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Abstract

Objective—To examine factors associated with emotional well-being in women with
spontaneous primary ovarian insufficiency

Design—Cross-sectional and case control
Setting—Clinical research center, national US health research facility

Patient(s)—Women diagnosed with spontaneous 46,XX primary ovarian insufficiency (N=100)
at a mean age of 32.4 years and healthy control women of similar age (N=60)

Intervention(s)—Administration of validated self-reporting instruments

Main Outcome Measure(s)—IlIness Uncertainty, Stigma, Goal Disengagement/
Reengagement, Purpose in Life, Positive and Negative Affect Schedule, Center of Epidemiologic
Studies Depression Scale, State-Trait Anxiety Inventory

Result(s)—Compared to controls, women with spontaneous primary ovarian insufficiency
scored adversely on all measures of affect. Iliness Uncertainty and Purpose in Life were
significant independent factors associated with Anxiety (R2=0.47), Stigma and Purpose in Life
were the significant independent factors associated with Depression (R2=0.51), and Goal
Reengagement and Purpose in Life were significantly and independently associated with Positive
Affect (R2=0.43).
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Conclusion(s)—This evidence supports the need for prospective studies. Our findings are
consistent with the hypothesis that clinicians could improve the emotional well-being of their
patients with primary ovarian insufficiency by a) informing them better about their condition, b)
helping them to feel less stigmatized by the disorder, and c) assisting them in developing
alternative goals with regard to family planning as well as other goals.
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Introduction

Spontaneous primary ovarian insufficiency (also known as hypergonadotropic
hypogonadism, premature ovarian failure, and premature menopause) involves the cessation
of normal ovarian function before age 40. Our preferred term for the condition is “primary
ovarian insufficiency” (POI) as first introduced by Fuller Albright in 1942 (1,2). The
condition is associated with amenorrhea, symptoms of estrogen deficiency, infertility and
general health concerns (3-5). It affects approximately 1% of women by age 40 (6).
Research has demonstrated that patients with POl have reduced self-esteem, increased
shyness, increased social anxiety, and more symptoms of depression than healthy control
women (7).

In most cases of infertility, women discover that they are infertile in a gradual manner after
many failed attempts at conception. In cases of POI, by contrast, frequently women learn
suddenly of their likely inability to conceive even before they have contemplated or
attempted conception (8-11). The emotional response to the sudden unexpected loss of the
ability to conceive in this clinical situation in some ways parallels the grief response to an
acute death of a loved one (9). Grief is essentially an emotion that draws us toward
something or someone that is missing; the loss creates a discrepancy between the world that
is and the world that “should be” (12). In the case of inability to conceive, the experience
may be one of "disenfranchised grief,” which occurs when (1) the loss has no legitimacy, is
socially unrecognized or unacknowledged; (2) the loss is not recognized as significant to
others in the social network or culture; and (3) the griever is not recognized as having
suffered a loss and is unjustified in grieving (13).

Viewed from this perspective, it seems appropriate to consider patients who receive a
diagnosis of POI as embarking upon a “psychosocial transition” that requires adaptation
(12,14-16). Significant loss events in life are associated with increased frequency of major
depressive disorder and other psychopathology (17-23). Losses that are most likely to lead
to affective disorders a) are unexpected or unanticipated so that there is little opportunity for
preparation; b) require people to undertake a major revision of their assumptions about the
world, and c) have lasting implications (12). Learning the diagnosis of POI meets all of
these criteria. In general, successful adaptation to loss relates to a) the extent to which the
loss has been correctly anticipated, b) available support, and c) available opportunities and
resources to address the loss (12).
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In an earlier investigation with a different cohort of women, we conducted structured
interviews in 100 women with POI, and found that 84% of the women felt emotionally
unprepared to receive the diagnosis and 86% felt that they should have been given more
information about the disorder (11). Overall, 71% of women were unsatisfied with how they
were informed about the diagnosis, 49% felt the clinician informing them was insensitive to
their emotional needs, and 89% reported experiencing moderate to severe emotional distress
at the time. The degree of reported emotional distress was positively correlated with the
degree of dissatisfaction with the manner in which the women had been informed of the
diagnosis. By patient report, only 2% of clinicians provided a plan for managing emotional
and mental health as part of informing them about the diagnosis (11).

In the present study, a case-control investigation, we addressed two primary questions. First,
are there differences in emotional distress and well-being between women with and without
POI, and second, are there psychosocial attributes that correlate with women’s ability to
sustain well-being as they cope with the POI diagnosis. In particular, we examined whether
women's emotional health is related to the uncertainty and stigma they experience as a result
of the POI diagnosis, and to the positive psychological resources they possess, including
goal flexibility and purpose in life. Uncertainty and a lack of understanding regarding one's
condition have been associated with greater depression and anxiety and less effective coping
in patients with a variety of chronic health problems, including endometriosis (24,25).
Moreover, because we have evidence that patients with POI report a need to be provided
more information about their condition (11), we predicted that higher levels of illness
uncertainty would be related to greater emotional distress.

Medical and psychological conditions with no clear pathophysiology also have been
associated with a sense of stigmatization, which in turn, is associated with greater social
isolation and lower levels of emotional well-being (26-30). In the case of POI, stigma would
be expected to create barriers to obtaining needed social support to cope with this diagnosis.
In view of this, we evaluated whether stigma associated with the disorder is related to
greater emotional distress.

Women with inability to conceive face a disruption in their pursuit of a central life goal for
many individuals, that of childbearing (31). The ability to disengage from the goal of
bearing children and develop new goals may be particularly adaptive for these individuals
(32). Indeed, finding new opportunities in life is a way to successfully navigate psychosocial
transitions (32—36). Thus, we assess goal flexibility as a factor expected to be related to
greater emotional well-being in women with POI. Finally, in a previous study, we
demonstrated that functional well-being in women with POI correlates significantly with
meaning and purpose in life as measured on a validated spiritual well-being scale (37).
Therefore, we expected a positive relation between purpose in life and emotional well-being
in the current study.

In summary, we hypothesized that patients with POI would report lower levels of emotional
well-being and higher levels of negative affect relative to healthy controls. We also
predicted that emotional health in patients would be negatively associated with both
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uncertainty and feelings of stigma regarding their illness, and positively associated with goal
flexibility and purpose in life.

Materials and Methods

Setting

Patients

Controls

This study was conducted at the National Institutes of Health (NIH) Clinical Center in
Bethesda, Maryland. The study is part of an ongoing longitudinal investigation designed to
identify psychosocial factors (including personality, social environment, and coping
responses) that contribute to emotional health in women with spontaneous 46,XX POI. This
report assesses how psychosocial measures at baseline are related to affective disturbance.
Subsequent analyses of this data set will address the broader array of psychosocial measures
that predict adaptation over time.

The Institutional Review Board of the National Institute of Child Health and Human
Development approved the study. All participants gave written informed consent. We
prospectively planned to enroll 100 patients for this study. Between June 2005 and February
2006 we recruited women with spontaneous POI by published advertisement and by
Internet. Patients were recruited to a general screening protocol on POI and then offered
enrollment in this study. One woman dropped out after enroliment and we recruited another
patient to bring the total to 100. Subsequently a woman was found to have a 46,XY
karyotype and was excluded from analysis, leaving data from 99 patients available for
analyses.

For this study we defined spontaneous POI as the development before age 40 years of at
least 4 months of amenorrhea or menstrual irregularity associated with two serum FSH
levels in the menopausal range as defined by the individual local assay (sampled at least 1
month apart). We originally defined spontaneous POI as the development before age 40
years of at least 4 months of amenorrhea. We have since dropped the requirement for
absolute amenorrhea for 4 months because it is now known that many patients with POl in
fact have intermittent ovarian function to a degree that they have occasional irregular
menses (38). Referring clinicians made the diagnosis of POI, and we required
documentation of the above findings for admission to the protocol. Women with POl as a
result of surgery, radiation, chemotherapy, or known karyotype abnormalities were not
included. All women underwent a complete history and physical examination and baseline
clinical and laboratory testing as described elsewhere as well as testing for the FMR1
premutation and the presence of adrenal antibodies (39). Patients were aged 18 to 42 years.

Control women were recruited by local advertisement and compensated according to NIH
guidelines. They were between the ages of 18 and 42 years, described themselves as healthy,
free of chronic disease, non pregnant, and regularly menstruating (cycles between 21 and 35
days). We stratified control recruitment by age and race so as to match proportionately with
the makeup of our patient population based on prior experience (11,39,40).
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We administered the Center of Epidemiologic Sudies Depression Scale (CES-D) (41), the
state anxiety subscale of the Sate-Trait Anxiety Inventory (STAI). (42) We also
administered the positive and negative affect subscales from the Positive and Negative
Affect Schedule (PANAS) (43), and the purpose in life subscale from the Positive Mental
Well-Being Inventory (44).

To assess illness uncertainty in women with POI, we administered the Mishel Uncertainty in
IlIness Scale (45). This includes items such as “I don’t know what is wrong with me” and
“Because of the unpredictability of my condition | cannot plan for the future.” To assess
perceived stigma we modified a previously established chronic disorder instrument
developed by Lennon et al., to refer specifically to POI (46). This Modified Lennon Sigma
scale includes items such as “Having this medical condition has made me feel very different
from other people” and “I often feel totally alone with my condition.” To assess goal
flexibility we administered the Goal Disengagement and Reengagement Scales with
pregnancy as the goal (47). The disengagement scale includes items such as “It’s easy for
me to reduce my efforts toward the goal” and “I find it difficult to stop trying to achieve the
goal” (reverse scored). The reengagement scale includes items such as “I convince myself
that | have other meaningful goals to pursue” and “I seek other meaningful goals.”

The internal consistency of the instruments, as measured by Chronbach’s alpha, was as
follows: Goal Disengagement 0.86, Goal Reengagement 0.93, Iliness Uncertainty 0.86,
Stigma 0.73, Purpose in Life 0.87, CES-D 0.90, STAI 0.93, Negative Affect (PANAS) 0.85,
and Positive Affect (PANAS) 0.92.

Hypotheses—The a priori primary hypotheses to be tested were: 1) Compared to healthy
controls, women with POI will report lower levels of emotional well-being (positive affect,
purpose in life) and higher levels of negative affect (negative affect, state anxiety, depressive
symptoms). 2) For women with POI, lower measures of illness uncertainty, lower measures
of stigma, and higher measures of the ability to disengage from the goal of getting pregnant
and to reengage with other goals will predict greater well-being and less negative affect.
Alpha was set at p < 0.05 (two-tailed) for all analyses. With alpha set at p < 0.05 (two-
tailed), power for comparisons between patients and controls was 0.80 to detect a
moderately sized effect (i.e., d=0.45, as described by Cohen, 1992). Power was 0.80 to
detect small to moderately large effect sizes (i.e., r=0.27) between study variables within the
patient group.

Statistical Methods—All data were analyzed using SAS (Statistical Analysis System)
version 9 (SAS Institute Inc., Cary, NC), and StatXact version 4.0.1 software (Cytel
Software Corporation, Cambridge, MA). Internal consistency of the instruments was
evaluated using Cronbach alpha raw scores. For demographic interval data we report mean +
standard deviation, and percentages for nominal and ordinal data. Chi-square or exact tests
were used for categorical data, and the Kruskal-Wallis nonparametric test for singly ordered
contingency tables was used for comparing ordered categorical data. We used Wilcoxon
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rank-sum tests to compare instrument scores between patients and controls, and Spearman
correlations to explore relations between instruments. We used multiple linear regression,
two-way analysis of variance, and analysis of covariance to explore the contributions of
more than one independent variable to an outcome measure.

Because many instrument variables were not normally distributed, SAS PROC TRANSREG
was used for Box-Cox transformations of dependent variables for regression analyses (48).
To address possible multicollinearity among response variables and interplay between
response and predictor variables, extensive univariate and multivariate modeling was
employed, and g-g normality plots and histograms of potential Box-Cox transformations
were examined to arrive at a consensus transformation for each response variable. Predictor
variables with a ratio of maximum/minimum greater than 10 were transformed to logarithms
(49). Collinearity diagnostics were performed on regression analyses and the resulting
variance inflation factors, tolerances and condition indexes were examined. Regression
model residuals were also examined using g-g normality plots and by plotting residuals
versus predicted values. Transformed variables were used in two-way analysis of variance
and analysis of covariance models.

Table 1 depicts the demographic characteristics of patients and controls, and shows that
patients did not differ significantly from controls with regard to age, race, ethnicity,
education level,, or whether or not they have children. A significantly higher percentage of
patients were married/partnered (vs single/divorced/other) as compared to controls (61.6%
vs 43.3% respectively, p=0.03). In our main analyses comparing women with POl and
controls on measures of negative affect and well-being, results showed that patients tended
to fare worse on most outcomes. As shown in Figure 1, compared to control women, women
with spontaneous POI had significantly higher median (interquartile range) scores on the
CES-D depression scale [12 (6-22), vs 7(4-12.5), p<0.001], on the STAI anxiety scale [39.5
(33-49) vs 33 (26—-39), p<0.001], and on the Negative Affect scale [21 (17-28) vs 18(14—
21), p<0.001]. They also scored lower on the Positive Affect scale [31 (25-38) vs 38 (33—
43.5), p<0.001].

Patients were also more likely than controls to report depressive and high anxiety states
when assessed categorically. As shown in Table 2, patients more often scored above cutoff
values for clinical levels of depression on the CESD (41), and more often reported anxiety
scores greater than one standard deviation above the norm for individuals in this age group
(42). Compared to control women, women with POl had somewhat lower scores on the
Purpose in Life scale [46 (39-51) vs 48.5 (43-51), p. =0.08], but the difference was not
statistically significant.

Among women with POI 18/94 (19%) were currently taking medications for anxiety or
depression compared to 3/60 (5%) of controls (p=0.02), and 38/94 (40%) had a history of
taking such medications as compared to 12/60 (20%) of controls (p<0.01). With regard to
mental health counseling, 13/93 (14%) of patients were currently receiving counseling
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compared to 3/60 (5%) of controls (p=.10) and 50/93 (54%) of patients had a history of
seeking counseling as compared to 15/60 (25%) of controls (p<0.001).

We conducted analyses to examine whether study variables were related to demographic
factors in patients and controls and to identify potential covariates in our comparisons
between groups. For both women with POI and controls, scores on the CES-D, STAI,
Positive Affect, Negative Affect, and Purpose in Life scales did not differ by whether or not
participants had children, and scores on the CES-D, STAI, Positive Affect, and Purpose in
Life scale did not differ by whether or not participants were married/partnered when
analyzed as a dichotomy. However, married/partnered patients scored lower on the Negative
Affect scale compared to single/divorced/other patients(p=0.05), whereas among control
women, marital status was unrelated to negative affect. Including marital status as a
covariate in comparisons of patients with controls did not alter the findings reported above
(data not shown).

Within the sample of 99 women with POI, 20 women had children by their own conception,
3 women had adopted children, 3 women had children by ovum donation, 1 woman had a
child by embryo donation, 1 woman had children by both conception and adoption, and 5
declined to answer. In addition, 38 reported a previous pregnancy; 19 reported a previous
elective termination of pregnancy; and 8 reported a previous spontaneous abortion. Of the
99 patients, 21 had thyroid-related disorder, 3 had an adrenal disorder, and 6 had an FMR1
permutation. Twelve women had primary amenorrhea.

To identify potential covariates in our analyses of emotional health among patients, we
examined whether demographic or illness-related characteristics were related to
psychosocial attributes and outcomes in women with POI. Higher education was
significantly associated with lower IlIness Uncertainty (r=—0.20, p =.0477) and lower
Negative Affect (r=—0.23, p<0.025) but had no significant association with scores on
Depression, Anxiety, Positive Affect, Purpose in Life, Stigma, or Goal Disengagement/
Reengagement. We also found no significant associations between age, race, age at
diagnosis, or time since diagnasis (on average, they had been diagnosed with POI 39.5
months prior to enrollment in the study) and scores of Depression, Anxiety, Positive or
Negative Affect, Illness Uncertainty, Perceived Stigma, Purpose in Life or Goal
Reengagement/Disengagement. Endocrine abnormalities, parity, and experience of elective
or spontaneous abortion also were unrelated to any of the five study outcomes (i.e., anxiety,
depression, positive affect, negative affect, and well-being). However, we did find that
women with a premutation in the FMR1 gene (n=6) scored significantly higher on positive
affect than did women without this permutation (p=0.03).

Table 3 displays the inter-correlations among key variables for women with POI. Not
surprisingly, the psychosocial risk factors of lliness Uncertainty and Stigma were positively
related, and the resource factors Goal Disengagement and Reengagement were positively
related. Purpose in Life was positively related to Goal Reengagement but unrelated to Goal
Disengagement. The majority of risk and resilience factors were also inversely related to one
another. Consistent with our main hypothesis, psychosocial risk and resource factors were
related to emotional well-being and negative affect measures in women with POI. Stigma
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and Illness Uncertainty scores were significantly positively correlated with Depression and
Anxiety, and negatively correlated with Positive Affect. Resource factors showed the
opposite pattern. Goal Reengagement and Purpose in Life were significantly positively
correlated with Positive Affect, and negatively correlated with Negative Affect, Depression,
and Anxiety. Goal Disengagement was inversely related only to Depression.

To examine the unique contributions of risk and resource factors to emotional health in
women with POI, we included a set of four predictor variables (Purpose in Life, Stigma,
IlIness Uncertainty, and Goal Reengagement) in four separate forward multiple regression
analyses for outcome variables: Anxiety, Depression, Negative Affect, and Positive Affect.
To summarize the findings: 1) lliness Uncertainty and Purpose in Life were significant
independent factors associated with Anxiety (R2= 0.47), 2) Stigma and Purpose in Life were
the significant independent factors associated with Depression (R?=0.51) and Negative
Affect (R?=0.33), and 3) Goal Reengagement and Purpose in Life were significantly and
independently associated with Positive Affect (R2=0.43). The magnitude of the relations
between main predictor variables and their outcomes in these final models were not altered
when we included potentially confounding variables: history of elective or spontaneous
abortion, parity, time since diagnosis, premutation in FMR1 gene, and endocrine disorder
variables such as thyroid or adrenal disorder. Of note, in three instances, potentially
confounding variables were also marginally associated with the outcome: 1) history of
elective abortion was marginally associated with decreased Positive Affect (p=0.06), 2)
presence of any thyroid disease and of any endocrine disorder were both associated with
increased Negative Affect (p=0.052 and p=0.039, respectively). None of the tests for
collinearity detected the presence of multicollinearity.

Discussion

We had two aims for this study, 1) to compare measures of emotional health in women with
POI and healthy controls, and 2) to examine associations of risk and resource factors with
emotional health among patients with POI. In comparison with controls, patients in this
study had increased prevalence of depression and anxiety, and lower levels of positive
affect. We previously found that 84% of women with spontaneous 46,XX POI reported that
the diagnosis caused them a moderate or severe degree of emotional suffering (11). Findings
here are consistent with our earlier qualitative findings, and with a previous report
demonstrating that women with this condition have increased symptoms of depression
compared to normal control women (7). We extend these findings to demonstrate that,
compared to controls, women with spontaneous 46,XX POI report not only increased
distress, but also decreased positive affect. The current results suggest that clinicians should
assess both positive and negative affective experiences to more fully understand the
emotional well-being of their patients.

Among patients with POI, we explored the extent to which psychosocial risk and resource
factors might explain levels of emotional symptoms and well-being. With regard to risk
factors, we found that those patients who feel more uncertainty and more stigmatization
regarding their condition report higher levels of anxiety and depressive symptoms. Purpose
in life scores were also significantly related to lower anxiety and depression symptoms, and
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to greater positive affect. Clearly, women's understanding of and sense of stigmatization
about their condition, and ability to sustain a sense of life purpose, are highly related to the
levels of distress, consistent with patterns observed in other individuals with chronic health
conditions (24,25,29,50,51).

In our prior work, patients told us that getting thorough and accurate information about POI
helped them cope with the diagnosis (11). The relationships we find here between disease
uncertainty and affective distress are consistent with this earlier finding and suggest that
clinicians may be able to reduce the emotional suffering experienced by patients with POI
by providing them with thorough and accurate information about their condition. The
process begins when the clinician initially informs the patient of the diagnosis. In this
situation, the clinician is confronted with communicating information about a sudden,
unexpected diagnosis that is life-altering. How bad news is communicated can have a
profound effect on quality of life (52) and other health outcomes (53-61). Over 75% of
women with POI feel unprepared to hear the news, (11) which suggests there is room for
improvement in this clinical skill. Women with POI also perceive a need for clinicians to
spend more time with them and provide more information (11). Over 40% of the women are
informed of the diagnosis by telephone, often when they are at their workplace, and this
suggests that many clinicians underestimate the potential emotional significance of this
diagnosis (11). Clinicians may benefit from training that develops their skills to more
effectively deliver troubling news (62—66). There may also be a need to develop a cadre of
nurse educators for POI, following a model that has been applied to the management of
diabetes (67,68).

Our findings also point to the importance of stigmatization as a factor that may contribute to
the emotional well-being of women with POI. Cross cultural evidence has indicated that the
desire for children is considered the norm and infertility is stigmatized (69,70). Slade et al.
found that stigma was significantly positively correlated not only with infertility-related
distress, but also with symptoms of anxiety and depression (30). In our sample of women
with POI we found that stigma explained significant unique variance in symptoms of
depression. An important component of stigma captured by the measure we employed here
is social alienation, reflecting a sense of isolation and withdrawal from social relationships.
Existing evidence points to the value of educational interventions as a means by which to
reduce stigma (71-73). Our findings suggest that helping women to decrease stigmatization
by sustaining their connection with their social networks may be a means of facilitating
adaptation.

In addition to the importance of risk factors such as illness uncertainty and stigma, the
current findings also highlight the potential importance of psychosocial resources for women
with POI. We found that being able to pursue goals unrelated to childbearing (i.e., goal
reengagement) and sustain a general sense of a purpose in life were strongly related to
greater positive affect, together accounting for 43% of the variance. Our findings parallel
those from earlier work demonstrating that substituting other life goals for the goal of
childbearing is associated with greater positive affect among women past childbearing age
(74). Interestingly, it seems that there is little need for women with POI to give up on the
goal of getting pregnant; the ability to disengage from this goal was not strongly associated
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with measures of either distress or well-being. A psychosocial transition that involves grief
has generally been viewed as a process by which one must detach from a loss in order to
free up energy to reconnect with new attachments (75). However, accruing evidence,
including findings from the present study, challenge this notion (76—-79). The role of goal
reengagement in promoting positive affect for women with POI deserves further
investigation, as positive affect is a potent resource that contributes to an individual's
capacity to recover following difficult experiences (80).

The study has several limitations that constrain interpretation of the findings. Because we
employed a cross-sectional design, we are unable to conclude that the relations we observed
are causal. Moreover, we cannot examine the dynamic changes that are likely to occur over
time as women live with and adjust to their diagnosis. Also because we employed a sample
of convenience, our findings may not generalize to all women with this condition. Finally,
our comparison group of healthy women was recruited in a manner different from the
patient sample, which may have introduced systematic differences between groups beyond
the difference in presence or absence of a diagnosis of POI. Nonetheless, analysis of cross-
sectional data can prove very useful in generating hypotheses to be tested by prospective
controlled studies.

In summary, clinicians who convey a diagnosis of POl to women are presenting them with
life-altering information. The findings we present here provide insight into the factors that
relate to the emotional health of these women, and suggest potential targets for
interventions. In particular, reducing women's uncertainty and stigmatization regarding their
condition, assisting them in developing other meaningful goals, and encouraging them to
sustain a sense of purpose may improve their functional well-being and quality of life. The
study highlights the need to prospectively develop and test interventions that will enhance a
woman's capacity to navigate this difficult life transition.
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Figure 1.

Comparison of affective outcome measures between control women and women with
spontaneous 46,XX primary ovarian insufficiency. Measures were assessed by the Center of
Epidemiologic Studies Depression Scale, the state anxiety subscale of the Sate-Trait
Anxiety Inventory, and the Positive and Negative Affect Schedule. Whiskers represent 10 and
90t percentiles and lines in the boxes represent median and inter-quartile range. Each dot
represents a data point outside of these ranges. N represents the number of completed

instruments.
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Demographics of women with primary ovarian insufficiency (POI) and control women.

Table 1

POI (N=99) | Controls (N=60) P

Age in years (mean + SD) 324,452 31.0+6.9 0.25
Race (%) 0.86

White 76.7 78.3

Black / African American 12.1 10.0

Hawaiian / Pacific Islander 2.0 0.0

Asian 4.0 5.0

Unreported 51 6.7
Ethnicity (%) 1.00

Hispanic / Latino 6.1 6.7

Non-Hispanic / Latino 93.9 93.3
Married/Partnered (%) 61.6 433 0.03
Have one child or more (%) 29.8 33.3 0.72
Education Level (%) 0.61

High school 3.0 17

Some college 12.1 15.0

College degree 455 43.3

Master’s degree 31.3 20.0

Doctoral degree 8.1 20.0
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Comparison of control women and women with spontaneous 46,XX primary ovarian insufficiency (POI) with

regard to frequency of mild, moderate, and severe depressive states as assessed by the Center for
Epidemiologic Studies Depression Scale (CES-D) and high anxiety state as assessed by the State-Trait

Anxiety Inventory.

POI (N=98) N (%) | Controls (N=60) N (%) P
Depression1 <0.0022
None (CES-D< 16) 57 (58.8) 49 (81.7)
Mild (CES-D 16 -20) 14 (14.4) 6 (10.0)
Moderate (CES-D 21-26) 8(8.3) 2(3.3)
Severe (CES-D = 27) 18 (18.6) 3(5.0)
High Anxiety3 (> 44) 37(37.8) 5(8.3) <0.0014

1 I . .
Scores may range from 0 to 60, with higher scores reflecting greater depression.

2KruskaI-WaIIis test for singly ordered contingency tables.

3 - . .
Scores may range from 20 to 80, with higher scores reflecting greater anxiety.

4Fisher's exact test.
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