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Prevalence and psychosocial correlates of depressive
symptoms among adolescents and adults with
Klinefelter syndrome

Amy Turriff, SeM’?, Howard P. Levy, MD, PhD?, and Barbara Biesecker, MS, PhD'’

Purpose: To determine the prevalence and psychosocial correlates of
depressive symptoms among adolescents and adults with Klinefelter
syndrome. Methods: Individuals (n = 310) aged 14-75 years with
self-reported Klinefelter syndrome were recruited from regional and
national support networks to complete a web-based survey. Depressive
symptoms were assessed using the Center for Epidemiologic Studies
Depression Scale. Perceived consequences (Illness Perceptions Ques-
tionnaire), perceived stigma (Perceived Social Stigmatization Scale),
and coping (Ways of Coping Checklist-Revised) were also measured
and evaluated as correlates of depressive symptoms. Results: Overall,
68.8% of the study participants reported clinically significant levels of
depressive symptoms as indicated by a Center for Epidemiologic Stud-
ies Depression Scale score =16. The use of emotion-focused coping
strategies (P < 0.01), perceptions of stigmatization (P < 0.01), per-
ceived negative consequences of Klinefelter syndrome (P < 0.01), and
the importance of having children in the future (P < 0.05) were all
significantly associated with depressive symptoms. Conclusions:
Individuals with Klinefelter syndrome may be at increased risk for
depression. Routine screening for depressive symptoms and appro-
priate referral and evaluation may be warranted. Genet Med 2011:
13(11):966-972.
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linefelter syndrome (XXY), or 47, XXY, is the most com-
mon chromosomal aberration among men, occurring with

an estimated frequency of 1:500 to 1:1000 live male births. The
physical and cognitive phenotype associated with XXY is
highly variable. Individuals with XXY may have hypogonad-
ism, fertility problems, tall stature, gynecomastia, language-
based learning disabilities, and disorders of executive function.
Previous research has raised concerns that individuals with
XXY are at increased risk for psychiatric disorders, including
depression, anxiety, schizophrenia, and other psychotic disor-
ders.!-¢ A survey of hospital admissions and discharge diagno-
ses among individuals with XXY in Denmark (n = 832) and a
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randomly selected age-matched control group (n = 4033) found
that individuals with XXY had an increased relative risk of
being hospitalized for psychiatric disorders (hazard ratio: 3.65),
particularly for psychoses (hazard ratio: 4.97).7 A psychiatric
screening of 31 adults with XXY showed an increased preva-
lence of psychosis (6.5%) and depression (19.4%).* Psychiatric
interviews and observations of 51 boys with XXY indicated that
nearly half of the study participants (45%) demonstrated psy-
chotic symptoms, predominantly auditory hallucinations and
paranoid delusions. Four of the participants (8%) were classified
as having a psychotic disorder not otherwise specified according
to the Diagnostic and Statistical Manual of Mental Disorders, 4th
edition, Text Revision. Another two boys were diagnosed with
either schizophrenia or schizoaffective disorder. Twelve boys
(24%) in this study had experienced an episode of depression.®

In addition to these studies, several prospective longitudinal
studies have assessed the prevalence of psychiatric disorders
among individuals with XXY. A follow-up study of individuals
(n = 19) with XXY diagnosed at birth indicated an increased
rate of psychiatric referrals (26%) compared with matched
controls (9%).! Similarly, a study by Bender et al.> found that
adolescents with XXY were more likely to receive psychiatric
diagnoses (54%) in contrast to controls (14%). Specifically,
among 13 adolescents with XXY, seven had psychiatric diag-
noses based on evaluations by a child psychiatrist, with depres-
sion being the most common (n = 3).5

A follow-up study by Bender et al.? assessed psychopathol-
ogy among 11 young adults with XXY using a quantitative
self-report measure (Symptom Checklist-90-R) and psychiatric
interview. The investigators found that individuals with XXY
rated themselves as experiencing less depressive symptoms and
paranoid ideation than matched controls, but the differences
were small and did not clearly reflect psychopathology specific
to XXY. In contrast, the degree of psychopathology did help to
explain the finding that individuals with XXY self-reported
higher levels of social adaptation (Social Adjustment Scale-
Self-Report) than that reported by the psychiatrist. Individuals
with more psychiatric symptoms tended to underreport patho-
logic symptoms expected to impact social adaptation.®> The
small sample size of this follow-up study precludes generalizing
from its findings, but it may suggest that individuals with XXY
may experience more psychiatric symptoms than what they
self-report.

The results of existing studies suggest an increased risk of
psychiatric disorders among individuals with XXY, as assessed
most often by a psychiatric interview. Although some of the
aforementioned studies are limited by sample size, the preva-
lence of psychiatric disorders found is considerably higher than
what has been described in men in the general population. One
study reports the lifetime general population prevalence of
depression in men as 9.01% and the 12-month general popula-
tion prevalence in men as 3.56%.% Studies estimate the lifetime
general population prevalence of major depressive disorder as
13.2%°%° and the 12-month general population prevalence as
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5.3—6.7%.8:10 The lifetime prevalence of any psychotic disorder
in men is estimated as 3.11%.!! Little is understood about the
underlying etiology, manifestations, and consequences of de-
pression in individuals with XXY. However, depression is a
leading cause of disability in adolescents and adults in the
general population, and there is good evidence that treatment of
depression reduces clinical morbidity.'? Thus, it is important to
determine the prevalence and impact of depressive symptoms in
individuals with XXY to improve recognition and treatment.

The purpose of this study was not only to measure the
prevalence of self-reported depressive symptoms among ado-
lescents and adults with XXY but also to examine the psycho-
social correlates of depressive symptoms with a sample size
sufficiently powered to detect statistically significant effects of
key psychosocial variables on depressive symptoms.

MATERIALS AND METHODS

Participants

During an 8-month recruitment period from May 2009 to
January 2010, 310 adolescents and adults with self-reported
XXY enrolled in the study. Individuals were eligible for par-
ticipation if they were aged 14 years or older and had self-
reported XXY. Participants were recruited through XXY online
support networks, including Klinefelter Syndrome and Associ-
ates, Klinefelter Syndrome Association, United Kingdom, and
Klinefelter Organization, United Kingdom. These organizations
advertised the study through website postings, email listservs,
and newsletter mailings. In addition, participants were recruited
in person at a Klinefelter Syndrome and Associates sponsored
conference in California and at a New York City regional
support group meeting.

Procedure

Participation involved a one-time self-administered survey.
Interested individuals were instructed to either access the elec-
tronic version of the survey through SurveyMonkey, a secured
Internet site, or to contact the researcher for a paper copy of the
survey. Two study websites were developed: one for individuals
younger than 18 years and one for individuals aged 18 years and
older. The website for individuals younger than 18 years was
password protected and required a parent or guardian to contact
the researcher to provide permission for participation and to
obtain the website password. Participation was anonymous, and
compensation was not provided.

This study was approved by the Institutional Review Board
at the National Human Genome Research Institute, National
Institutes of Health (Protocol no. 09-HG-N142).

Measures

Depressive symptoms were assessed using the Center for
Epidemiologic Studies Depression Scale (CES-D),!3 one of the
most widely used instruments in the field of psychiatric epide-
miology. The CES-D was originally designed to screen for
depressive symptoms in the general population; however, it has
since been used extensively in studies aimed at understanding
depressive symptomatology among individuals with a variety of
medical conditions. Reliability of the scale (Cronbach’s a =
0.85-0.90) and construct validity have been established,' and
normative data for both community and psychiatric populations
are available for comparison.!4

The CES-D consists of 20 self-report items rated on a 4-point
scale of symptom frequency (0 = “Rarely or none of the time,
<1 day” to 3 = “Most or all of the time, 5-7 days”). In this
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study, we decided no missing items were tolerated. Summed
scores could range from 0 to 60, with higher scores more likely
to be associated with depression. Although the CES-D is not a
clinical diagnostic tool, the cutoff score of 16 has been shown
to reliably distinguish between clinically depressed and nonde-
pressed persons.!3-15-17 The sensitivity, specificity, and positive
predictive value found in a community sample of 720 individ-
uals were 64%, 94%, and 33%, respectively, when using a
cutoff score of 16.'®8 Another study using 16 as the cutoff score
found high sensitivity (99%) when the CES-D was administered
to individuals with acute primary depression, but specificity was
reduced (56%) among individuals who were formerly de-
pressed.!'* Although 16 is the most widely used cutoff, other
studies have recommended using 27 as the cutoff score when
screening for depressive symptoms among select medical con-
ditions.'%20 Because this study was interested in comparing the
prevalence of depressive symptoms among individuals with an
XXY diagnosis to the general population, the widely accepted
cutoff score of 16 was used.

The Illness Perception Questionnaire’s consequences sub-
scale?! was used to assess the extent to which an XXY diagnosis
impacts an individual’s life. This subscale has been shown to
have good internal reliability (Cronbach’s o = 0.82).2! The
seven items were rated on a S5-point scale ranging from
“strongly disagree” (1) to “strongly agree” (5). Two missing
items were tolerated, as recommended by the authors of this
measure.?> Scores were summed, and a mean score ranging
from 1 to 5 was calculated. High scores indicated an individual
perceived his XXY to have serious, negative consequences on
his life. In addition, two questions were included to assess
perceived severity. Participants were asked to rate how severe
they perceived their XXY to be and how severe they perceived
their XXY to be in comparison with others with XXY using a
S-point scale that ranged from “not at all severe” (1) to “very
severe” (5).

Perceptions of stigmatization were measured using the Per-
ceived Social Stigma Scale,?? a 22-item measure that consists of
14 items that are negative attributes, such as “unhappy,” “slow,”
and “shameful” and eight items that are positive attributes, such
as “intelligent,” “attractive,” and “worth knowing.” Participants
were instructed to insert each attribute into the statement, “As a
person with XXY others see me as ...,” and to rate the statement
on a 4-point scale (1 = “not at all true” to 4 = “very much
true”). This scale has been shown to have good internal reli-
ability (Cronbach’s a = 0.91).23 In this study, we decided that
no missing items were tolerated. Scores were summed and
could range from 22 to 88, with higher scores indicating higher
levels of perceived stigma.

Coping was measured using the Ways of Coping Checklist-
Revised.?* This instrument includes 42 items to assess five
categories of coping: problem focused, social support seeking,
self-blame, wishful thinking, and avoidance coping. Reliability
of the scale (Cronbach’s a = 0.74—0.88 for each subscale) and
construct validity have been established.?* Participants were
prompted to think about a recent stressful situation related to
their XXY and to estimate the frequency with which they use
particular coping strategies, based on a 4-point scale ranging
from 0 “never use” to 3 “regularly use.” A maximum of 20% of
missing data were tolerated, as suggested by the author (Peter
Vitaliano, PhD, personal communication, 2009).

We aimed to compare the relative proportion of coping
strategies used by participants, rather than the frequency with
which a particular coping strategy was used by participants,
because previous research has suggested that relative scores
may be better suited for empirically evaluating the relationship
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between depression and coping (see the study by Vitaliano et
al.?5 for a discussion). To calculate the relative scores, each
subscale was first summed and then divided by its respective
number of items to obtain a mean score. The mean score for
each subscale was then divided by the sum of mean scores for
all subscales, giving a relative score.

In addition to calculating relative scores for each subscale,
we also grouped the three emotion-focused subscales (wishful
thinking, self-blame, and avoidance) to compare the relative
proportion of emotion-focused and problem-focused coping
strategies used by participants and to reduce the number of
variables included in our multivariate linear regression analysis.
To calculate the relative emotion-focused score, the mean
scores for wishful thinking, self-blame, and avoidance subscales
were added and divided by the sum of all mean scores. Group-
ing the emotion-focused subscales into one relative score was
first reported in 1990 by Vitaliano et al.26-28 and has since been
used in several studies.

Participants were asked to provide information about their cur-
rent age, age at diagnosis, and time elapsed since learning of
diagnosis. The responses to this last question accounted for indi-
viduals who were not informed of their diagnosis at the time that
it was made. Information about race, ethnicity, marital status, educa-
tion level, number of children, and relationship to children was also
collected. Finally, participants were asked to rate the importance of
having children in the next 10 years using a 5-point scale that ranged
from “very unimportant” (1) to “very important” (5).

Statistical analyses

Data were analyzed using Statistical Package for Social
Sciences (SPSS) version 16.0.2 (SPSS Inc., Chicago, IL). Bi-
variate associations among all key variables were identified by
Pearson correlations. Linear regression analyses were used to
assess the influence of each relative coping score (problem
focused, social support seeking, self-blame, wishful thinking,
and avoidance) on the outcome, depressive symptoms, while
controlling for potential confounding. A multivariate linear
regression analysis was used to assess associations between the
outcome, depressive symptoms, and five key variables (per-
ceived consequences, perceived severity, perceived stigma,
emotion-focused coping, and problem-focused coping), control-
ling for potential confounders (age, race, education level, mar-
ital status, whether a participant had children, importance of
having children in the future, and time elapsed since learning of
the diagnosis). Race was dichotomized as white or nonwhite.
Marital status was dichotomized into partnered (individuals
who are married or in a partnered relationship) or nonpartnered
(individuals who are single, separated/divorced, or widowed).
Education level was dichotomized as college graduate or more
(postgraduate education) versus some college or technical
school or less. An initial model included all potential confound-
ers and key variables. To increase precision on the key vari-
ables, while retaining true confounders as control covariates, a
backward elimination selection process was used, wherein po-
tential confounders with P values >0.20 were dropped from the
model.230 The statistical significance of associations between
the key variables and depressive symptoms was assessed using
the traditional P < 0.05 criterion.

RESULTS

A sample size calculation indicated that 243 participants
were needed to have 80% power to detect the effect of a key
independent variable explaining a small-to-medium effect size3!
of at least 3% of the total variance in depressive symptoms. We
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exceeded this threshold with a total of 310 participants, al-
though sample sizes for some specific analyses did not include
310 responses due to missing data. Demographic characteristics
of the study population are listed in Table 1. The mean age was

Table 1 Demographic characteristics of study population

Characteristics n (%)
Race
White 224 (92.2)
Black/African American 2 (0.8)
Asian 5(2.1)
American Indian/Alaska Native 2 (0.8)
More than one race indicated 10 (4.1)
Missing values 67
Ethnicity
Not Hispanic or Latino 237 (97.1)
Hispanic or Latino 7(2.9)
Missing values 66
Education level
Elementary/junior high 10 (4.1)
High school/GED 54 (22.2)
Technical school 33 (13.6)
Some college 55 (22.6)
Completed college 58 (23.9)
Postgraduate 33 (13.6)
Missing values 67
Marital status
Single 97 (39.8)
In a partnered relationship 28 (11.5)
Married 93 (38.1)
Divorced or separated 24 (9.8)
Widowed 2 (0.8)
Missing values 66
Children
No 188 (76.4)
Yes 58 (23.6)
Missing values 64
Relationship to children®
Adopted 27 (41.5)
Step-children 12 (18.5)
Donor sperm 17 (26.2)
Biological 9 (13.8)

“Total n does not equal 58 because participants were able to indicate the relation-
ship of more than one child. For example, a participant could indicate that he has
one adopted child and one step-child.

GED, general equivalency diploma.
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Table 2 Means, standard deviations, ranges, and reliability values for key variables and depressive symptoms

Measured range

Variables n (Missing values) Mean (SD) (possible range) Cronbach’s «
Perceived consequences 305 (5) 3.60 (0.76) 1.43-5.0 (1.0-5.0) 0.79
Perceived severity 286 (24) 2.75 (1.04) 1.0-5.0 (1.0-5.0) 0.80
Perceived stigma 279 (31) 46.23 (12.14) 25-83 (22-88) 0.89
Coping
Problem focused 259 (51) 1.88 (0.62) 0-3.0 (0-3.0) 0.89
Social support seeking 256 (54) 1.81 (0.74) 0-3.0 (0-3.0) 0.80
Wishful thinking 258 (52) 2.06 (0.84) 0-3.0 (0-3.0) 0.90
Self-blame 257 (53) 1.49 (1.09) 0-3.0 (0-3.0) 0.88
Avoidance 257 (53) 1.63 (0.70) 0-3.0 (0-3.0) 0.82
Depressive symptoms 247 (63) 24.58 (14.74) 0-59 (0-60) 0.93

40.7 years (SD = 14, range: 14—75 years). Participants were
predominantly white (92.2%) and without children (76.4%).
Approximately half were married or in a partnered relation-
ship (49.6%) and were diagnosed in adulthood (48%). The
average time elapsed since learning of the diagnosis was 15
years (SD = 11.7, range: 0—46 years). The internal reliabil-
ity values of the measures used in this study ranged from
0.79 to 0.93 (Table 2).

Sixty-nine percent of individuals in this study population
scored at, or above, the threshold score of 16, indicating that
they had significant levels of depressive symptoms and are at
increased risk for depression. As presented in Table 2, the
average CES-D score was 24.58 = 14.7 (range: 0-59), which
was significantly higher than that of a standard community
sample of 3932 individuals (9.10 = 8.60)'# (#(4177) = 26.01,
P < 0.05), but within the distribution of mean scores reported
for individuals with acute depression (38.10 = 9.01) and indi-
viduals who were formerly depressed (14.85 = 10.06),'4 sug-
gesting that these self-reported depressive symptoms may indi-
cate an increased incidence of depression in this population.
Bivariate analyses indicated that CES-D scores were signifi-
cantly positively correlated with perceived negative conse-
quences (Pearson correlation = 0.602, P < 0.01), perceived
severity (Pearson correlation = 0.407, P < 0.01), perceived
stigma (Pearson correlation = 0.627, P < 0.01), self-blame
(Pearson correlation = 0.472, P < 0.01), wishful think-
ing (Pearson correlation = 0.367, P < 0.01), and avoidance
coping (Pearson correlation = 0.345, P < 0.01).

Table 3 summarizes the results of the linear regression
analyses conducted to estimate the influence of each relative
coping strategy score on depressive symptoms, while con-
trolling for potential confounders. The problem-focused cop-
ing relative score accounted for the greatest total variance in
depressive symptoms (27%), followed by the self-blame
relative score (23%), social support seeking relative score
(20%), wishful thinking relative score (9%), and avoidance
relative score (9%).

Table 4 summarizes the results of the multivariate linear
regression analysis, which showed that emotion-focused cop-
ing, perceived stigma, and perceived consequences were sig-
nificantly positively correlated with depressive symptoms. In
addition, greater importance of having children in the future
was also associated with greater depressive symptoms. Age,
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Table 3 Linear regression analyses: Predicted influence of
each relative coping strategy score on depressive
symptoms

Relative coping

strategy B P ModelR>  Added R*
Problem focused -0.53  <0.01 0.39 0.27
Self-blame 048  <0.01 0.35 0.23
Social support seeking ~ —0.45  <0.01 0.32 0.20
Wishful thinking 0.31 <0.01 0.22 0.09
Avoidance 031 <0.01 0.22 0.09

“Age, education level, time elapsed since learning of diagnosis, and the impor-
tance of having children in the future were included in each linear regression
analysis to control for potential confounding. Added R? was calculated by sub-
tracting the R value of the confounders alone (0.126) from the model R* value.

Table 4 Multivariate linear regression analysis:
Psychosocial correlates of depressive symptoms?

b (SE) B P
Emotion-focused coping 33.55 (5.18) 035 <0.01
Perceived stigma 7.22 (1.64) 0.27 <0.01
Perceived consequences 4.81 (1.15) 026 <0.01
Importance of children in future 1.40 (0.55) 0.14 0.01
Age 0.11 (0.07) 0.10 0.12
Education —2.72(1.45)  —0.09 0.06
Time elapsed —0.11 (0.08) —0.09 0.14

“Problem-focused coping and perceived severity were tested and found to be
nonsignificant (P > 0.05).

education level, and time elapsed since learning of the diagnosis
were included in the model to control for potential confounding.
These variables accounted for 61.1% of the variance in depres-
sive symptoms.
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DISCUSSION

Depressive symptoms were strikingly prevalent among study
participants. Given the degree of morbidity associated with
depression in the general population and the demonstrated ef-
ficacy of treatment,!? it seems reasonable that all adolescents
and adults with XXY should be routinely screened for depres-
sive symptoms and appropriately referred for evaluation and
treatment. According to the US Preventative Services Task
Force, the specific screening tool used may be less important
than making the effort to screen individuals.'? Even a simple
two-question tool assessing for depressed mood and anhedonia
had 96% sensitivity and 57% specificity, which was similar to
several other tools.32 Such screening could logically be sug-
gested as part of the evaluation during any clinical encounter.
Providers who tend to see individuals with XXY on a recurring
basis (e.g., Internists, Family Practitioners, and Endocrinolo-
gists) are more likely to have established good rapport and, thus,
be able to elicit important symptoms. On the other hand, spe-
cialists seeing a patient for the first time may be better posi-
tioned to notice important signs and symptoms that developed
gradually over time and, thus, were missed by clinicians who
have an established relationship with the patient. Simple screen-
ing tools could even be administered by community-based
health outreach providers and/or self-administered, as long as
opportunities for formal medical evaluation and management
are readily available.

The considerable proportion of study participants indicating
a clinically significant level of depressive symptoms makes us
question whether depressive symptoms are a primary compo-
nent of XXY, or secondary due to consequences of living with
XXY, or both. A study by van Rijn et al.>3 found that men with
XXY experience difficulty with social-emotional cues and ex-
perience increased emotional arousal in response to emotion-
inducing events but have problems identifying and verbalizing
these emotions, in comparison with the general population.
These can be considered possible risk factors for depressive
symptoms or other psychiatric problems and may help to ex-
plain the prevalence of depressive symptoms among this study’s
participants. Research aimed at understanding the causes of
social cognitive processing and emotion regulation problems
found in individuals with XXY have attributed these problems
to structural brain differences?34 and overexpression of genes
on the X chromosome that may be involved in social cognition
and susceptibility to psychiatric disorders.#35-3¢

Moreover, an association between hypogonadism and de-
pression has been suggested, although study results are incon-
sistent. One population-based study reported a hazard ratio of
4.2 for depression among hypogonadal men.3” Similarly, an-
other population-based study found that depressed men were
1.55-2.71 times more likely than those without depression to
have low testosterone levels.3® However, a follow-up of the
Massachusetts Male Aging Study found that serum testosterone
levels alone were not significantly associated with depressive
symptoms, except among men with shorter CAG repeat lengths
in the androgen receptor gene.3° Results of randomized, con-
trolled intervention trials are also mixed, with some studies of
testosterone replacement in hypogonadal men showing im-
proved mood,*%-4! whereas at least one study found no signifi-
cant difference in mood after testosterone replacement.*2

Although the association between hypogonadism and depres-
sion may not be fully understood, it can be challenging to
distinguish between depressed mood and hypogonadism in light
of their shared symptoms. The CES-D captures symptoms spe-
cific to depression, including feelings of guilt, hopelessness,
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helplessness, and psychomotor agitation, but these symptoms
may not be entirely distinct from symptoms of low mood that
have been, inconsistently, found in hypogonadal men. This
study was not designed to distinguish between hypogonadism
and depression. Although we are not able to identify the under-
lying cause of reported symptoms, our data show a high level of
self-reported symptoms that are clinically consistent with one or
both diagnoses.

In addition, we were able to identify several psychosocial
factors that were significantly associated with higher levels of
depressive symptoms. The relationship between emotion-fo-
cused coping strategies and depressive symptoms is consistent
with the findings of the initial studies of the Ways of Coping
Checklist-Revised.?#2> Among the three study populations in-
cluded in the validation study (medical students, spouses of
individuals with Alzheimer disease, and psychiatric outpa-
tients), the investigators found a significant positive correlation
between wishful thinking and depression and a significant neg-
ative relationship between problem-focused coping and depres-
sion. Moreover, wishful thinking accounted for the greatest
variance in depression (14-21%).24 In this study, wishful think-
ing accounted for only 9% of the variance in depressive symp-
toms. Instead, problem-focused coping, followed by self-blame
accounted for 27% and 23% of the variance in depressive
symptoms, respectively. Other studies of individuals with
chronic illnesses** and genetic conditions** have also suggested
that greater use of emotion-focused coping strategies, particu-
larly wishful thinking and avoidance, is associated with in-
creased self-reported depressive symptoms.

Despite this noted correlation, emotion-focused coping is not
considered to be inferior to problem-focused coping. Rather,
coping effectiveness is often based on whether a chosen coping
strategy matches an individual’s appraisal of the stressor.?®
More specifically, when a person appraises the stressor as
alterable or controllable, problem-focused coping is most often
effective. When a “good fit” between a person’s appraisal and
chosen coping strategy is achieved, individuals are expected to
experience fewer psychological symptoms than when there is
lack of a good fit.284> Our finding of a positive correlation
between emotion-focused coping and depressive symptoms
raises concern that these strategies are not associated with
effective coping, perhaps because emotion-focused coping strat-
egies are not best aligned with the types of stressors encoun-
tered by study participants. This highlights a potential opportu-
nity for healthcare providers to intervene.

Coping effectiveness training is one intervention that teaches
individuals how to choose a coping strategy according to the
extent to which a stressor can be changed.*’ This principle may
be extended to the use of social support to enhance coping
efforts. For example, individuals are asked to create a list of
their support persons according to the type of support provided.
By identifying individuals who generally provide problem-fo-
cused support, such as advice giving, and individuals who
provide emotion-focused support, such as listening, individuals
are better equipped to choose a support person according to the
type of support sought. Coping effectiveness training has been
shown to effectively increase individuals’ coping efficacy and
to reduce depression and anxiety.45:4¢

The relationship between perceived negative consequences
and depressive symptoms is also supported by other studies that
have shown that negative illness appraisals are associated with
depressive symptoms.*” Illness appraisals may serve as another
potent target for interventions aimed at decreasing depressive
symptoms, facilitating adaptation, and enhancing quality of life.
Brief interventions aiming to challenge unhelpful beliefs and to
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enhance feelings of control among individuals with chronic
medical conditions have been shown to lower concern and
anxiety among study participants when compared with controls
who received no intervention.*84% Challenging perceptions of
negative consequences and teaching individuals to distinguish
between aspects of their life that are associated with XXY or not
associated with XXY are cognitive-behavioral-based strategies
that healthcare providers can use to intervene. For example, an
individual could be asked to create a list categorizing aspects of
his life that are associated with XXY or not associated with
XXY. This list can be used to challenge an individual’s percep-
tions about the implications of his condition and to increase
awareness of those aspects of his life that are not entirely
associated with his diagnosis and, therefore, are within his
control and amenable to change. Other interventions aimed at
improving control include helping individuals to take more
active roles in medical decision making, facilitating disclosure
decision making, and helping individuals to develop positive
responses to stressful situations, so that they feel better prepared
for, and more in control of, future interactions.

The positive relationship between perceived stigma and de-
pressive symptoms found in this study is consistent with what
has been reported in other studies of individuals living with
genetic conditions.*+>° Common strategies used to cope with
stigma include secrecy, avoidance, withdrawal (three emotion-
focused coping strategies), and education of others (a problem-
focused coping strategy).*+5° Emotion-focused coping strate-
gies may “fit” appraisals of stigma considering that individuals
are unable to control the way other people perceive them.
However, the use of secrecy and/or withdrawal has been asso-
ciated with depressive symptoms,** whereas education of others
has been shown to be an effective coping strategy in studies of
individuals with achondroplasia,>! Marfan syndrome,** and
craniofacial abnormalities.> Interventions aimed at facilitating
effective coping with stigma for individuals with XXY, such as
through problem-focused coping strategies as education of oth-
ers, may impact self-reported levels of depressive symptoms.
That said, language-based learning disabilities may limit the
effectiveness of educating others as a potential coping strategy
for this population.

Finally, the correlation between greater importance of having
children and greater self-reported depressive symptoms was not
surprising given that infertility poses a major threat to accom-
plishing this life goal. Studies of men with infertility have found
that these men experience considerable emotional distress.>?
Although advances in artificial reproductive techniques are of-
fering hope and options to individuals with XXY, the strong
emotional responses that accompany infertility must not be
ignored. Healthcare providers should be aware that individuals
with XXY who are of reproductive age may be at greater risk
for depressive symptoms.

A limitation of this study was that clinical data were not col-
lected. Karyotype, medications, and symptoms were not confirmed
by medical record review. Participants were not asked and did
not report any history of psychiatric diagnosis or use of psychi-
atric medications or testosterone replacement therapy. In addi-
tion, the cross-sectional study design allows conclusions to be
drawn regarding correlations between variables, rather than to
temporal relationships and causal pathways. We were unable to
calculate a response rate because we do not know how many
potential participants saw the study advertisements. It is possi-
ble that individuals who participate in support groups differ
from those who do not. Self-selection introduces a potential bias
to our findings, but there is conflicting thought about whether
those who respond are more likely in need of support or doing
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sufficiently well to have the interest to participate in a study.
The results of this study are not generalizable to the entire
population of adolescents and adults with XXY. Although the
study population was largely non-Hispanic white, our large
sample size, range of ages, and international participation in-
crease the external validity of our findings.

CONCLUSIONS

The prevalence of depressive symptoms among this study’s
participants supports the findings of other studies that suggest
individuals with XXY are at increased risk for depression. The
proportion of study participants with clinically significant levels
of depressive symptoms was considerable, which raises concern
that depression may be an insufficiently addressed complication
of XXY. Research shows that depression has a significant
negative effect on quality of life,>* is a leading cause of dis-
ability,'? and is a major risk factor for suicide.!? Thus, the
results of this study emphasize the need for healthcare providers
to routinely screen individuals with XXY for depressive symp-
toms. Simply asking two questions about mood and anhedonia
has been found to effectively identify individuals who warrant
further evaluation and treatment.!232 Additional research is
needed to understand the clinical correlates of depression
among individuals with XXY and to determine whether the
manifestations or consequences of depressive symptoms are
specific to XXY. Further, intervention trials to determine
whether individuals with XXY respond to depression treatment
differently than individuals of the general population are war-
ranted. This study identifies important relationships between
psychosocial factors and depressive symptoms and highlights
opportunities for counseling-based interventions. Developing
and testing the feasibility and effectiveness of interventions
aimed to facilitate effective coping and adaptation to XXY is an
important avenue for future research.
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