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Abstract
Objectives: To assess whether the prognosis of pediatric‐onset inflammatory
bowel disease (IBD) is influenced by its association with primary sclerosing
cholangitis (PSC) considering medical treatment, bowel resection, risk of
cancer, and mortality.
Methods: A retrospective population‐based study was conducted using data
from the EPIMAD Registry, one of the most extensive prospective population‐
based IBD studies globally. Cases (IBD‐PSC) were compared with matched
controls (matched‐IBD). Inclusion criteria were age ≤17 years at IBD diagnosis
and follow‐up ≥2 years. PSC was confirmed by magnetic resonance cho-
langiopancreatography and/or histology. Each case was matched to four
controls by propensity score (i.e., sex, age, year, and location of IBD at
diagnosis).
Results: We included 24 cases and 96 controls. Median duration of follow‐up
was 6.4 years (interquartile range = 3.1–14.3). No significant difference was
observed between the two groups in terms of exposure to treatment at 5 years
(immunosuppressants, corticosteroids, or antitumor necrosis factor). In IBD‐
PSC, cancers were 28 times more frequent (standardized incidence ratio =
27.9; 95% confidence interval [CI], 7.0–111.7, p = 0.002), and death was 13
times more frequent (standardized mortality ratio = 13.3; 95% CI, 3.3–53.4,
p = 0.010) than in the general population. No increased risk of cancer or
mortality was observed in patients with IBD but without PSC compared to the
general population.
Conclusion: Although the course of IBD is not different, the prognosis of
pediatric‐onset IBD associated with PSC is significantly worse than that of
pediatric‐onset IBD without PSC because of increased cancer and mortality
rates.
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1 | INTRODUCTION

Inflammatory bowel disease (IBD) is associated with
76% of cases of primary sclerosing cholangitis (PSC), a
rare chronic liver disease (0.2 cases per 100,000
children in the United States).1,2 Its pathophysiology
appears to be multifactorial, involving genetic pre-
disposition, environmental factors such as alterations in
gut microbiota, and changes in immune system
reactions.2–5 PSC means that no causal pathology has
been individualized to explain sclerosing cholangitis. In
addition, autoimmune sclerosing cholangitis is not
always easily distinguished from autoimmune hepatitis
(AIH) with overlap. Two recent studies hypothesized
that autoimmune sclerosing cholangitis and AIH rep-
resent different inflammatory phases of PSC.6,7 The
prognosis of PSC is poor, leading to the progressive
development of secondary biliary cirrhosis, whose
complications (i.e., portal hypertension and/or hepato-
cellular insufficiency) can be life‐threatening and whose
treatment can require liver transplantation.1,8,9 Rare
cases of cholangiocarcinoma during childhood (median
age, 15–18 years) were also described.8 Several adult
series have shown that when associated with PSC, IBD
seems to have a different phenotype compared with
isolated IBD (e.g., lower activity score, less use of
biologics, and fewer hospitalizations for IBD reasons)
but a higher frequency of colorectal cancers.4,10–14

Several pediatric series have confirmed a less severe
phenotype of IBD when associated with PSC. How-
ever, to our knowledge, few studies to date have
studied the cancer risk in this population, either for the
medium or long term.1,8,15–18

The aim of the present study was to compare the
medium‐term severity of pediatric‐onset IBD, whether
associated with PSC, in terms of mortality, cancer
occurrence, intestinal resection, and exposure to
treatments. We also aimed to compare the character-
istics of IBD in our population associated with PSC with
a reference population of IBD without PSC.

2 | METHODS

2.1 | Ethics statement

Use of the EPIMAD Registry was approved by the
National Commission on Informatics and Liberties
(CNIL No. 917089).

2.2 | Study design

We conducted a retrospective, population‐based study.
All patients from the EPIMAD Registry,19 diagnosed
before the age of 17 with IBD between 1988 and 2019,
associated with a radiologically and/or histologically

proven PSC (including during adulthood), and a follow‐
up of at least 2 years, were included in the cases group
and identified as the “IBD‐PSC” group. We excluded
patients with uncertain PSC (i.e., those without a
biopsy or magnetic resonance cholangiopancreato-
graphy [MRCP] to confirm PSC).

Each patient with IBD‐PSC was matched to four
controls extracted from the pediatric population in the
EPIMAD Registry20 to obtain comparable groups at
diagnosis, thereby reducing bias in the subsequent
analyses of further evolution of the disease. This con-
trol group was referred to as the “matched‐IBD” group.
Matching was performed using the propensity score
method on the following variables: age, year of diag-
nosis, sex, and location of the disease at IBD diagnosis
(according to the Paris Classification),21 with exact
matching on sex, age ±3 years and disease location
(for ulcerative colitis [UC], E3 and E4 are grouped to
enable matching).

2.3 | Data collection

The EPIMAD Registry is a population‐based IBD
registry in northern France (comprising 9.3% of the
entire French population) that prospectively collects
all incident cases of IBD since 1988. The details of the
methodology of this registry have been reported pre-
viously.19 IBD is defined by combining clinical, endo-
scopic, radiological, and biological criteria. Data were
assessed in a blinded manner by two independent
gastroenterologists. PSC was confirmed by histology
on liver biopsy and/or endoscopic retrograde cho-
langiopancreatography and/or MRCP. Data were col-
lected from the medical records of each patient at
each visit, from diagnosis to the point of maximal
follow‐up. These data were completed with hepatolo-
gic data retrospectively extracted from hospital
medical records.

What is Known

• Primary sclerosing cholangitis (PSC) is a rare
and severe disease in pediatrics.

What is New

• Risk of cancer and death in young adulthood
is increased in pediatric‐onset inflammatory
bowel disease (IBD) associated with PSC
compared with IBD alone.

• This study supports patient care by develop-
ing close follow‐up to detect liver complica-
tions and early complications, such as colonic
or liver cancers.
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For all patients, we collected information on the age
of the patient at IBD diagnosis, type and location of IBD
(according to the Paris Classification),21 extraintestinal
manifestations, treatments received, need for surgery,
occurrence of cancers, and mortality. Surgery was
restricted to intestinal resection, defined as partial or
total colectomy, ileocecal resection, or small‐bowel
resection.

2.4 | Follow‐up

Patients had a follow‐up of at least 2 years, as docu-
mented in their medical files. To determine vital status,
the identification (including name, surname, sex, date,
and place of birth) of each patient in the cohort was
cross‐linked with computerized French death certifi-
cates up to December 31, 2019. For the study of
mortality, follow‐up was conducted from the date of IBD
diagnosis until the end of 2019 for all patients.

Data on cancer diagnosis were obtained only from
medical files during follow‐up. As a result, follow‐up is
shorter for calculating cancer incidence than for mor-
tality, resulting in different numbers of person‐years for
cancer and mortality analyses.

2.5 | Reference data

For cancer, reference data at the national level were
obtained from the French Network of Population‐based
Cancer Registries for the period 1990–2015.22 It was
assumed that the cancer incidence for 1988 and 1989
was similar to that of 1990 and that the cancer inci-
dence after 2016 was similar to that of 2015. Reference
data for all‐cause mortality at the regional level were
extracted from the National Institute of Statistics and
Economic Studies (INSEE: https://www.insee.fr/).
Death statistics and data by sex and 5‐year age groups
in the area covered by EPIMAD for the period
1988–2015 were provided by the Regional Observatory
for Health and Social of North France (Observatoire
Régional de la Santé et du Social des Hauts‐de‐
France). It was assumed that the death rate after 2016
was similar to that of 2015. For each of the four
administrative areas, yearly population data by age
group and sex were obtained from the INSEE
census data.

2.6 | Statistical analyses

Continuous variables are expressed as median and
interquartile range (IQR), and categorical variables are
expressed as frequency (percentage). Intergroup
comparisons of continuous variables were performed
using the Wilcoxon–Mann–Whitney test. Intergroup

comparisons of qualitative variables were performed
using chi‐squared or Fisher's exact tests (depending on
the number of expected events).

Cumulative probabilities and 95% confidence
intervals (CIs) for each treatment and surgery were
estimated and described using the Kaplan–Meier
method, and compared using a log‐rank test. The
starting point was the IBD diagnosis.

The standardized mortality ratio (SMR) and stan-
dardized incidence ratio for cancer (SIR) were calcu-
lated. All deaths occurring until 2019 were considered.
Only cancers that occurred during follow‐up were
considered. Consequently, person‐years were calcu-
lated separately for mortality and cancer, which com-
prised invasive cancer of all sites, excluding cutaneous
cancer except for melanoma. Expected cases of can-
cer and deaths were estimated by indirect standard-
ization by sex and 5‐year age groups. Results were
expressed as standardized incidence and mortality
ratios (SIR and SMR, respectively) with 95% CIs esti-
mated by an approximate method based on gamma
distribution.23

Statistical analyses were performed using SAS
software (version 9.4; SAS Institute) and R software
(version 3.6.1; R Foundation for Statistical Computing).
For SIR and SMR calculation, the epitools package
was used.24 The threshold for statistical significance
was set to p ≤ 0.05.

3 | RESULTS

3.1 | Patient characteristics

A total of 24 cases (IBD‐PSC) were included and
matched with 96 controls (IBD). Diagnosis of PSC
represents 1.2% of the entire pediatric population in the
EPIMAD Registry. In both groups, 58% were boys
(n = 14 and 56 in the IBD‐PSC and matched‐IBD
groups, respectively). In both groups, 70% suffered
from UC (17 cases in the IBD‐PSC group), and there
was no IBD‐unclassified in our patients. The median
age at diagnosis of IBD for both cases and controls was
13 years (IQR = 12–15 and 10–15, respectively). The
median follow‐up was 7.0 and 6.3 years in the IBD‐PSC
and matched‐IBD groups, respectively (IQR = 3.1–14.1
and 3.1–11.1, respectively) (Table 1). By construction
(i.e., matching), the IBD‐PSC and matched‐IBD groups
were comparable in terms of sex, age at diagnosis, and
disease location. Extraintestinal manifestations were
present in 28% (n = 4) of patients with IBD‐PSC versus
8% (n = 8) of patients with matched‐IBD (p = 0.255). In
our population, the time interval between the diagnosis
of IBD and PSC was 1.0 year (IQR = 0.2–3.2). For two
patients, both diagnostics were concomitant.

Two patients had small‐duct PSC. All patients un-
derwent an MRCP, and every patient except four had a
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liver biopsy at diagnosis. Suspicion of PSC was raised
by jaundice, cholestatic pruritus, and/or γ‐glutamyl
transferase elevation. Four patients presented with
PSC with features of autoimmunity (previously defined
as PSC‐AIH overlap). Histological criteria for AIH were
the presence of interface hepatitis, plasma cell pre-
dominance in the portal inflammatory infiltrate, regen-
erative rosettes, and emperipolesis. Five patients
received liver transplantation due to multiple cholangitis
and/or biliary cirrhosis.

3.2 | Comparison of the IBD‐PSC group
with the total pediatric IBD population

Patients with IBD‐PSC and those in the total pediatric
IBD population were comparable in terms of sex, age
at diagnosis, location, and duration of follow‐up
(p = 0.54, 0.26, and 0.33, respectively). Compared
with the total pediatric IBD population, patients with
IBD‐PSC had more frequent UC than Crohn's dis-
ease (CD) (71% vs. 25%; p < 0.0001). In patients with
IBD‐PSC and UC, the location of the disease was
more frequently E3 and E4 (i.e., extensive colitis and
pancolitis) than in the total pediatric IBD population
(35% vs. 12% and 47% vs. 32%, respectively;
p = 0.008). There was no difference in the location
and behavior of CD, extraintestinal manifestations, or
anoperineal lesions between the two populations
(see Table 1).

3.3 | Mortality

The mortality risk for patients with IBD‐PSC (SMR)
was 13.3 times higher than in the general population
(95% CI, 3.3–53.4) (see Table 2). In the IBD‐
PSC population, the two deaths during young
adulthood (28 and 29 years) were due to a liver
complication: a cholangiocarcinoma and a septic
shock in the context of liver failure in two non‐grafted
patients. No mortality was observed in the IBD
group. The death rate was 645/105 person‐years
compared to 80/105 in the total pediatric IBD popu-
lation20 (p < 0.0001).

3.4 | Cancer

The cancer risk for patients with IBD‐PSC (SIR) was
27.9 times higher than in the general population (95%
CI, 7–111.7) (see Table 2). In the IBD‐PSC population,
the two cancers were one colonic and one cholangio-
carcinoma. No cancer was observed in the IBD group.
Cancer incidence was 873/105 person‐years compared
to 108/105 in the total pediatric IBD population20

(p < 0.0001).

3.5 | Medical therapy

The cumulative probabilities from Kaplan–Meier anal-
ysis at 1 and 5 years for exposure to one of the three
treatments of interest (i.e., immunosuppressants, cor-
ticosteroids, or anti‐TNF) were not different between
IBD‐PSC and matched‐IBD groups.

Concerning the use of systemic corticosteroids, the
cumulative probabilities at 1 and 5 years were not dif-
ferent between IBD‐PSC and matched‐IBD groups
(70.8%, 95% CI, 52.4–87.0 and 67.7%, 95% CI,
58.2–76.9 at 1 year; 81.8%, 95% CI, 63.0–94.6 and
84.1%, 95% CI, 75.3–91.0 at 5 years, respectively)
(see Figure 1A).

Concerning the use of immunosuppressants, the
cumulative probabilities at 1 and 5 years were not dif-
ferent between IBD‐PSC and matched‐IBD groups
(47.8%, 95% CI, 30.0–69.5 and 35.4%, 95% CI,
26.8–45.8 at 1 year; 62.7%, 95% CI, 430–82.3 and
58.6%, 95% CI, 48.3–69.2 at 5 years, respectively)
(see Figure 1B).

Concerning the use of anti‐tumor necrosis factor
(TNF), the cumulative probabilities at 1 and 5 years
were not different between IBD‐PSC and matched‐IBD
groups (8.3%, 95% CI, 2.1–29.4 and 12.5%, 95% CI,
7.3–21.0 at 1 year; 24.6%, 95% CI, 10.8–50.2 and
31.7%, 95% CI, 23.1–42.4 at 5 years, respectively)
(see Figure 1C).

3.6 | Intestinal resection

The cumulative rate of surgery at 5 years was not
statistically different between IBD‐PSC and matched‐
IBD groups (0% and 17.0%, 95% CI, 10.3–27.4,
respectively) (see Figure 1D).

4 | DISCUSSION

Our study shows that the association of PSC with
pediatric‐onset IBD significantly worsens the prognosis,
increasing the mortality rate and the cancer risk in a
young population compared with IBD alone. In the IBD‐
PSC group, cancers and death were 28 and 13 times,
respectively, more frequent than in the general popu-
lation and higher than in the total IBD population.
However, these results are to be interpreted with cau-
tion, given the wide CI. The excess morbidity and
mortality risk was previously described in adult cohorts,
mainly due to portal hypertension, hepatic failure,
cholangiocarcinoma, or colorectal cancer.5,11,12,25,26 In
our cohort, deaths were related to PSC (e.g., decom-
pensated liver failure and cholangiocarcinoma).

The description of our study population is similar to
that in the literature: IBD‐PSC was more frequent in
male patients; PSC was associated with UC in

4 | GODET ET AL.
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72%,2,17,26,27 whereas CD was more frequent in the
entire pediatric IBD population. In our study, the two
deaths were related to liver complications (e.g., cho-
langiocarcinoma and liver failure) at the ages of 28 and
29 years. Deneau et al. showed that global survival in
children with PSC (with or without IBD) was signifi-
cantly shorter than in the general population; in that
cohort, liver transplantation occurred in 14% of patients
with PSC at a median age of 15 years
(IQR = 11.9–17.7). The overall event‐free survival rates
at 5 and 10 years were 70% and 53%, respectively.
8 In our study, 5 out of 24 patients with IBD‐PSC (20%)
were transplanted during a median follow‐up of 7 years.
In a multinational study of pediatric patients with IBD
with a median follow‐up of 5 years, de Ridder et al.

showed that the first cause of mortality was infection
before cancer, with a median age at the time of death of
14.6 years.28

Another noteworthy finding of our study is the higher
risk of cancer in patients with IBD‐PSC compared with
the IBD‐control group. Both of our patients were young
adults at the time of cancer diagnosis: 29 years for the
cholangiocarcinoma (17 years after IBD and PSC
diagnosis) and 30 years for the colorectal carcinoma
(15 years after IBD diagnosis and 2 years before the
diagnosis of PSC). Our results confirmed those of two
pediatric multicenter studies.27,28 Other studies have
previously reported that the association of IBD with
PSC in adults was a significant risk factor for colorectal
cancer and cholangiocarcinoma.5,10–12,14 In an

TABLE 1 Comparison between IBD‐PSC, IBD, and total IBD pediatric cohort in terms of demographics and IBD phenotype at diagnosis.

IBD‐PSC
(n = 24)

Matched‐IBD
(n = 96)

Total pediatric
IBD population
(n = 1344)

p (IBD‐PSC
vs. IBD total
population)

Sex (male), n (%) 14 (58.3%) 56 (58.1%) 700 (52.1%) 0.543

Age at diagnosis, median (IQR) 13.0 (12.0–14.5) 13.0 (10.5–15.0) 14.3 (11.7–16.0) 0.256

Follow‐up (years), median (IQR) 7.0 (3.1–14.1) 6.3 (3.1–11.1) 8.3 (4.3–13.9) 0.333

Type of IBD <0.0001

CD 7 (29.2%) 28 (29.2%) 1007 (74.9%)

UC 17 (70.8%) 68 (70.8%) 337 (25.1%)

CD locationa 0.518

L1 0 0 215 (21.6%)

L2 2 (28.6%) 8 (28.6%) 234 (23.5%)

L3 5 (71.4%) 20 (71.4%) 546 (54.9%)

L4 0 (0.0%) 12 (12.5%) 296 (29.4%) 0.114

CD behaviorb 1.00

B1 5 (83.3%) 22 (78.6%) 827 (82.4%)

B2 1 (16.7%) 6 (21.4%) 145 (14.4%)

B3 0 (0.0%) 0 (0.0%) 32 (3.2%)

Extraintestinal manifestations 4 (28.6%) 8 (8.3%) 260 (25.9%) 0.080

Anoperineal lesions 1 (14.3%) 0 (0.0%) 41 (4.1%) 0.257

UC locationc 0.008

E1 1 (5.9%) 4 (5.9%) 79 (23.7%)

E2 2 (11.8%) 8 (11.8%) 107 (32.1%)

E3 6 (35.3%) 15 (22.0%) 40 (12.0%)

E4 8 (47.0%) 41 (60.3%) 107 (32.1%)

Abbreviations: CD, Crohn's disease; IBD, inflammatory bowel disease; IBD‐PSC, inflammatory bowel disease associated with primary sclerosing cholangitis; IQR,
interquartile range; UC, ulcerative colitis.
aL1 = Distal 1/3 ileal + ‐limited cecal disease, L2 = colonic, L3 = Ileocolonic, L4 = Upper disease (L4a: upper disease proximal to Ligament of Treitz, L4b: Upper
disease distal to Ligament of Treitz and proximal to distal 1/3 ileum).
bB1 = Non‐stricturing non penetrating, B2 = Stricturing, B3 = Penetrating.
cE1 = Ulcerative proctitis, E2 = Left side UC (distal to splenic flexure), E3 = Extensive (hepatic flexure distally), E4 = Pancolitis (proximal to hepatic flexure).
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international pediatric study by de Ridder et al., hem-
atopoietic tumors were the most frequent malignancies
in all patients with IBD (45%), and the median disease
duration before cancer diagnosis was 5 years.28

Another European pediatric international cohort pub-
lished by Joosse et al. with a median follow‐up of
3 years reported malignancy as the first cause of death
in patients with IBD; however, Joosse et al. did not find

TABLE 2 SMR and SIR of cancer in the IBD‐PSC population (n = 24) and IBD‐only population (n = 96).

Person‐years Observed cases Expected numbers SIR and 95% CI p

Deaths IBD‐PSC 310 2 0.150 13.3 (3.3–53.4) 0.010

Matched‐IBD 1564 0 0.764 – –

Cancers IBD‐PSC 229 2 0.072 27.9 (7.0–111.7) 0.002

Matched‐IBD 883 0 0.254 – –

Abbreviations: 95% CI, 95% confidence interval; CD, Crohn's disease; IBD, inflammatory bowel disease; IBD‐PSC, inflammatory bowel disease associated with
primary sclerosing cholangitis; SIR, standardized incidence ratio; SMR, standardized mortality ratio; UC, ulcerative colitis.

F IGURE 1 Comparison of treatment exposure and surgery between IBD‐PSC (black) and IBD (gray). (A–D) No statistical difference in the
use of corticosteroids, immunosuppressants, anti‐TNF, and intestinal resection, respectively, between the two groups. IBD, inflammatory bowel
disease; IBD‐PSC, inflammatory bowel disease with primary sclerosing cholangitis; TNF, tumor necrosis factor.

6 | GODET ET AL.
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any significant difference in cancer incidence com-
pared with the general population in the same age
group.29 In the Pediatric PSC Consortium, El‐Matary
et al. reported an incidence of colorectal dysplasia or
cancer in pediatric PSC‐UC/IBD‐unclassified of 2.8
cases per 1000 person‐years.30 A recent meta‐analysis
revealed a 2.4‐fold increase in the relative rate of all
types of cancers among patients with pediatric‐onset
IBD compared with the general pediatric population
(total follow‐up time ranged from 8254 person‐years to
148,682 person‐years). This increased rate was mainly
due to gastrointestinal cancers, with a low overall
incidence risk (1.0–3.3 cases per 1,000 person‐
years).31 This increased rate was not observed in our
control group (i.e., IBD), likely due to the small sample
size. Indeed, in the pediatric IBD population, the stan-
dardized ratio for cancer risk was 2.7 (95% CI,
1.5–4.8), which confirms the significantly increased risk
in the IBD‐PSC group (p < 0.0001).20

Our study highlights the difference in UC phenotype
previously described in the adult and pediatric literature
when associated with PSC. Pancolitis or extensive
colitis is more frequent in UC with PSC than in UC
alone.11–13,15,17,18,26,27,32,33 Several adult series sug-
gest a less severe course of IBD when associated with
PSC, with lower disease activity during flares, less use
of biological therapy, and mild inflammation at biop-
sies.10,13 We did not find any significant difference in
the severity of IBD in terms of the use of im-
munosuppressants, corticosteroids, or anti‐TNF. Less
use of immunosuppressive drugs in the IBD‐PSC group
was reported in two previous pediatric studies.16,18 In
terms of intestinal resection, the difference found in our
cohort (0% in the IBD‐PSC group vs. 17% in the
matched‐IBD group) did not reach statistical signifi-
cance (p = 0.12), as in the series by Lascurain et al.15

This might be due to a lack of statistical power in our
cohort, due to the small numbers of patients. In adult
cohorts, some authors did not find any statistical dif-
ference in terms of colectomy between the PSC‐IBD
and IBD groups, whereas others found a higher rate of
colectomy in the IBD‐PSC group. Reasons for co-
lectomy were different between both groups: that is,
therapy‐refractory colitis for patients with IBD or the
development of neoplasia in the IBD‐PSC group.11

A limitation of our study is the relatively small size of
our cohort, which hampers the analysis of some vari-
ables of interest due to a lack of statistical power,
resulting in no significant results for the analysis of
exposure to treatments and extremely wide CIs for
SMR and SIR. PSC in children is a rare disease, even
more so when associated with IBD. If the disease
activity index was not recorded retrospectively, ex-
posure to treatment, disease location, and phenotype
were collected at each follow‐up visit, reflecting disease
severity.

Despite the small sample size of this cohort, we
obtained statistically significant results concerning
mortality and cancer risk, yet with wide CIs. A major
strength of our study is the use of data extracted from a
large population‐based registry, characterized by a
robust methodology and a long inclusion period. To our
knowledge, the EPIMAD Registry is one of the world's
largest IBD population‐based studies. Its strong meth-
odology (i.e., standardized questionnaire, data collec-
tion by specialized investigators, and expert validation
blinded to diagnoses) allows the exploitation of reliable
and representative data in a large population area of
our country (6 million inhabitants, 9.3% of the entire
French population).19,32 Its large nested pediatric
cohort, including all cases of IBD diagnosed before the
age of 17 years between 1988 and 2011 in the same
area, benefited from the same strong methodology.
Another strength of our study is its population‐based
case–control study design, which is representative of a
whole population basin within a French area rather than
being selective from a single tertiary hospital. More-
over, the pairing between the IBD‐PSC and IBD groups
strengthens the quality of our data and eliminates
possible bias due to the size of the inclusion period,
during which follow‐up and treatments for IBD under-
went considerable changes.

5 | CONCLUSIONS

The association of PSC with IBD severely worsens the
prognosis in terms of death and cancer incidence.
Close follow‐up to ensure early detection of both
colonic and hepatic cancers seems necessary, partic-
ularly during adolescence and the transition to
adulthood.
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