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Abstract
Aim—Little is known about body image in children with endocrine conditions. We evaluated
body image in children with congenital adrenal hyperplasia (CAH), familial male precocious
puberty (FMPP), and Cushing's syndrome (CS).

Study design—We compared 67 patients (41 CAH, 12 FMPP, 14 CS) age 8–18 years with 55
age-matched controls.

Results—Patients expressed more weight unhappiness than controls (females: p <0.001; males: p
~ 0.01). This difference remained for females after adjusting for body mass index (BMI) (p ~
0.03), but not for males (p ~ 0.12). Unhappiness with height and age of appearance was similar
between groups. In female patients, higher BMI was a significant predictor of weight unhappiness
(p ~ 0.01).

Conclusion—Adolescents with CAH, FMPP, and CS are at risk for negative body image
regarding weight, but not height or age of appearance. Weight unhappiness is partially related to
greater weight, but factors unrelated to physical findings seem to contribute to negative body
image in female patients.

INTRODUCTION
Both early and late puberty, short stature, and obesity have been implicated as potential risk
factors for negative body image in healthy adolescents. Previous studies suggest that early
puberty is associated with negative body image in female but not male adolescents1,2. Early
puberty has also been reported as a risk factor for depression2,3, and risk-taking behavior in
girls4, while later maturation may predispose for poor self-image in boys5. In normally-
timed puberty, body dissatisfaction in females has been correlated with increased weight6,7.
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Short stature has been suggested as a risk factor for negative body image, especially in
males. However, several studies refute this notion8–10.

Patients with congenital adrenal hyperplasia (CAH), familial male precocious puberty
(FMPP) and Cushing's syndrome (CS) are at risk for abnormal growth and development.
CAH and FMPP represent two genetic causes of gonadotropin releasing hormone (GnRH)-
independent causes of precocious puberty and androgen excess. Patients with CAH and
FMPP are also at risk for development of secondary GnRH-dependent or central precocious
puberty, and patients with CAH are at risk for obesity due to glucocorticoid therapy11,12.
Although iatrogenic CS is common due to the widespread use of glucocorticoid medications
for the treatment of various non-endocrine conditions, CS due to endogenous causes, such as
pituitary tumors (Cushing's disease), is a rare endocrine condition. CS is characterized by
decreased growth and excessive weight gain, placing these patients at risk for negative body
image.

The aim of this study was to evaluate body image in patients with CAH, FMPP and CS, who
are at risk for abnonnal growth and development. We compared body image in our patients
with endocrine conditions to body image in age- and sex-matched controls, and evaluated
clinical characteristics and parental stature as possible predictors of negative body image in
these groups.

METHODS
Patients

From October 2002 through February 2005, we studied 67 patients (44 male, age 8–18
years) with endocrine disorders and 55 age- and sex-matched healthy children (23 male, age
9–16 years). Patients were recruited from ongoing research protocols at the National
Institutes of Health Clinical Center, Bethesda, Maryland, and included 41 patients (age 9–18
years) with classic CAH, 12 patients (age 9–14 years) with FMPP, and 14 patients (age 10–
18 years) with CS (Table 1). All patients with CAH were on glucocorticoid and
mineralocorticoid replacement, patients with FMPP were receiving an anti-androgen and an
aromatase inhibitor, and patients with CS were studied prior to surgical treatment. In
addition, 40 patients (10 female and 19 male patients with CAH, 11 patients with FMPP)
were receiving GnRH analog therapy (2 female and 19 male) or had completed GnRH
analog therapy (8 female and 11 male) for secondary central precocious puberty. The
average age of GnRH analog initiation was 7.6 years (range 4.8–10.9 years). All of the
patients with CS had biochemically confirmed hypercortisolism. The average duration of CS
based on onset of decreased growth velocity was 2.8 years (range 0.5–4.5 years). All
patients with CS were evaluated before surgery for removal of a pituitary adenoma (13
patients) or before bilateral adrenalectomy (one patient with bilateral adrenal micronodular
hyperplasia).

This study was approved by the institutional review boards at the National Institute of
Mental Health and the National Institute of Child Health and Human Development. Each
patient or a parent gave written informed consent, and children gave their assent.

Clinical protocol
All patients underwent a physical examination by either a trained nurse practitioner (MK) or
a pediatric endocrinologist (CAS, EWL or DPM) as part of their routine evaluation. Pubertal
stage was assessed by physical examination according to the criteria of Tanner for breast
development in females13 and according to a modified genital staging method based on the
average volume of both testes in males14. Specifically, testicular volumes <4 ml were
defined as stage 1; 4 to <8 ml as stage 2, 8 to <12 ml as stage 3, 12 to <15 ml as stage 4, and
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≥15 ml as stage 5. Healthy controls did not have a physical examination, but completed a
self-assessment questionnaire (see below).

Within 1 to 2 days of physical examination, patients were given a standardized written body
image questionnaire. Controls were administered the same questionnaire. Participants were
asked to answer the following questions using a 5-point Likert scale: 1) How happy are you
with your height? 2) How happy are you with your weight? 3) How happy are you with your
overall body build and figure? 4) How happy are you with how old you look? Possible
answers to each question were: 1) very unhappy, 2) somewhat happy, 3) neither unhappy
nor happy, 4) somewhat happy, 5) very happy. Following these questions, participants were
asked to complete a paper and pencil pubertal self-assessment. Females were given
standardized drawings and a written description of the five Tanner stages of breast and pubic
hair development; male patients were given drawings and a written description of five
Tanner stages of genital and pubic hair development15. Participants were asked to look at
each picture and circle the one that most closely resembled their own stage of development.

Statistical analysis
The data were analyzed using the statistical software SPSS (Chicago, IL). Body mass index
(BMI), height and weight standard deviation scores (SDS) were determined using
anthropometric reference data for US childrenl6. Midparental height was calculated using
the following formulas: [mother's height + father's height + 13 cm]/2 for males, and
[mother's height + father's height – 13 cm]/2 for females. Body image data were analyzed
separately for females and males because of expected sex differences based on prior
studies5,17–19. Answers to the body image questions were merged into two categories:
unhappy (answer 1 or 2) or happy/neutral (answer 3, or 4 or 5) for each of the five body
image questions.

First, all groups were compared on clinical characteristics (age, height SDS, weight SDS,
BMI SDS, Tanner stage) using one way-ANOVA. Post-hoc analyses were performed using
a Bonferroni correction for multiple comparisons when significant differences were found
between the four groups.

Logistic regression was used to control for physical characteristics that were found to differ
between patients and controls (i.e., BMI SDS). For the body image analyses (unhappy vs
happy/neutral) using logistic regression, patient groups were merged into one group for each
sex if they were similar to each other when adjusted for BMI SDS. In additional analyses,
logistic regression was performed separately for patients and controls in order to identify
potential predictors of negative body image. For the body image question related to height
(question 1), potential predictors included height SDS, midparental height, father's height
(male group) and mother's height (female group). For the body image question related to
weight and overall body build (questions 2 and 3), potential predictors included weight SDS,
BMI SDS, and GnRH analog treatment (patients). For the body image question related to
age-appropriate appearance (question 4), potential predictors included height SDS, BMI
SDS, pubertal stage, GnRH analog treatment (patients), midparental height, father's height
(males) and mother's height (females).

Evaluation of inter-rater agreement (self-assessment vs physical examination) for patient
pubertal staging was performed using the weighted kappa statistic. Statistical significance
was defined as p<0.05. All values are expressed as means ± SD unless otherwise specified.

Ning et al. Page 3

J Pediatr Endocrinol Metab. Author manuscript; available in PMC 2011 July 8.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



RESULTS
The majority (79%) of patients who participated in our study was exposed to excess sex
steroids early in life due to a genetic condition (41 CAH, 12 FMPP) (Table 1). The
remaining 21% had acquired CS due to a tumor. Controls were group matched to patients by
age and sex. However, group differences were found for height SDS (p <0.001), weight SDS
(p <0.001) and BMI SDS (p <0.001) (Fig. 1). Specifically, patients with CS were
significantly shorter than both controls (p <0.001) and patients with FMPP (p <0.001) and
they were significantly heavier than controls (p <0.001). Patients with CAH and CS had
significantly higher BMI than controls (p <0.001 and p <0.001, respectively).

The patients and controls were similar in chronological age and patient groups had similar
bone ages. However, the majority of patients with CAH and FMPP received a GnRH agonist
for the treatment of central precocious puberty. None of the patients with CS experienced
early onset of central precocious puberty (Table 1). The self-assessment Tanner stage of
both male and female controls was comparable to the self-assessment and physical
examination Tanner stages of the patients (Table 1). Patients accurately estimated their
pubertal development (kappa: males: genital development 0.53, pubic hair 0.80; females:
breast development 0.71, pubic hair 0.70).

Body image questionnaires
All 67 patients and 55 controls completed the body image questionnaire. Body image
unhappiness related to weight was more frequent in patients than controls (females: 60.9%
vs 15.6%, p <0.001; males: 43.2% vs 13.0%, P = 0.01) (see Fig. 2). After adjusting for BMI
SDS, this difference remained significant for females (odds ratio [OR] = 5.1, 95%
confidence interval [CI]: 1.2, 21.6; P = 0.03), but was no longer significant for males (OR =
3.2, 95% CI: 0.7, 14.2; P = 0.12). Expression of body image unhappiness with height or age
of appearance was similar between patients and controls.

Unhappiness with body build was more frequent in females with CS than in female controls
(66.7% vs 15.6%; P = 0.001) and this difference remained significant after adjusting for
BMI SDS (OR = 8.2, 95% CI: 1.1–59.3; p = 0.02). Expression of unhappiness with body
build was similar between all other patient groups and controls.

In female patients, higher BMI SDS was found to be a significant predictor of unhappiness
with weight (p = 0.01). No other predictors were found to be significant for any of the other
body image questions for female patients, including height SDS, pubertal stage, age,
midparental height, parental height, and GnRH analog treatment. Similarly, no significant
predictors of negative body image were identified for any of the four questions for the
female controls, male patients and male controls.

Female patients who expressed unhappiness with weight had a significantly higher weight
SDS (1.59 ± 0.7 vs −0.06 ± l.4, p <0.001) and BMI SDS (1.8 ± 0.7 vs 0.26 ± 1.2, P <0.001)
than female patients who were satisfied with their weight (Fig. 3). Unhappiness with weight
in female controls, and male patients and controls was not associated with a higher weight or
BMI. Interestingly, body image unhappiness with height, body build or age of appearance
was not associated with any corresponding physical finding for both sexes and across groups
(Fig. 3).

DISCUSSION
We found that both female and male adolescents with CAH, FMPP, or CS are at risk for
negative body image with respect to weight, but not height or age of appearance. Negative
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body image with respect to body build was more likely than controls only in females with
CS. For male patients, body weight dissatisfaction was due to greater weight or BMI,
whereas in females adjusting for BMI did not account for all of their negative body image
even though it was a strong predictor. Excessive weight, therefore, may predispose
adolescents with endocrine disorders to negative body image, but females are also at risk for
negative body image that is unrelated to physical findings. Psychological and/or
environmental factors that were not addressed in this study may have contributed to the
female patients' negative body image.

Our findings are in partial agreement with previous studies that have demonstrated sex
differences with respect to body image and self-esteem in adolescents20,21. While
dissatisfaction during puberty in females has been correlated with weight22,23,
dissatisfaction among males has been associated with delayed maturation3. In our study,
dissatisfaction with weight was expressed by both female and male patients, but was greater
in female patients. In addition, our female patients, but not male patients, had excess
negative body image that was independent of physical findings.

Early puberty in girls has been reported as a risk factor for depression3,24, internalizing
symptoms2 and risk-taking behavior4,17,24. However, there is also evidence that the
psychosocial effects of early puberty may be short-term with resolution by adolescence25 or
adulthood17. Prior to initiation of therapy, children with precocious puberty have behavioral
problems and are not as socially competent as their peers20,21. However, the psychological
effect of treating (and thus delaying) early puberty has not been studied. All of our patients
with central precocious puberty were treated with GnRH analog, and being on GnRH analog
therapy was not a predictor of body image unhappiness.

We did not observe a correlation between height and satisfaction with height, which is
consistent with a growing body of literature suggesting that short children do not differ from
age-matched controls on measures of self-esteem and selfperception8,10,26. Several studies
have shown that short stature has minimal impact on psychological adaptation27,28,
psychosocial functioning, and quality of life29 of adolescents when compared to control
groups.

It is commonly assumed that the psychological well-being of overweight and obese children
is impaired30, particularly in adolescent females7,31,32. Our data support this theory. Females
who were unhappy with their weight and overall body build had significantly higher weight
and BMI than the females who were satisfied with their weight. This finding was not
replicated in the male group, but the trend was similar (unhappy patients tended to have
higher BMI), suggesting that obesity is a moderator of psychological well-being in
adolescent patients with endocrine disorders. The rapidity of weight gain in children may
also influence their body image. Although studies regarding this topic are lacking, one might
speculate that a rapid change in body weight could lead to a negative body image and may
have contributed to the unhappiness expressed by the patients with CS.

While patients with CS and FMPP shave not been studied with respect to body image
disturbances, there is a literature regarding patients with CAH and body image. Earlier
studies of adult females with CAH found that quality of life was not impaired as compared
to healthy controls, but significant impairment in body image was present33–35. Negative
body image has been inferred based on studies that have shown decreased sexual activity
and lack of sexual relationships in adult females with CAH. However, in a more recent study
of both male and female adolescents with CAH, no difference in self-image was found
between patients with CAH and controls36. High quality-of-life has also been reported in
adult females with CAH, despite being socially shy and less sexually active, possibly
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reflecting compensatory coping mechanisms34. In our study, while over one-half of all
males and females with CAH reported unhappiness with some aspect of their body, this
finding is not significantly different from the patients with CS or FMPP, suggesting that
having a history of ambiguous genitalia in females did not place them at higher likelihood
for negative body image. Interestingly, females with CAH, unlike females with CS, did not
report more unhappiness with their body build or figure more frequently than the female
controls.

The reliability of pubertal self-assessment has been examined in a number of adolescent
populations and the results are conflicting. Earlier studies report that healthy children with
normal weight are able to accurately assess their pubertal development using standardized
drawings37,38, while more recent studies suggest that these measures are not a reliable
means to assess development39,40. Additionally, self-reporting is not accurate in obese and
anorexic adolescents41,42 suggesting that body image may play a role. It is interesting to
note that both male and female patients in our study accurately assessed their pubertal
development. All of our patients were under the care of a pediatric endocrinologist, thus
puberty may have been discussed at one or more prior visits. Our data suggest that pubertal
self-assessment is accurate in adolescents with disorders of steroidogenesis.

There are several limitations to our study. The sample size of the patients with FMPP and
CS was small; however, these are rare conditions. All of our patients are seen and followed
at a clinical research center and might not accurately reflect patients seen in a more
conventional patient care setting. Although the patient groups studied here were similar
demographically, the healthy group did not permit control for the effects of a chronic illness.

Our data suggest that being overweight is the strongest predictor of body image disturbance
in adolescents with endocrine conditions associated with abnormal growth and development.
Adolescents with CAH, FMPP and CS are at risk for negative body image with respect to
weight, but not height or age of appearance. Female adolescents with CAH or CS are also at
risk for body image disturbances that are unrelated to their clinical findings. Further studies
are needed to evaluate the psychological aspects of these 'endocrine conditions.
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Fig. 1.
Anthropometrics in relation to patient group for height in (A) females and (B) males; and for
weight in (C) females and (D) males. CAH = congenital adrenal hyperplasia; FMPP =
familial male precocious puberty; Cushing = Cushing’s syndrome.
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Fig. 2.
Expression of negative body image for height, weight, overall body build and age of
appearance in patients with congenital adrenal hyperplasia, familial male precocious
puberty, and Cushing’s syndrome, and age- and sex-matched controls for (A) females and
(B) males. ** p <0.001; * p <0.05.
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Fig. 3.
Anthropometrics in relation to expression of negative body image for height in (A) females
and (B) males; and for weight in (C) females and (D) males.
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TABLE 1

Clinical Characteristics

CAH
(n = 41)

FMPP
(n = 12)

Cushing
(n = 14)

Control
(n = 55)

No. of males (%) 27 (65.9) 12 (100) 5 (35.7) 23 (41.8)

Age (years) 12.6 ± 2.5 114 ± 1.8 13.9 ± 2.9 13.3 ± 2.2

    Female 13.7 ± 2.6 13.9 ± 2.6 13.3 ± 2.1

    Male 12.1 ± 2.4 11.4 ± 1.8 13.9 ± 2.4 13.3 ± 2.2

Bone age (years) 13.8 ± 1.9 14.3 ± 2.6 13.9 ± 2.4

Height (SDS) 0.0 ± 1.2 1.0 ± 1.3 −0.9 ± 1.2 0.5 ± 1.1

    Female −0.4 ± 1.2 −0.9 ± 1.1 0.6 ± 1.0

    Male 0.2 ± 1.2 1.0 ± 1.3 −0.9 ± 1.4 0.4 ± 1.1

Weight (SDS) 1.1 ± 1.5 1.2 ± 0.7 1.9 ± 0.9 0.4 ± 1.2

    Female 0.6 ± 1.5 1.5 ± 0.6 0.4 ± 1.4

    Male 1.3 ± 1.4 1.2 ± 0.7 2.5 ± 1.1 0.4 ± 1.1

Body mass index (SDS) 1.2 ± 1.2 1.0 ± 0.8 2.1 ± 0.7 0.3 ± 1.2

    Female 0.8 ± 1.3 1.9 ± 0.7 0.5 ± 0.8

    Male 1.4 ± 1.1 1.0 ± 0.8 2.6 ± 0.3 −0.0 ± 1.6

Tanner stage 2.5 ± 1.5 3.1 ± 1.2 3.3 ± 1.3

      Physical exam

      (breasts/testes)

Tanner stage 2.6 ± 1.3 3.3 ± 1.0 3.1 ± 1.1 3.1 ± 1.2

      Self-assessment

      (breasts/testes)

Tanner stage 2.8 ± 1.4 3.3 ± 1.0 4.0 ± 1.1

      Physical exam

      (public hair)

LHRH analogue, n (%) 29 (70.7) 11 (91.7) 0 (0)

Data are reported as means ± SD unless otherwise noted.

CAH = congenital adrenal hyperplasia; FMPP = familial male precocious puberty; Cushing = Cushing’s syndrome.
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