzadeh, & Lewiston, 1990). In contrast, Raymond et al. (2000)

found that children with cystic fibrosis did not have a negative body

image or desire for perfection when compared to healthy children (Ray-

mond et al., 2000). Parents of children with cystic fibrosis were signifi-

cantly impacted by their child’s illness, including financial and social

stress, and tended to be overinvolved in their child’s life (Blair et al.,

1994; Pumariega, Pearson, & Seilheimer, 1993). However, parents of a

child with cystic fibrosis also tended to use healthy coping skills, includ-

ing seeking social support, feel more competent in coping with the ill-

ness, and excel at problem solving compared to parents of a child with

an ED (Blair et al., 1994; Steiner et al., 1990). More recent research on

parents coping skills in the context of disordered eating is lacking in the

cystic fibrosis literature.

FIGURE 1 PRISMA flow diagram for study inclusion
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TABLE 2 Critical analysis of studies: risk of bias and statistically significant differences of disordered eating in children with chronic illness
versus controls

Study
Study
type Sampling

Control
group

Measure
of ED Attrition ED in CI versus control group

Diabetes

Ackard et al. (2008) C – – 1 1body dissatisfaction;
1unhealthy weight control behavior

Antisdel and Chrisler (2000) C 1 –
Bächle et al. (2016) C – –
Baechle et al. (2014) C – – – –body dissatisfaction; 1food-intrusive

thoughts
Battaglia et al. (2006) C 1 –
Bernstein et al. (2013) C 1 –
Bryden et al. (1999) L 1 – 1
Caccavale et al. (2015) C 1 1
Cantwell and Steel (1996) C 1 –
Colton et al. (2004) C – – – 1disordered eating; 1excessive exercise;

1binge eating; 1EDNOS
Colton et al. (2007) L 1 – –
Colton et al. (2013) L 1 – 1
d’Emden et al. (2013) C 1 –
Engstrom et al. (1999) C 1 – – 1drive for thinness; 1body dissatisfaction
Grylli et al. (2004) C – –
Grylli et al. (2005) C 1 –
Grylli et al. (2005) C 1 –
Helgeson, Escobar, (2007) L 1 1 – 1 1drive for thinness
Helgeson, Snyder, (2007) L 1 1 – 1 1disordered eating
Helgeson et al. (2009) L 1 – –
Howe et al. (2008) C 1 1
Hsu et al. (2009) C 1 – – 1bulimic symptoms
Hudson et al. (1985) C 1 1
Johnson et al. (2014) C – –
Jones et al. (2000) C – – – 1binge eating; 1ED diagnosis
Kaminsky and Dewey (2014) C – – – No differences
Khan and Montgomery (1996) C 1 – – 1drive for thinness; 1body dissatisfaction
Kichler et al. (2008) C 1 – –
Lloyd et al. (1987) C 1 1 – 1body dissatisfaction (female);

1drive for thinness;
1disordered eating (male)

Maharaj et al. (2003) C 1 –
Markowitz et al. (2009) C 1 –
Markowitz et al. (2010) C 1 1
Markowitz et al. (2013) L 1 – 1
Mellin et al. (2004) C 1 1
Meltzer et al. (2001) C 1 1 – –body dissatisfaction (girls); –bulimic

symptoms (boys)
Neumark-Sztainer et al. (1995) C – – 1 1body dissatisfaction; 1risky weight

loss practices
Neumark-Sztainer et al. (1996) C – – 1 1binge eating; 1purging
Neumark-Sztainer et al. (2002) C – 1
O’Dell and DuPaul (2012) C 1 1
Olmsted et al. (2008) L – – –
Palladino et al. (2013) L 1 – – 1 No differences
Peveler et al. (1992) C 1 – – 1dietary restraint; 1disordered eating
Peveler et al. (2005) L 1 – –
Philippi et al. (2013) C 1 –
Pinar (2005) C 1 – – 1disordered eating
Pollock-BarZiv and Davis (2005) C 1 –
Pollock et al. (1995) L – – 1
Powers et al. (1990) C 1 –
Quick et al. (2012) C – – – 1excessive exercise; 1use medication

to control weight
Rodin et al. (1985) C 1 –
Rodin et al. (1986) C 1 –
Rodin et al. (1991) C 1 –
Rydall et al. (1997) L 1 1 1
Scheuing et al. (2014) L – 1 –
Schwartz et al. (2002) C 1 –

(Continues)
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4.3 | Celiac disease

Celiac disease is an autoimmune disorder that causes an inflammatory

reaction to the ingestion of gluten due to immune system, genetic, and

environmental factors (Green & Cellier, 2007). Approximately one third

of children with EDs report having abdominal complaints, including

constipation, bloating, abdominal pain, and dyspepsia (Basso et al.,

2013) (see Table 1). Basso et al. (2013) reported the rate of celiac dis-

ease in a sample of children (81% female) with AN (0.6%) (Basso et al.,

2013) to be similar to the general population (Green & Cellier, 2007),

but Welch, Ghaderi, and Swenne (2015) examined a larger sample of

children with different types of EDs and found a rate of AN or atypical

AN that was four times greater in girls (2.4%) and absent in boys

(Welch et al., 2015). Similarly, Karwautz et al. (2008) examined a sam-

ple of children with celiac disease and found that the rates of EDs for

females (4.8% with a history of ED; 3.9% with a current ED; [Karwautz

et al., 2008]) were substantially higher than the general population (AN

0.3%; BN 1%; BED 1%) (Hoek & van Hoeken, 2003). However, males

did not meet criteria for any EDs or subclinical EDs, and had low scores

on the Eating Disorder Inventory-2 (Karwautz et al., 2008). Celiac dis-

ease typically preceded the onset of disordered eating and a diagnos-

able ED in the majority of cases (85.7%), with an average of 9.87 years

between the onset of celiac disease and the onset of eating pathology

TABLE 2 (Continued)

Study
Study
type Sampling

Control
group

Measure
of ED Attrition ED in CI versus control group

Smith et al. (2008) C – 1 – 1ED diagnosis;
Steel et al. (1987) C 1 1
Striegel et al. (1992) C – – – –overeating
Svensson et al. (2003) C – – – 1drive for thinness
Takii et al. (1999) C 1 – – Subjects selected based on having an ED.
Takii et al. (2002) C 1 – –
Takii et al. (2011) C 1 1 – Subjects selected based on having an ED.
Tse et al. (2012) C – –
Vila et al. (1995) C 1 – – N/A
Welch et al. (2015) C 1 –
Wilson et al. (2015) C 1 –
Wing et al. (1986) C – – – 1disordered eating
Wisting et al. (2015) C 1 – N/A
Wotton et al. (2016) C – – 1 Subjects selected based on having an ED

Cystic fibrosis

Blair et al. (1994) C – 1 – N/A
Borawska-Kowalczyk and Sands (2015) C 1 1
Bryon et al. (2008) C – –
Pearson et al. (1991) C 1 –
Pumariega et al. (1993) C 1 1
Quick et al. (2012) C – – – 1excessive exercise; 1use medication

to control weight
Raymond et al. (2000) C 1 – – –drive for thinness; –body dissatisfaction
Shearer and Bryon (2004) C – –
Steiner et al. (1990) C 1 – – –disordered eating

Celiac disease

Basso et al. (2013) C 1 –
Karwautz et al. (2008) C 1 – – N/A
Quick et al. (2012) C – – – 1excessive exercise; 1use medication

to control weight
Wagner et al. (2015) C 1 – – N/A
Welch et al. (2015) C – –

Gastrointestinal disorders and inflammatory bowel diseases

Boyd et al. (2005) C – –
Boyd et al. (2010) L – – 1
Gendall et al. (2005) C 1 –
Lee et al. (2012) C – –
Perez et al. (2013) L – – – – Subjects selected based on having an ED
Quick et al. (2012) C – – – 1excessive exercise; 1use medication

to control weight
Sullivan et al. (1997) C 1 1 – No differences

Note. C 5 cross-sectional; CI 5 chronic illness; ED 5 eating disorders; L 5 longitudinal; – low bias (columns 3–6) or less disordered eating in the
group with chronic illness than the control group (column 7);1high bias (columns 3–6) or more disordered eating in the group with chronic illness than
control group (column 7).
The critical analysis of the risk of bias is based on the Fowkes and Fulton (1991) method. A column for quality of blind assessments of the outcome
variable was not included because none of the studies included blind assessments.
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(Karwautz et al., 2008). Karwautz et al. (2008) and Wagner et al. (2015)

found evidence that celiac disease started prior to the onset of disor-

dered eating, but Basso et al. (2013), Quick et al. (2012), and Welch

et al. (2015) did not provide data on the order of onset. Overall, chil-

dren with celiac disease have a greater risk for developing EDs and dis-

ordered eating than the general population and the risk is predominant

in females.

4.4 | Gastrointestinal disorders and inflammatory

bowel diseases

Gastrointestinal disorders (e.g., irritable bowel syndrome) and inflam-

matory bowel diseases (e.g., Crohn’s disease) are a heterogeneous

group of CIs that affect the gastrointestinal tract and digestive system.

Children with gastrointestinal disorders and inflammatory bowel dis-

eases tend to have feeding and eating problems (e.g., low variety and

volume of intake, food refusal, gagging/vomiting) that can extend after

treatment of the disorder (Field, Garland, & Williams, 2003; Mackner &

Crandall, 2007; Meyer et al., 2014; Mukkada et al., 2010). The litera-

ture provides consistent evidence that children with EDs have a high

rate of gastrointestinal disorders and inflammatory bowel diseases (see

Table 1). Boyd, Abraham, and Kellow (2005) and Boyd, Abraham, and

Kellow (2010) studies have found that 97–98% of inpatients with an

ED had a gastrointestinal disorder, 53% had three or more gastrointes-

tinal disorders, and 77% continued to have a gastrointestinal disorder

at 12-month follow-up (Boyd et al., 2005, 2010). Children with AN spe-

cifically have a high rate of gastrointestinal disorders or symptoms (75–

79%) compared to healthy children and the severity of AN is positively

associated with gastrointestinal symptoms (Lee, Ng, Kwok, Thomas, &

Becker, 2012; Perez, Coley, Crandall, Di Lorenzo, & Bravender, 2013).

Irritable bowel syndrome presents as the most common gastrointestinal

disorder in children with AN (Perez et al., 2013). Women with BN who

retrospectively reported having pediatric GI problems (33%) were more

likely to be younger when they started binge eating, have more severe

binge-eating behavior, and have experienced sexual abuse than women

without GI problems (Gendall, Joyce, Carter, McIntosh, & Bulik, 2005).

Sullivan, Blewett, Jenkins, and Allison (1997) found that children with

irritable bowel syndrome had more unhealthy eating attitudes than

children with inflammatory bowel disease and controls (Sullivan et al.,

1997). Only one of the seven studies reviewed provided evidence of

the age of onset between the CI and ED, with the gastrointestinal dis-

order starting before the ED. In summary, ED and gastrointestinal/

inflammatory bowel symptoms are highly comorbid and the collection

of symptoms can impact pediatric quality of life.

5 | DISCUSSION

This is the first comprehensive, systematic review of the relationship

between diet-treated CI and EDs in children to our knowledge. The

review followed the PRISMA guidelines, covered literature up to June

2016, and utilized a broad definition of eating pathology (i.e., disor-

dered eating) and pediatric age (i.e., late adolescence). Limitations of

the review include: (a) chronological order had to be inferred or

relevant data was unavailable for several studies and (b) over 50

assessments of disordered eating were used, which may explain differ-

ential findings, and (c) a few number of studies for each CI except for

diabetes (see Table 1). We found that diet-treated CI inherently

requires a focus on a child’s food intake and nutrition to optimize

health outcomes, but are also associated with disordered eating and

EDs. This literature review indicates that children with diabetes, cystic

fibrosis, celiac, gastrointestinal disorders, and inflammatory bowel dis-

ease have a higher likelihood of experiencing disordered eating habits

or developing an ED during the course of childhood. We also found

that onset of type 1 diabetes, cystic fibrosis, and celiac disease is more

likely to occur prior to the development of disordered eating behaviors.

The diabetes literature we reviewed had the largest number of

studies and strongest evidence for the association between a diet-

treated CI and disordered eating. Disordered eating behaviors and atti-

tudes, body dissatisfaction, and an unhealthy drive for thinness were

commonly experienced by children with diabetes. A pattern of impaired

self-care is evident in the noncompliance with medical recommenda-

tions and improper use of insulin to regulate weight. Maladaptive eat-

ing and lack of self-care result in negative medical outcomes, including

elevated glycosylated hemoglobin, a marker of poor disease control

that is related to long-term complications. Cystic fibrosis, celiac disease,

gastrointestinal disorders, and inflammatory bowel disease are associ-

ated with similar disordered eating attitudes and behaviors, but a lim-

ited number of studies have been conducted on these medical

conditions. Studies that differentiated male and female patients

revealed a higher likelihood of females having an ED than males, which

mirrors the findings of the general ED literature (Bulik et al., 2006;

Hoek & van Hoeken, 2003; Kjelsås, Bjørnstrøm, & G€otestam, 2004).

Overall, children with diet-treated CI are at risk for developing ED

symptomatology and the onset of diet-treated CI preceded the onset

of disordered eating or a diagnosable ED. This pattern was most

noticeable for children with diabetes and cystic fibrosis. The direction-

ality of the relationship between diet-treated CI and disordered eating

can be inferred based on their strong association and the order of

onset. Future research is needed on: (a) the relation between disor-

dered eating and cystic fibrosis, celiac disease, gastrointestinal disor-

ders, and inflammatory bowel diseases due to the limited number of

studies and (b) brief disordered eating screening tools based on the

norms of children with diet-treated CI.
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