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Abstract

Objective—The purpose of this study was to understand the impact of living with Klinefelter
syndrome (XXY) as an adolescent or an adult and to examine the factors that contribute to
adaptation.

Methods—Individuals (7= 310) aged 1475 years with self-reported XXY were recruited from
online support networks to complete a self-administered survey. Perceived consequences,
perceived severity, perceived stigma, and coping were measured and evaluated as correlates of
adaptation.

Results—The use of problem-focused coping strategies was positively correlated with adaptation
(1< 0.01) and age was negatively correlated with adaptation (p < 0.05).

Conclusion—The majority of participants reported significant negative consequences of XXY,
including infertility, psychological co-morbidities and differences in appearance. How participants
coped with their negative appraisals was the greatest predictor of adaptation.

Practice implications—Interventions designed to help individuals reframe negative appraisals,
to increase perceived manageability of the challenges of living with XXY, and to facilitate
effective coping may improve adaptation among individuals with XXY.
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1. Introduction

Klinefelter syndrome (XXY), or 47,XXY, is a common genetic condition caused by the
presence of an extra X chromosome in males. It is estimated to occur in one in 650 males,
though population-based studies in the UK and Denmark have suggested that 65-75% of
individuals with XXY are undiagnosed [1,2]. While the physical and cognitive phenotype
associated with XXY is highly variable, common features include tall stature, language-
based learning disabilities, disorders of executive function, hypogonadism, gynecomastia,
and fertility problems [3]. Approximately 15% of azoospermic and oligozoospermic men
who underwent infertility workup were found to have XXY [4].

Previous research has focused on the medical and cognitive implications of XXY [5-9], with
little attention given to the psychosocial implications of XXY. Those studies that have aimed
to understand the personal impact of XXY have raised concerns that individuals with XXY
may experience difficulty adapting to their diagnosis as a result of lowered self-esteem
[10,11], increased incidence of psychiatric conditions and behavioral problems [10], and
difficulties forming social relationships [12]. A recent study of 87 men with XXY in
Australia found that quality of life outcomes (well-being, body image, self-esteem, mental
and general health) among study participants were significantly poorer compared to general
male population normative data. Phenotypic severity, employment status, and social support
were the greatest predictors of psychosocial outcomes [13]. While these previous studies
identified a number of factors that may influence adaptation to XXY, our understanding of
these factors and whether they might be amenable to intervention is limited by small sample
sizes that do not provide statistical power to detect effects of key variables on psychosocial
outcomes. A better understanding of these factors is imperative to improving the
psychological well-being and quality of life of boys and men living with XXY.

Lazarus and Folkman’s Transactional Model of Stress and Coping (TMSC) [14] provides a
theoretical framework for understanding how an individual with XXY adapts to his
diagnosis. According to the TMSC (Fig. 1), a person makes meaning of a stressor (XXY
diagnosis) by evaluating the significance of the diagnosis on his life (primary appraisal) and
deciding what he can do to minimize the negative impact of the diagnosis (secondary
appraisal). In this study, perceived consequences and perceived severity were included as
primary appraisals. Perceived stigma was included as a secondary appraisal as participants
not only assess the significance of perceived stigma, but also their perceived resources to
cope with stigma. These appraisals direct coping strategies, and coping is the process
through which adaptation occurs.

Adaptation is defined as the dynamic, multidimensional process of successfully coming to
terms with the implications of a health condition or a health threat and its observable
outcomes [15]. Indicators that an individual is well adapted include coping efficacy, restored
self-esteem, spiritual and psychological well-being, and social integration [15]. While these
indicators may be assessed at a single point in time, they represent the dynamic adaptation
process that gives insight into how effectively a person is managing the stress of a health
condition or health threat [16].
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The purpose of this study was to understand the impact of living with XXY as an adolescent
or an adult and to understand the factors that contribute to adaptation using a validated
multidimensional measure of adaptation and a sufficiently powered sample size.

2. Methods

2.1. Study participants and procedures

This study’s methods have been described previously in our publication that reported the
prevalence and psychosocial correlates of clinically significant depressive symptoms among
this cohort of individuals with Klinefelter syndrome [17]. Individuals 14 years or older with
self-reported XXY were eligible to participate. Participants were recruited through XXY
online support organizations in the United States and the United Kingdom, including
Klinefelter Syndrome & Associates (KS&A), Klinefelter Syndrome Association (KSA), and
Klinefelter Organisation (KO). These organizations advertised the study through newsletter
mailings, website postings, and email distribution lists. Participants were also recruited in
person at a KS&A national XXY conference and at a New York regional support group
meeting.

Participation involved a one-time self-administered survey. Individuals could complete an
electronic version of the survey through a secure Internet site, or they could contact the
researcher for a paper copy of the survey. A website for individuals 18 years and older and a
website for individuals under the age of 18 years were created. The latter website 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 # 09-HG-N142).

2.2. Study measures

2.2.1. Adaptation—Adaptation was measured using The Psychological Adaptation Scale
(PAS) [16], a 20-item measure that assesses four constructs of adaptation: effective coping,
self-esteem, spiritual/existential meaning and social integration. Participants were asked to
insert each item into the statement, “Living with XXY has ...”, and to rate each statement on
a 5-point scale (1 = “not at all true” to 5 = “very much true). This scale has been shown to
have good internal reliability (Cronbach’s alpha = 0.90) and validity across studies
[16,18,19]. Scores were summed and a mean score ranging from 1 to 5 was calculated, with
higher scores indicating greater levels of adaptation.

2.2.2. lliness perceptions—The IlIness Perception Questionnaire’s (IPQ) consequences
sub-scale [20] was used to assess the extent to which an individual perceived his XXY
diagnosis impacts his life. The sub-scale includes seven items rated on a 5-point scale (1 =
“strongly disagree” to 5 = “strongly agree”), and has been shown to have good internal
reliability (Cronbach’s alpha = 0.82) [20]. Results were summed and a mean score ranging
from 1 to 5 was calculated. Higher scores indicated an individual perceived his condition to
have significant, negative consequences on his life.
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Two additional questions were included to assess perceived severity. Participants were asked
to rate how severe they perceived their XXY to be, as well as how severe they perceived
their XXY to be in comparison to others with XXY using a 5-point scale that ranged from
“not at all severe” (1) to “very severe” (5).

2.2.3. Perceived stigma—~Perceived stigma was measured using the Perceived Social
Stimga Scale (PSSS) [21]. The PSSS is a 22-item measure that consists of fourteen negative
attributes, such as “unhappy,” “pitiful,” and “worthless,” and eight positive attributes, such
as “friendly,” “confident,” and “intelligent.” 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 reliability (Cronbach’s alpha = 0.91) [21]. Summed scores
could range from 22 to 88. Higher scores indicated greater perceptions of stigmatization.

2.2.4. Coping—Coping was measured using the Ways of Coping Checklist-Revised
(WCC-R) [22]. The WCC-R is a 42-item measure that assesses five categories of coping:
problem-focused, social support seeking, self-blame, wishful thinking, and avoidance
coping. Participants were asked to think about a recent stressful event related to their XXY
and to estimate the frequency with which they used each coping strategy using a 4-point
scale (0 = “never use” to 3 = “regularly use”). This scale has been shown to have good
reliability (Cronbach’s alpha = 0.74-0.88 for each sub-scale) and construct validity [22].
While participants were not asked to report the recent stressful event they were considering,
an open-ended question was included to capture the most stressful aspects of living with
XXY.

Items for each sub-scale were summed and a mean score was calculated. The relative
proportion of problem-focused coping used by participants was calculated by dividing the
mean problem-focused coping score by the sum of all five mean scores. The relative
proportion of emotion-focused coping strategies used by participants was calculated by
adding the mean scores for self-blame, wishful thinking and avoidance sub-scales and
dividing by the sum of all five mean scores. Previous research has suggested that relative
coping scores are better suited for empirically evaluating relationships between coping and
psychosocial outcomes and are especially useful in studying the TMSC [23]. Grouping the
emotion-focused sub-scales into one relative score was first described by Vitaliano et al. in
1990 [24], and has since been used in several studies [25,26].

2.2.5. Depressive symptoms—Depressive symptoms were measured using the Center
for Epidemiologic Studies Depression Scale (CES-D) [27]. The CES-D is a widely used
measure that was initially designed to screen for depressive symptoms in the general
population. It has since been used extensively to measure depressive symptoms among
individuals with a variety of medical conditions [28-30]. Reliability of the scale (Cronbach’s
alpha = 0.85-0.90) and construct validity have been established [27]. The scale includes 20-
items to assess the six major dimensions of depression: depressed mood, feelings of guilt
and worthlessness, feelings of helplessness and hopelessness, psychomotor retardation, loss
of appetite, and sleep disturbance. Participants were asked to indicate how often they had
experienced each of the symptoms in the past week, using a 4-point scale (0 = “rarely or
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none of the time, <1 day,” 1 = “a little of the time, 1-2 days,” 2 = “occasionally or some of
the time, 3—4 days,” 3 = “most or all of the time, 5-7 days™). 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, a cut-off score of 16 has been shown to reliably
distinguish between clinically depressed and non-depressed individuals [27,31,32].

2.2.6. Features of XXY—Participants were asked if they have common features of XXY,
such as infertility, learning difficulties, and small testes, and to rate how challenging each
feature is using a scale from 1 (least challenging) to 7 (most challenging). Participants were
also asked to rate the importance of having children in the next 10 years using a 5-point sale
(1 = “very unimportant” to 5 = “very important™).

2.2.7. Demographic information—Participants provided information about their age,
age at diagnosis, time elapsed since learning of the diagnosis, race/ethnicity, marital status,
level of education, number of children, and relationship to children. Time elapsed since
learning of diagnosis accounted for individuals who were diagnosed at a certain age but
were not informed of their diagnosis until later.

2.3. Analysis strategy

3. Results

Data were analyzed using Statistical Package for Social Sciences (SPSS) version 16.0.2
(SPSS Inc., Chicago, IL). Bivariate associations among all key variables were identified by
Pearson correlations. A multivariate linear regression analysis was used to assess
associations between the outcome, adaptation, and five key variables (perceived
consequences, perceived severity, perceived stigma, emotion-focused coping, and problem-
focused coping), controlling for potential confounders (depressive symptoms, age, race,
education level, marital status, whether a participant had children, importance of having
children in the future, and time elapsed since learning of the diagnosis). Demographic
variables were dichotomized as follows: race (white/non-white), marital status (partnered/
non-partnered), education (college graduate or more/some college or technical school or
less). To increase precision on the key variables, while retaining true confounders as control
covariates, a backwards elimination selection process was used. Potential confounders with
p-values > 0.20 were dropped from an initial model that included all variables and potential
confounders [33,34]. Statistical significance of associations between key variables and
adaptation was evaluated using the p < 0.05 criterion.

3.1. Descriptive statistics and bivariate relationships

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 size [35]
of at least 3% of the total variance in adaptation. We surpassed this threshold with a total of
310 participants, although not all analyses included 310 responses due to missing data. The
mean age of participants was 40.7 years (£14) and ranged from 14 to 75 years. Most
participants were white, non-Hispanic (92.2%) and did not have children (76.4%). Nearly
half of participants were diagnosed in adulthood (48%) and the average time elapsed since
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learning of the diagnosis was 15 years (£11.7, range 0-46). Half of participants were
married or partnered (49.6%) and over one-third (37.5%) had a college or graduate degree.

The means, standard deviations, ranges, and internal reliability values for each measure are
presented in Table 1. A majority of participants (76.4%) scored >3.0 on the IPQ perceived
consequences sub-scale, endorsing the belief that XXY has significant negative
consequences on their life. Most participants rated their XXY as “a little severe” (23.9%),
“somewhat severe” (30.0%), or “severe” (25.6%). A minority considered their XXY to be
either “not at all severe” (9.4%) or “very severe” (11.1%). When participants compared their
severity to the severity of others living with XXY, a leftward shift was observed, indicating
that many participants felt their XXY was less severe than that of others. Compared to
others, most participants viewed their XXY as “not at all severe” (24.9%), “a little severe”
(25.6%), or “somewhat severe” (32.9%).

A majority of respondents scored <2.5 on the PSSS, indicating that most participants did not
perceive stigmatization as a result of their diagnosis. As assessed by the CES-D, 68.8% of
the study population reported a clinically significant level of depressive symptoms. Despite
the high levels of perceived negative consequences and the prevalence of depressive
symptoms, 64.1% of respondents scored >3.0 on the PAS, indicating that approximately
two-thirds of participants reported high levels of adaptation at the time of study
participation.

Emotion-focused coping strategies represented 56% of the total coping strategies, whereas
22% of respondents reported using problem-focused coping strategies. The remaining 22%
reported using elements of both emotion-focused and problem-focused coping. The
emotion-focused relative score and problem-focused relative score were highly and inversely
correlated (r=-0.83, p< 0.01), suggesting that the two strategies are used distinctly.
Bivariate analyses showed that problem-focused coping was positively correlated with
adaptation (r=0.49, p< 0.01). Emotion-focused coping (r= —0.44, p< 0.01), perceived
stigma (r=-0.36, p< 0.01), perceived severity (r=-0.15, p< 0.05), and perceived
consequences (= -0.30, p< 0.01) were negatively correlated with adaptation.

3.2. Multivariate linear regression analysis

Table 2 summarizes the results of the multivariate linear regression analysis, which
demonstrates that problem-focused coping was positively correlated with adaptation and age
was negatively correlated with adaptation. Race was included in the model to control for a
potential confounding effect. These variables accounted for 27.5% of the variance in
adaptation. Perceived consequences, perceived severity, perceived stigma, and emotion-
focused coping were tested and found to be non-significant (p > 0.05).

4. Discussion and conclusion

4.1. Discussion

This study contributes to the understanding of the psychosocial impact of living with XXY
as an adolescent or an adult and is the first study to have a sample size sufficient to detect
statistically significant correlations among key psychosocial variables and adaptation. While
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other studies have addressed the topic of adaptation to XXY [10,36,37], this is the first study
to assess adaptation with a validated measure of adaptation, rather than with related but
distinct variables, such as global functioning, well-being, or affect [16,38]. No studies have
assessed psychosocial predictors of adaptation.

Despite the challenges and perceived negative consequences of living with XXY, the
adolescents and adults in this study reported high levels of adaptation. The participants in
this study had a higher mean adaptation score than adults living with bipolar disorder [39]
and adults living with another chronic genetic condition, neurofibromatosis type 1 (NF1)
[19], despite the fact that this study’s participants perceived their condition to have more
negative consequences on their life compared to the adults with NF1 [19]. The multivariate
analysis indicated that the use of problem-focused coping strategies was the greatest
predictor of adaptation.

Different situations call for different coping strategies. The choice of coping strategies is
influenced by a person’s appraisal of a specific situation as controllable or changeable
versus uncontrollable or unchangeable, and a person’s ability to choose a coping strategy
that is best aligned with the nature of the situation. Coping effectively in a changeable
situation involves greater use of problem-focused coping strategies whereas coping
effectively in an unchangeable situation involves greater use of emotion-focused coping
strategies [14].

In this study, over half of participants used predominantly emotion-focused strategies,
whereas approximately one-fourth of participants predominantly used problem-focused
strategies. Another one-fourth of participants used elements of both emotion-focused and
problem-focused coping. The adaptation scores in this study suggest that participants are
effectively choosing appropriate coping strategies to manage challenges they face.
Theoretically, this suggests that the negative consequences of XXY that participants reported
were ones that participants appraised as uncontrollable or unchangeable. As such,
participants employed coping strategies aimed at managing the negative emotions associated
with their condition. The minority of participants who used more problem-focused coping
strategies relative to emotion-focused coping strategies may have perceived specific
consequences to be more manageable and within their control. Responses to open-ended
questions aimed at understanding the greatest challenges of living with XXY indicated that
infertility and psychological co-morbidities, such as depression and anxiety, were the two
greatest challenges participants faced, followed by differences in one’s appearance and
learning disabilities. Infertility, for example, represents a threat to one’s virility, loss of the
potential to have a biological child, and challenge to one’s manhood. While advances in
assistive reproductive technology offer options for fatherhood to men with XXY [40],
emotion-focused coping strategies may be best suited to managing the uncontrollable nature
of infertility.

The significant negative correlation between age and adaptation was unexpected, although
age differences in stress and coping have been reported [41]. While our cross-sectional study
design allows assessment of adaptation only at a fixed point in time, it is possible that some
of the older participants had experienced more challenges over their lives and/or were
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currently facing more obstacles to their adaptation than younger participants. As individuals
with XXY age, they are at increased risk for a number of co-morbidities associated with
XXY, such as obesity, cardiovascular disease, osteoporosis, diabetes mellitus, and
autoimmune disease [42], leading to accumulation of additional stressors with age. Another
consideration is the effect of reduced fertility as individuals with XXY enter the life stage in
which starting a family is often considered. Threats to a person’s life goals are known to
increase stress and present challenges to adaptation [43]. Our results suggest that a general
assumption that adults with XXY adapt as they age is not supported. Clinicians should be
alert to the impact of adult-onset manifestations while additional studies are needed to
replicate our findings.

Depressive symptoms were evaluated as a potential confounder of adaptation in light of
previous research that has found the two constructs to be highly correlated [38]. Depressive
symptoms were strikingly prevalent among study participants and have been previously
published [17]. Although depressive symptoms dropped out of the final adaptation
multivariate regression model, its initial assessment as a potential confounder revealed that
depressive symptoms were significantly negatively associated with adaptation (6= -0.025, p
< 0.01) and accounted for 13.9% of the total variance in adaptation.

This supports our knowledge that the two are related. However, depression and adaptation
are distinct constructs, and depressive symptoms alone were insufficient to significantly
affect adaptation.

A study of 482 adults with NF1 also found that depressive symptoms did not predict
adaptation [19]. However, depressive symptoms were significantly negatively associated
with quality of life and accounted for 25% of the total variance in quality of life. The
adaptation process involves fundamental changes in one’s psychological and spiritual well-
being, acceptance of oneself as a person living with a condition, a new or restored sense of
self-esteem, renewed life values, and successful navigation of obstacles that have presented
themselves throughout the process [15,44]. It is not inconsistent that depressive symptoms,
which may be more transitory, do not interfere with the fundamental changes that occur
throughout the larger process of adaptation.

Our study is the first to use a validated measure to assess perceived stigma among
individuals with XXY and one of few studies to assess the relationship between perceived
stigma and adaptation. The majority of participants did not perceive themselves to be
stigmatized as a result of their XXY and perceived stigma was not found to be correlated
with adaptation. This is inconsistent with a number of other studies that have found
significant negative correlations between perceived stigma and adaptation [21,45]. It is
possible that participants in our study are coping effectively with stigma. The lack of
correlation between perceived severity and adaptation is consistent with the broader
adaptation literature, which indicates that the severity of the condition being studied does not
predict adaptation [15].

4.1.1. Limitations—The cross-sectional nature of this study allows us to measure
adaptation and other key variables at a single point in time. Conclusions can be drawn
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regarding correlations among variables, but not to temporal relationships and causal
pathways. The results of this study are not generalizable to the entire population of
adolescents and adults with XXY. Participants were recruited through online support groups.
We do not know the number of potential participants study advertisements reached, so we
are unable to calculate a response rate. It is possible that individuals who participate in
support groups differ from those who do not. Self-selection introduces a potential bias into
our findings, but it is unknown whether those who responded were interested because they
were in need of additional support or because they were doing well enough and were
interested in study participation. The study population was overwhelmingly white, non-
Hispanic. However, the external validity of our findings is increased by our large sample
size, range of ages, and international participation.

4.2. Conclusions

This study explored the relationship among appraisals (perceived consequences, perceived
severity, perceived stigma), coping, and adaptation and found that despite report of
significant negative consequences of XXY, individuals seem to cope effectively and the
majority report relatively positive adaption to living with XXY. Use of problem-focused
coping strategies was the strongest predictor of adaptation. It is possible that participants
using problem-focused coping strategies may perceive their XXY-related challenges to be
manageable and controllable. Future studies evaluating perceived control and self-efficacy
may offer additional insight into this study’s findings.

4.3. Practice implications

The results of this study suggest that interventions aimed at understanding and reframing
cognitive appraisals to increase perceived manageability of the consequences associated with
XXY may promote problem-focused coping and improve adaptation among adolescents and
adults with XXY. Given the negative association between age and adaptation and our
expectation that appraisals and adaptation vary with time, health care providers should
routinely assess appraisals and coping strategies in their clinical encounters, even among
patients with whom they have longstanding relationships. As people age, they may face new
challenges associated with XXY.
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Fig. 1.

Stress and coping model of adaptation to Klinefelter syndrome, adapted from Lazarus and

Folkman’s transactional model of stress and coping [13].
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Table 1

Means, standard deviations, ranges, and reliability values for study measures.

Variable n (missing values)  Mean (SD)  Measured range (possible range)  Cronbach’s alpha
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
Adaptation 251 (59) 3.33(0.99) 1.0-5.0 (1.0-5.0) 0.96
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Table 2

Multivariate linear regression model: correlates of adaptation.

b (SE) B p-value
Problem-focused coping 3.58(1.07) 0.34 <0.01
Age -0.01(0.01) -0.13 0.03
Race 0.36(0.21)  0.10 0.09
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