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Abstract
Objectives—To examine the mediating role of youth depressive symptoms in the relationship
between parent distress and youth health-related quality of life (HRQOL) in a sample of
adolescents with inflammatory bowel disease (IBD).

Methods—Sixty-two adolescents, aged 13-17 years, with a confirmed diagnosis of IBD
completed assessments of depressive symptoms and HRQOL. Each adolescent’s primary
caregiver completed a measure of parent stress related to their child’s illness. Pediatric
gastroenterologists provided data for disease severity assessments.

Results—Multiple regression analyses revealed that adolescent depressive symptoms fully
mediated the relationship between parent distress and several dimensions of HRQOL (i.e., General
Well-Being, Emotional Functioning, Social Functioning, and Total HRQOL). Moreover,
mediation was observed after statistically controlling for the impact of disease severity, IBD
diagnosis, and significant demographic parameters on HRQOL.

Conclusions—Findings suggests that adolescent depressive symptoms may serve as the
mechanism through which parent distress is linked to poorer HRQOL in adolescents with IBD.
Close monitoring of parent illness-related distress and adolescent depressive symptoms as well as
clinical interventions targeting these factors, are needed to promote optimal outcomes in
adolescents with IBD.
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The diagnosis of inflammatory bowel disease (IBD) can be emotionally challenging for both
children and parents. IBD involves unpleasant symptoms (e.g., diarrhea, abdominal pain)
and treatment regimens that are complex and time-consuming (e.g., daily medication,
surgical procedures). Disease symptoms and medication side effects can make IBD an
embarrassing illness during childhood and adolescence and, consequently, psychosocial
functioning and health-related quality of life (HRQOL) may be impaired. Indeed, research
demonstrates that among children and adolescents with IBD, body image (e.g., short stature
and weight gain), physical symptoms (e.g., diarrhea), and frequent visits to the bathroom are
primary concerns [1-3], and adolescents experience lower HRQOL in physical functioning,
psychological functioning, and autonomy domains [4-6]. While disease severity and level of
parent stress have been identified as predictors of lower HRQOL in youth with other chronic
conditions, there is very limited understanding of risk factors, other than disease severity,
associated with poorer HRQOL in IBD. Since the focus of health care in pediatrics has
shifted from concentrating predominantly on mortality and morbidity to a more
comprehensive view that encompasses patient-reported physical functioning as well as
psychosocial functioning [7], HRQOL has become an important outcome variable for
medical providers [8]. It is therefore important to identify factors that contribute to poor
HRQOL in adolescents with IBD.

Poor HRQOL among youth with chronic medical conditions has been linked to greater
psychosocial and internalizing (i.e., emotional and mood difficulties such as anxiety and
depression) problems. For example, among youth with epilepsy [9], obesity [10], asthma
[11], and diabetes [12], depressive symptoms and psychosocial functioning have been
identified as strong predictors of poor quality of life, suggesting that internalizing difficulties
may be an important contributing factor to HRQOL. In children and adolescents with IBD,
research has shown a tendency for this population to experience elevated rates of
internalizing difficulties, particularly anxiety and depression, compared to otherwise healthy
youth [13]. While the etiology of depression in this population may have both a
psychological (e.g., difficulties adjusting and/or coping with the chronic demands of IBD)
and biological (e.g., inflammatory proteins) basis, recent research indicates that adolescents
with IBD are 4.6 times more likely to experience significant symptoms of anxiety and
depression compared to healthy adolescents [14]. However, more current and population
based data are needed to confirm this finding. Nevertheless, patient emotional distress may
be an important factor to consider when assessing HRQOL among children and adolescents
with IBD.

Similar to patients’ experience, parents of children and adolescents with IBD exhibit
heightened levels of emotional distress and poorer functioning [15]. Poor psychosocial
functioning among mothers in youth with IBD has been correlated with greater adolescent
depressive symptoms and more negative IBD health outcomes [16], In a separate study,
maternal functioning was related to poorer HRQOL in adolescents with IBD [17]. Yet, no
research has examined these variables together to determine underlying mechanisms through
which they are related despite the theoretical underpinnings of the findings, which are
congruent with Thompson’s Transactional Stress and Coping model [18]. This model has
been empirically tested in various pediatric populations, and posits that in the context of a
child’s chronic medical condition, the parent’s own functioning plays a key role in the
child’s psychological adjustment along with sociodemographic and illness parameters (e.g.,
diagnosis, prognosis), and child factors (e.g., cognitive appraisal). For example, Janicke et
al. [19] found that increased parent distress was associated with poorer child-reported
HRQOL in a sample of overweight youth, and that this relationship was mediated by child
depressive symptoms. Parent distress may similarly be a key factor in understanding
HRQOL among youth with IBD.
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It is clear that HRQOL among children and adolescents with IBD is an important outcome
variable to consider. However, little is currently known about the psychosocial risk factors
that contribute to low HRQOL in this population. Given the relationship between parent
distress and adolescent HRQOL as well as research documenting elevated levels of
internalizing difficulties in youth with IBD, it is plausible that adolescent HRQOL is
impacted by both their own level of distress as well as their parents’. This study was
designed to examine the link between parent distress, adolescent depressive symptoms, and
adolescent HRQOL in a sample of adolescents with IBD. Specifically, the mediating role of
youth depressive symptoms in the relationship between parent distress and youth HRQOL
was tested. We hypothesized that child depressive symptoms would mediate the relationship
between parent distress and HRQOL.

Materials and Methods
Participants

Participants included 62 adolescents aged 13-17 years with a confirmed diagnosis of IBD
and a prescribed treatment regimen of 5-aminosalycylic acid (5-ASA) and/or 6-MP/
azathioprine. Each adolescent’s primary caregiver also participated in the study. Exclusion
criteria included patients with a diagnosis of a neurocognitive disorder, prescription of >1
mg/kg/day corticosteroid (due to increased likelihood of psychiatric side effects[20-21]),
comorbid chronic illness diagnosis, and lack of English fluency. One hundred six patients
were eligible for the study; of these, 83 were able to be contacted for recruitment, 13
declined participation, and 8 did not provide complete data. Primary reasons for declining
participation included blood draw requirement, time constraints, and/or lack of interest.
Thus, a final sample of 62 adolescents (35 male, 27 female) receiving treatment for IBD
(CD n = 49; UC n = 13) and their caregivers participated in the current study. The majority
of adolescents were Caucasian (88.7%) and had a mean age of 15.4 years (SD = 1.4). Patient
and caregiver characteristics are outlined in Table 1. Sample characteristics were generally
representative of the pediatric IBD population and recently published studies in IBD [22].

Procedure
Study recruitment occurred at two large pediatric medical centers in the midwest (n = 28)
and northeast (n = 34) United States. Eligibility was determined by study personnel via chart
review. Eligible families were contacted during regularly scheduled gastroenterology clinic
appointments, scheduled Infliximab infusions, or via telephone. Informed consent/assent
were obtained from both the adolescents and their caregivers, after first confirming study
eligibility with caregivers. Disease severity assessments were completed by study personnel
using data provided by each participant’s gastroenterologist for the clinic appointment
corresponding to the study visit or the most recent clinic appointment. Participants were
compensated $25 for participation. Institutional Review Boards at each hospital approved
this study.

Measures
Demographic Questionnaire—A demographic questionnaire assessing family
characteristics (e.g., household income, marital status, parental education) was completed by
parents.

Pediatric Crohn’s Disease Activity Index (PCDAI; [23])—The well-validated
PCDAI [23] assesses Crohn’s disease activity using both subjective (e.g., pain) and
objective criteria (e.g., physical exam), laboratory findings, and growth parameters. Scores
range from 0-100: ≤10 = inactive disease; 11-30 = mild disease, and > 30 = moderate-to-
severe disease activity[24]. Internal consistency was .95 in this sample.
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Lichtiger Colitis Activity Index (LCAI; [25])—The LCAI [25] uses both subjective and
objective criteria to assess 8 UC symptoms (score 0-21): daily stool frequency, nocturnal
diarrhea, visible blood in stool, fecal incontinence, abdominal pain or cramping, general
well-being, abdominal tenderness, and need for anti-diarrheal medication, with higher scores
representing more severe disease. LCAI scores range from 0-21. Scores ≤ 2 indicate
quiescent disease; < 10 indicate a response to therapy; ≥ 10 indicate active disease and no
response to therapy [26]. Internal consistency was .85 in this sample.

Pediatric Inventory for Parents (PIP; [27])—The PIP is a 42-item parent-report
questionnaire using 5-point Likert scaling that measures both the frequency (PIP-F) and
difficulty (PIP-D) of illness-related parent stress across 4 factors: Communication, Medical
Care, Role Functioning, and Emotional Distress. Good validity and internal consistency has
been demonstrated previously (α = .80 - .96) [27] and also within the current study (PIP-F, α
= .96; PIP-D, α = .95).

Children’s Depression Inventory (CDI; [28])—The CDI is a well-validated 27-item
self-report questionnaire of depressive symptomatology. Using a 3-point Likert scale that
ranges from 0 (no symptom) to 2 (distinct symptom), the CDI assesses negative mood,
interpersonal problems, ineffectiveness, anhedonia, and negative self-esteem. The CDI total
scores ranges from 0 to 54 with a clinical cutoff score of 13 or higher indicative of elevated
depressive symptoms. A high degree of internal consistency was demonstrated within the
current sample (coefficient α = 0.90).

IMPACT-III [29]: The IMPACT-III is a 35-item self-report, IBD-specific measure of
HRQOL. It assesses the extent to which an adolescent is affected by a particular issue (e.g.,
stomach pain, missing out on certain activities) using 5-point Likert scaling, with lower
scores indicating poorer HRQOL. Originally, 6 domains (i.e., bowel symptoms, systemic
symptoms, social/functional concerns, body image, test and treatment concerns, and
emotional concerns) were proposed. However, a recent examination of this measure’s factor
structure revealed 4 factors with good to excellent reliability: general well-being, emotional
functioning, social functioning, and body image [30]. This factor structure was used in this
study, along with a total score of HRQOL created by adding all 35 items. This total score
demonstrated excellent internal consistency for the current sample (Cronbach’s α = .95).

Statistical Analyses—Descriptive statistics were calculated including means and
standard deviations. Bivariate correlations were conducted to identify significant
relationships between continuous demographic or medical characteristics (i.e., adolescent
age, disease severity) and IMPACT-III scores of adolescent HRQOL. Also, to identify
significant differences of demographic/medical characteristics on IMPACT-III scores, t-tests
were conducted on dichotomous variables (i.e., adolescent gender, IBD diagnosis) and one-
way analyses of variance (ANOVA) were conducted on the remaining categorical variables
(i.e., adolescent grade, adolescent ethnicity, parent marital status, parent education level,
parent employment status, household income). Any significant demographic and/or medical
variables were entered into subsequent analyses as covariates. Multiple regression analyses
were performed to test mediation (i.e., parent stress ➔ adolescent depressive
symptomatology ➔ adolescent HRQOL) using the Baron and Kenny framework [31]. The
four factors of the IMPACT-III and the total score were used as outcome measures of
adolescent HRQOL. Presence of mediation was determined by testing whether: 1) parent
stress was associated with adolescent depressive symptoms, 2) parent stress was associated
with dimensions of HRQOL, and 3) when parent stress and adolescent depressive symptoms
were included in the same model, the effect of parent stress on HRQOL values was reduced.
Standardized beta weights (β) and significance levels (p) are reported for relevant variables

Herzer et al. Page 4

J Pediatr Gastroenterol Nutr. Author manuscript; available in PMC 2012 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



in each analysis. In all analyses, the Sobel test was used to detect statistical significance of
the mediator [32]. Analyses were conducted in SPSS 15.0.1 (SPSS Inc., Chicago, IL).

Results
Preliminary analyses revealed a significant negative correlation between disease severity
and each dimension of HRQOL (General Well-Being, r = −.47, p < .01; Emotional
Functioning, r = −.39, p < .01; Social Functioning, r = −.27, p < .05; Body Image, r = −.32,
p = .01; Total HRQOL, r = −.45, p < .01). A significant difference of IBD diagnosis was
also found on General Well-Being, t(59) = −2.91, p < .01, Body Image, t(60) = −2.39, p < .
01, and Total HRQOL, t(58) = −2.22, p < .01, with adolescents diagnosed with Crohn’s
disease reporting lower HRQOL than those with ulcerative colitis. Body image was also
found to be significantly different based on household income, F (8, 49) = 2.86, p = .01,
with adolescents from higher household income homes endorsing greater body image. Thus,
disease severity, diagnosis, and income were significantly related to the primary outcome
and were therefore entered into subsequent regression models simultaneously with the
hypothesized predictors (i.e., parent stress and adolescent depressive symptoms).
Additionally, adolescents had a mean CDI total depressive symptoms score of 5.85 (SD =
6.43); however, 15% of this sample endorsed symptoms falling in the clinical range (≥ 13).

Figure 1 provides a graphical representation of the mediator model. In the first step of each
regression analysis (i.e., parent stress ➔ adolescent depressive symptoms), parent stress
predicted variance in adolescent depressive symptoms (β = .42, p < .01). In the second step
of each regression analysis (i.e., parent stress ➔ adolescent HRQOL), parent stress
significantly predicted variance in General Well-Being (β = −.35, p < .01), Emotional
Functioning (β = −.31, p = .01), Social Functioning (β = −.36, p < .01), and Total HRQOL
(β = −.37, p < .01). In the last step of each regression analysis (parent stress and adolescent
depressive symptomatology ➔ adolescent HRQOL), the effect of parent stress on
adolescent General Well-Being (β = −.09, p = n.s.; Sobel = −3.04, p < .01), Emotional
Functioning (β = −.11, p = n.s.; Sobel = −2.52, p = .01), Social Functioning (β = −.13, p =
n.s.; Sobel = −2.87, p < .01), and Total HRQOL (β = −.09, p = n.s.; Sobel = −3.06, p < .01)
became nonsignificant with adolescent depressive symptomatology also in the model. Thus,
full mediation was found for all dimensions of HRQOL, with the exception of Body Image.

Given the possible overlap in items assessing emotional functioning between the CDI and
the Emotional Functioning subscale of the IMPACT-III, a total HRQOL score was
calculated with emotional functioning items removed. Identical regression analyses were
conduced with this modified Total HRQOL variable. Parent stress significantly predicted
adolescent depressive symptomatology (β = .42, p < .01) and Total HRQOL (β = −.36, p < .
01), and with parent stress and adolescent depressive symptomatology in the model, parent
stress was no longer a significant predictor of Total HRQOL (β = −.07, p = n.s.), indicating
full mediation.

Discussion
This study is the first to examine the relationship of patient and parent psychosocial factors
with HRQOL in adolescents with IBD. Results indicate that the mechanism through which
parent distress is related to lower levels of HRQOL is adolescent depressive symptoms even
after statistically controlling for disease severity and IBD diagnosis. Consistent with prior
research, greater disease severity [3] as well as a diagnosis of Crohn’s disease (rather than
ulcerative colitis) [4] were associated with lower ratings across multiple HRQOL
dimensions (e.g., body image, general well-being, and total HRQOL). Moreover, because
disease severity, diagnosis, parenting stress, and adolescent depressive symptoms were
entered into the model simultaneously, these findings suggest that relative to disease-related
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factors, parent and patient psychosocial factors may be stronger predictors of poorer
HRQOL. However, these findings extend the literature by providing preliminary evidence of
psychosocial factors that place this population at risk of experiencing greater disruptions in
HRQOL.

Approximately 15% of these adolescents experienced depressive symptoms falling in the
clinical range (≥ 13), consistent with other IBD samples of older children and adolescents
[33]. Depressive symptoms were directly related to lower perceived HRQOL in the areas of
general well-being, emotional and social functioning, and body image. Moreover, adolescent
depressive symptoms explained a significant proportion of the parent stress-adolescent
HRQOL relationship across several dimensions of HRQOL, including general well-being,
emotional functioning, social functioning, and overall HRQOL. This suggests that these
adolescents are vulnerable to experiencing disruptions in daily functioning and well-being
via two pathways; first, through their own emotional distress, and second, by being exposed
to the adjustment difficulties experienced by their parents. The broader child development
literature provides insight into the process by which parent and child functioning might
interact to affect child psychosocial outcomes such as HRQOL. For example, research
shows that children of distressed mothers are at increased risk of internalizing and
externalizing difficulties [34-35] via maladaptive parent-child interactions. Distressed
parents have been found to provide inadequate support [36], be less responsive to the
youth’s needs [37], and grant less autonomy to the youth [38], consequently placing
adolescents at elevated risk of experiencing greater emotional distress.

Data from the current study builds upon extant literature in several ways. To our knowledge,
this is the first study to not only examine risk factors of poorer quality of life in pediatric
IBD beyond disease severity, but also the contribution of caregiver psychosocial factors
(i.e., parent distress) to the emotional functioning of youth with IBD. This is also an
important first step towards articulating the complex relationships among patient and parent
risk factors related to HRQOL in adolescents with IBD. The current study also used an
empirically-validated theoretical framework (i.e., Thompson’s transactional stress and
coping model) to guide the hypotheses; which has been identified as a need in pediatric IBD
research [39]. This study also suggests that the rate of clinically elevated symptoms of
depression in this pediatric IBD sample is higher than that found in the general adolescent
population [40].

These findings should be interpreted in the context of some limitations that carry important
implications for future research. Characteristics of this particular sample (i.e., Caucasian,
adolescents, predominantly inactive disease status, and mostly Crohn’s disease diagnoses)
may limit generalizability of findings to the broad IBD population. The high socioeconomic
status (SES) of this sample, though similar to other published studies in pediatric IBD [41],
must also be considered as a potential limitation to generalizability. In addition, since
mothers comprised the majority of this sample, parental psychological distress
predominantly reflects mothers’ emotional distress. While fathers are widely
underrepresented in pediatric research [42], and mothers are generally included as primary
caregivers in pediatric IBD research, future research that gives greater focus on fathers’
functioning will provide a more complete and accurate representation of how parents adjust
to their child’s IBD. This study also focused solely on adolescent depressive symptoms and
did not examine other patient psychological variables such as anxiety and externalizing
difficulties. Given the comorbidity between depression and other diagnoses such as anxiety
in youth [43], future research should measure adolescent psychological functioning more
broadly, thus capturing these interrelated psychological variables. It thus remains unclear
whether parent stress is similarly related to other patient mood/behavioral states, and
ultimately HRQOL, or whether adolescent depressive symptoms are uniquely more
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vulnerable to parent stress. Lastly, the cross-sectional nature of these analyses did not allow
us to examine variations in parent stress and adolescent depressive symptoms over time or
make causal inferences. Longitudinal research may identify critical time points in the course
of IBD at which parents and adolescents are particularly vulnerable to experiencing
difficulties and may also distinguish between chronic and reactive depression in adolescents.

Greater knowledge of factors that impede HRQOL in this population can guide clinical
interventions by targeting such risk factors directly. The joint contribution of parent and
adolescent distress to adolescent HRQOL highlights the need for family-based interventions
that target adolescent and parent adjustment to IBD diagnosis. Parents may be key agents of
change in their child’s psychosocial functioning, and their involvement in clinical
interventions may be crucial for improving the emotional well-being and HRQOL of
adolescents with IBD. Such interventions may be most beneficial if they specifically address
patient and parent emotional functioning, as well as the extent to which change in each
individual’s functioning is dependent on change in the other’s. For example, clinical
interventions may detect problematic levels of engagement between parents and adolescents
(e.g., overprotective parenting, enmeshment) that may stem from parental distress and
consequently affect adolescent functioning and HRQOL. Teaching adaptive coping and
problem-solving skills, as well as effective communication and conflict resolution may be
particularly useful in addressing these issues. Preliminary evidence in other pediatric
populations suggests that these family-based treatment components lead to better outcomes
[44].
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Figure 1.
Proposed mediator model: The mediating effect of adolescent depressive symptomatology
on the parent distress-HRQOL link.
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Table 1

Participant Characteristics

N 62

Adolescent age (years) 15.4 ± 1.4

Gender (% female) 43.5%

Ethnicity (% White, not Hispanic origin) 88.7%

Caregiver status

 Biological Mother (%) 85.5%

 Biological Father (%) 9.7%

 Adoptive Mother (%) 3.2%

 Other (%) 1.6%

Caregiver marital status (% married) 88.7%

Caregiver education level (% with at least a
college degree) 50.0%

Caregiver employment status
(% employed) 86.3%

IBD Diagnosis (%) 6.6 ± 4.0

 Crohn’s Disease 79.0%

 Ulcerative Colitis 21.0%

Disease Severity 9.83 ± 9.75

 PCDAI 11.68 ± 10.0

 LCAI 2.85 ± 3.9

PIP Difficulty 77.8 ± 24.7

CDI (adolescent) 5.85 ± 6.4

IMPACT-III Total Score 144.55 ± 19.9

IMPACT-III General Well-Being 58.03 ± 8.7

IMPACT-III Emotional Functioning 46.15 ± 7.1

IMPACT-III Social Functioning 21.87 ± 2.8

IMPACT-III Body Image 11.32 ± 2.4

Note. Scores are shown as means ± SD. PIP- Pediatric Inventory for Parents; CDI- Childhood Depression Inventory; PCDAI-Pediatric Crohn’s
Disease Activity Index; LCAI-Lichtiger Colitis Activity Index.
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