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Abstract

Introduction: Female sexual dysfunction is a common problem affecting 12% - 63% of the popula-
tion, and its relationship with demographic factors, depression, and urinary incontinence needs to
be more clearly identified. Aims: To determine demographic and clinical conditions associated
with female sexual dysfunction in an urban population of women seeking routine gynecologic care.
Methods: A cross-sectional, IRB approved study with a convenience sample was performed of 238
sexually-active, non-pregnant women reporting to two urban gynecology clinics: a private practice
(n = 168) and a publicly funded ambulatory clinic (n = 70). Main Outcome Measures: The partici-
pants completed informed consent and a demographic questionnaire, plus validated question-
naires that measured sexual function with the Female Sexual Function Index (FSFI), depression
with the Center for Epidemiologic Studies Depression Scale (CES-D), and urinary incontinence
with the Questionnaire for Urinary Incontinence Diagnosis (QUID). Results: The mean FSFI score
for those with public insurance and private insurance was 29.5 + 4.2 and 27.8 £ 5.1 (OR 0.746, p =
0.0005, 95% CI 0.633, 0.881) respectively. In comparing “private” and “public” patient groups, age,
weight, race, education, employment, exercise, household income, smoking, alcohol frequency,
and sex frequency were all significantly different (p < 0.05). Multivariate logistic regression analysis
found that female sexual dysfunction correlated with less education (OR 1.379, p = 0.0346, 95% CI
1.024, 1.858), and worsening depression identified by CES-D score (OR 1.088, p < 0.0001, 95% CI
1.043, 1.135). Conclusions: Female sexual dysfunction was associated with decreased household
income, urinary incontinence, less education, and depression.
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1. Introduction

Sexual dysfunction in females is a common problem, with reported prevalence rates of 40%, but can range from
12% - 63% depending on the measurement technique and type of dysfunction measured [1]-[6]. Female sexual
dysfunction is defined as a disturbance in sexual desire and psycho-physiological sexual performance with emo-
tional distress [7] [8]. The normal sexual response in women is described by several models and disturbance at
any point can lead to sexual dysfunction and anxiety [6] [9]-[15]. Sexual health is multifaceted and encompasses
physical, emotional, mental, and social well-being [16]. Sexual health is an important moiety in overall physical
and emotional wellness, but is often not thoroughly evaluated by health care providers at routine visits for mul-
tiple reasons, including patient and provider embarrassment regarding a sensitive topic [17]. Specific risk factors
for female sexual dysfunction have been previously reported, and include age, general stress, urinary tract prob-
lems including incontinence, depression, poly-pharmacy, and declining income [1]-[6] [18] [19]. Previous work
did not use validated sexual function, urinary incontinence, and depression questionnaires simultaneously in
looking at the impact of socioeconomic and cultural variables on female sexual function.

2. Methods

A descriptive cross-sectional study with a convenience sample was performed. The study was approved by the
Institutional Review Board of Thomas Jefferson University (TJU). We recruited women from their respective
outpatient waiting rooms in the “private” group office and the “public” group clinic at TJU, located in Philadel-
phia, Pennsylvania. Study personnel were trained at recruitment by the Primary Investigator (BW), and no com-
pensation was given to participants. Written, informed consent was obtained. This study was registered at Clini-
calTrials.gov. A total of 320 women were enrolled between February 2011 and August 2012, including 221
women from the “private” group and 99 women from the “public” group. To detect a 30% difference in sexual
dysfunction between the two populations at a power of 0.80 and an alpha of 0.05, we estimated a sample size of
375 women.

Our study aims to compare two populations of women in an urban community setting with separate socioe-
conomic profiles to identify factors associated with female sexual function. Participants who are or are not med-
ically underserved were examined in an attempt to describe an association between socioeconomic status and
sexual dysfunction. One population includes privately insured patients from a private group practice staffed by
attending physicians, the “private” group. The “public” group includes underserved, Medicaid patients with
publicly funded or Family Planning grant funded care from an ambulatory clinic staffed by both attending and
resident physicians. This study investigates the link between sexual dysfunction, depression, urinary inconti-
nence, socioeconomic status, type of health insurance, as well as other demographic factors in these two patient
populations. A higher prevalence of sexual dysfunction is hypothesized in the underserved population due to
stressors from lower socioeconomic status, lack of education, and unemployment. Secondly, we hypothesized
that sexual dysfunction would be positively associated with depression and urinary incontinence in both groups.

Our inclusion criteria for subjects were women age 18 or older, presenting for an annual routine gynecology
appointment, and were sexually active in the past six months. Our exclusion criteria were pregnant women,
women who were less than six weeks post-partum, women reporting for a gynecologic problem visit, non-Eng-
lish speakers, incomplete survey questionnaires, or refusal to consent to participate in the study. Twenty-nine
women were excluded from the “public” group (29%), and 53 women from the “private” group (24%) were ex-
cluded based on the exclusion criteria. The most common reason for excluding participation in the “private”
group was “no sexual activity” on the FSFI questions 3 - 14, or 17 - 19, with 72% (38/53) of “private” partici-
pants excluded for this reason. The most common excluding factor in the “public” group was “no sexual activity”
on the FSFI questions 3 - 14 or 17 - 19, with 59% (17/29) of “public” participants excluded for this reason. One
“public” participant may have had literacy problems, as she had four random answers that were “no sexual ac-
tivity” on the FSFI, while the remainder of her answers seemed plausible. This subject was included in analysis
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in the “public” group.

We surveyed our participants with five different questionnaires. We established demographic information
with a non-validated multiple choice Health Information Survey (HIS) that measured age, race, religion, smok-
ing, history of depression, medication use, education, household income, exercise, and employment status [1].
Age and weight were written onto the survey by participants, and recorded as continuous variables. The remain-
ing HIS items were categorized and coded as seen in Table 1, in a multiple choice format.

The participants then took the Female Sexual Function Index (FSFI), a self-reported nineteen-item question-
naire that indicates risk for sexual dysfunction in participants who scored lower than 27 out of 36 points [20]
[21]. The FSFI was altered to include patients who were sexually active in the last 6 months in order to obtain an
appropriate sample size for comparison of the two groups. “Distress” was not assessed in regards to sexual func-
tion, as the diminished sample size of those with sexual dysfunction would have made analysis increasingly dif-
ficult. Depression in subjects was assessed using the Center for Epidemiologic Studies Depression Scale (CES-
D); scores above or equal to 16 were indicative of the presence of depression [22]. Lastly, we measured both
stress and urge incontinence with the six-item Questionnaire for Urinary Incontinence Diagnosis (QUID), in
which a score of 6 or more indicates incontinence [23]. The FSFI, CES-D, and QUID are all internally and ex-
ternally validated surveys [20]-[23]. The four surveys took each participant approximately 30 - 45 minutes to
complete. Greater than 90% of participants completed all surveys. The survey answers were coded and patient
information de-identified for analysis.

The demographic data were described using means and percentages. Continuous variables including age,
weight, household income, duration of education, alcohol frequency, number of medicines taken daily, sex fre-
quency, CES-D scores, QUID scores, and FSFI scores were compared using parametric Student t-tests. Cate-
gorical data, such as race, clinic groups, female sexual dysfunction (defined by FSFI < 27), and cigarette smok-
ing were compared using the chi-squared test and Fisher exact test, when appropriate. In addition, we performed
a univariate linear regression analysis and Pearson correlations for all of the above variables. A p < 0.05 was
considered statistically significant for primary outcome data. Bonferroni correction was used for secondary out-
comes due to the large number of variables assessed. The p value 0.05 was divided by a total of 50 questions on
the HIS, therefore on linear regression analysis of the HIS responses, p < 0.001 was considered significant. Mul-
tivariate regression analysis was performed for FSFI score, clinic group, CES-D score, household income, race,
age, QUID score, and education duration. All statistics were completed using STATA version 9.2 (Stata Corp,
College Station, TX).

3. Main Outcome Measures

The primary outcome measures of this study include Female Sexual Function as measured by the FSFI, depres-
sion as measured by the CES-D, urinary incontinence as measured by the QUID, and demographic variables in-
cluding age, race, education, and household income. Secondary outcome measures included the remainder of the
HIS. Secondary analysis of our data combined both groups to better understand important factors effecting fe-
male sexual function in an urban setting.

4. Results

We recruited women in both clinics from June 2011 through August 2012; 320 women chose to participate in
the study, out of 619 women approached (52% recruitment success). As previously described, the remaining 238
women were included in the statistical analysis.

The demographic data for the participants in both populations are shown in Table 1. The mean age of women
in the public insurance group was 26.9 + 6.6 years, while in the private insurance group the mean age was 36.3 +
12.1 years. The subjects in the “public” group were more likely to be young, African American, and report a
yearly household income less than forty thousand dollars. Women in the “private” group were more likely to be
older, Caucasian, and have a reported household income of more than forty thousand per year. In addition, only
48.6% of the “public” group reported having a college degree or trade school education, in contrast to 91.5% of
women in the “private” group reported a college degree. Employment rates between the two groups were dif-
ferent, with the “private” group population being slightly higher at 82.1% versus 62.9% for women from the
“public” group. The “private” and “public” groups showed a significant difference related to the frequency of
smoking, exercise, alcohol consumption, and sexual inactivity. Overall, the two populations of women
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Table 1. Several demographic factors of sexually active women with public and private health insurance. Demographic data
values are given as number (percentage) or mean + standard deviation unless otherwise indicated.

Public Insurance N = 70 Private Insurance N = 168 p value
Age (years) 26.9+6.6 36.3+12.1 <0.0001
Weight (pounds) 161.8+20.5 144.9 £ 30.6 0.0024
Race
Caucasian 12 (17.4) 120 (72.3)
African American 46 (66.7) 29 (17.5) 0.012
Asian 5(7.2) 4(2.4) '
Hispanic/Latino 1(1.5) 9(5.4)
Other 5(7.2) 4(2.4)
Education
HS/GED or Less 36 (51.5) 14 (8.5)
2 year College/Trade 19 (27.1) 18 (10.8) <0.0001
4 years College 14 (20) 76 (45.8)
Graduate School 1(1.4) 58 (34.9)
Employment
Yes/Part-time 44 (62.9) 138 (82.1) 0.02
No 26 (37.1) 30(17.9)
Household Income, US$
<20,000 32 (45.7) 17 (10.4)
20,000 - 40,000 24 (34.3) 22 (13.5) <0.0001
40,000 - 80,000 7 (10) 43 (26.4)
>80,000 1(1.4) 81 (49.7)
Exercise Regularly
Yes 34 (48.6) 120 (72.3) 0.0004
No 36 (51.4) 46 (27.7)
Prescriptions/OTC
None 48 (68.6) 67 (39.9)
1-3 19 (27.1) 86 (51.2) 0.0002
>4 3(4.3) 15(8.9)
Cigarette Smoking
Yes 15 (21.7) 13 (7.7) 0.01
No 54 (78.3) 155 (92.3)
Alcohol Frequency
Less than 1 per month 47 (69.1) 53(31.5) <0.0001
Greater than 1 per month 21 (30.9) 115 (68.5)
Sex Frequency
1 or more per day 14 (20.9) 5(2.9)
2 - 6x per week 22 (32.8) 50 (29.8)
1x per week 17 (25.4) 64 (38.1) 0.0003
1 - 3x per month 12 (17.9) 30 (17.9)
5 - 10x per year 1(1.5) 10 (5.9)
1 - 4x per year 1(1.5) 9(5.4)
FSFI Score (Dysfunction < 26.55) 29.5+4.2,17 (24.3) 27.8+5.1,62 (36.9) 0.0172"
CESD Score (Depression > 16) 13.5+10.7, 21 (31.8) 10.8 £ 8.9, 40 (24.5) 0.05
Ul Score (Incontinence > 6) 29+4.7,11(17.2) 3.02+4.5,30(18.1) 0.92
Prevalence of Female Sexual Dysfunction 17 (24.3) 62 (36.9) 0.03

“To compare the populations we examined skewness and Kurtosis. For the “public” group, the skewness was —0.4769 and Kurtosis was —0.7303, and
the distribution did not deviate significantly from normal by the Kolmogorov-Smirnov criterion D = 0.0912, Pr > D > 0.1500. However, Clinic = 2
had skewness = —0.8819 and Kurtosis = 0.3342, which deviated significantly from normal, D = 0.1264, Pr > D < 0.0100. We therefore compared the
populations using the non-parametric Wilcoxon test. This test yielded Wilcoxon statistic of 9389.5, Z = 2.1160, one-sided Pr = 0.0172 (we had a di-
rectional hypothesis on this comparison). The Two-Sided Pr value (Pr = 0.0343) is also significant at the 0.05 level. Z includes a continuity correction
of 0.5.

were significantly different in several other key demographic factors, including age, race, and household income

(Table 1).
Sexual function was measured with the FSFI scale, which generates an overall sexual function score, subdi-



K. L. Neal et al.

vided into 6 categories of function: desire, arousal, lubrication, orgasm, satisfaction, and pain. Using the pre-
viously validated cut-off score of 27 for the overall scale, there is a 24.3% prevalence of patients at risk for sex-
ual dysfunction in the “public” group, and 36.9% dysfunction in the “private” group, which reaches statistical
significance (p < 0.05). Figure 1 shows the FSFI subcategory scores for each group. The “private” group had
statistically significant decreased scores in overall sexual function, and the subtypes desire, satisfaction, and pain
as indicated by the FSFI on linear regression analysis. The mean FSFI score in the “public” group was 29.5
4.2 compared to 27.8 = 5.1 in the “private” group. Both patient populations have a moderate level of sexual
dysfunction in all categories, which is similar to the reported prevalence in the general population [1]-[6].

The data from the public and private insurance groups was pooled for portions of the following analyses, to
obtain a better representative sample size of all patients presenting for GYN well-care at our urban, community,
university-based practice.

5. Socioeconomic Factors

The association between sexual dysfunction and socioeconomic variables was assessed. Socioeconomic status
was measured using variables of age, race, education level, employment status, and reported income (Table 1).
In the two groups combined, women with a reported household income of twenty thousand or less per year (n =
49) had a 42.9% prevalence of sexual dysfunction. The percent of women with sexual dysfunction in households
with income of one hundred thousand or more per year (n = 57) was significantly lower, at 22.83%. These data
suggest that a greater yearly income was associated with a lower incidence of sexual dysfunction in this urban
population (p < 0.05). Other variables including religion, parity, partner availability and sexual function, chronic
hypertension, diabetes, hormonal status, and oral contraceptive pill use were assessed by the HIS, and no statis-
tically significant differences were found in the participant groups (data not shown).

Table 2 examines factors affecting female sexual function as rated by the FSFI score within all subjects and
subgroups that include those patients with publicly- or privately-funded insurance, and Caucasian and African
American races. Pearson correlation coefficients are included as “r” values, where a positive r value indicates a
positive correlation, and a negative r value indicates an inverse correlation. Race and clinic population were not
associated with sexual function on linear regression analysis. Table 2 is notable for associations between a wor-
sening FSFI score and depression as rated by the CES-D, household income, urinary incontinence (QUID score),
and all subclasses of Sexual Dysfunction as rated by the FSFI. Diabetes, chronic hypertension, and polyphar-
macy (>4 medicines), hormone replacement therapy, and hormonal contraception including oral contraceptive
pills were not associated with female sexual dysfunction.

We measured a prevalence of 40% sexual dysfunction in women with a high school degree or less (n = 50),
while women with a college degree (n = 186) measured a prevalence of 31.2% sexual dysfunction. Those with

Domains of Female Sexual Function Index for Patients
with Public versus Private Insurance
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Figure 1. Sub-domains of the female sexual function index for patients with public and private health insurance.
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Table 2. Linear regression analysis performed examining the influence of characteristics in the left column on FSFI score,
within the individual groups in the top row. Regression coefficients (r) are included where statistically significant (p < 0.001),
and (NS) suggests not statistically significant (p > 0.001). A positive r value suggests a positive correlation, while a negative
r value suggests an inverse correlation.

All subjects Public Insurance Private Insurance Caucasian (n = African American

(n=238) (n=70) (n=168) 132) (n=75)

Desire (FSFI) r=0.55 r=0.46 r=051 r=0.60 r=0.45

Arousal (FSFI) r=0.80 r=0.82 r=0.80 r=0.82 r=0.80

Lubrication (FSFI) r=0.70 r=0.74 r=0.74 r=0.70 r=0.75

Orgasm (FSFI) r=0.69 r=0.72 r=0.70 r=0.72 r=0.60

Satisfaction (FSFI) r=0.71 r=0.69 r=0.69 r=0.68 r=0.71

Pain (FSFI) r=0.61 r=0.52 r=0.61 r=0.56 r=0.62
CES-D Score r=-0.36 r=-0.50 r=-0.35 r=-0.37 NS

QUID Sum r=-0.17 NS r=-0.18 NS r=-0.30
Household Income NS r=0.31 r=0.24 NS NS
Education NS NS r=0.19 NS NS

good sexual function showed an association with increasing amounts of education on multivariate logistic re-
gression analysis (OR 1.379, p = 0.0346, 95% CI 1.024, 1.858). Employment status was not associated with
sexual function in this analysis. Multivariate logistic regression also found an association between depression
found on the CES-D and sexual dysfunction (OR 1.088, p < 0.0001, 95% CI 1.043, 1.135). In these populations,
the prevalence of depression, based on CES-D scores, was significantly higher in the “public” group, 31.8%,
versus 24.5% in “private” group (Table 1).

Multivariate logistic regression analysis of “private” versus “public” group comparison suggests age (OR
1.089, p = 0.0391, 95% CI 1.004, 1.181), education (OR 3.022, p < 0.0001, 95% CI 1.814, 5.035), FSFI score
(OR 0.746, p = 0.0005, 95% CI 0.633, 0.881), and household income (OR 3.124, p = 0.0009, 95% CI 1.598,
6.110) were all significantly different between the two groups. Clinic group was not a predictor of sexual dys-
function on multivariate analysis after controlling for age. In comparing those patients with sexual function to
those patients with sexual dysfunction by multivariate logistic regression analysis, education (OR 1.379, p =
0.0346, 95% CI 1.024, 1.858), and CESD score (OR 1.088, p < 0.0001, 95% CI 1.043, 1.135) were the only va-
riables found to be significantly different.

6. Discussion

Our hypothesis that women of lower socioeconomic status would have a higher incidence of female sexual dys-
function was found incorrect in this study. Women from the “private” clinic had a higher prevalence of sexual
dysfunction, likely due to the confounder of age. When all patients were evaluated together with multifactorial
analysis, the factors most associated with female sexual dysfunction were less education, and worse depression
score.

The prevalence of sexual dysfunction was 37% among women in the “private” group. Women in this group
were generally older, Caucasian, highly-educated, and reported a higher income level. The prevalence of sexual
dysfunction was 24% among women in the “public” group. Women in this group were generally young Afri-
can-Americans with a lower education level and low annual income. Contrary to our hypothesis, a higher preva-
lence of sexual dysfunction was found in the private-insurance population with the Student t test, with specific
dysfunction in desire, satisfaction, and pain. This result may be due to the increased age or other unknown fac-
tors of women in the “private” group, rather than reflective of socioeconomic factors in that population. Howev-
er, in linear regression analysis of the two groups, household income, not age, was more closely related to fe-
male sexual function, based on the FSFI. Those with higher household incomes in the “public” and “private”
groups had better sexual function on the FSFI based on linear regression analysis. The association of increased
sexual dysfunction with decreased household income indicates the need for physicians to take care to screen this
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specific population for sexual dysfunction, especially in the implicated categories of desire, satisfaction, and
pain for older patients.

Other important findings are the identification of several conditions associated with sexual dysfunction in-
cluding increased age, Hispanic or African American race, education status of a high school diploma or less,
unemployment, depression as indicated by the CES-D, or those with any subtype of Female Sexual Dysfunction
noted on the FSFI are more likely to have sexual dysfunction. Many of these risk factors confirm previous find-
ings in other related studies, outlining their importance and strong association across diverse populations [1]-[6].

This study is unique in its focus on determining female sexual dysfunction in an urban, diverse community
population with well-validated instruments, including the FSFI, CES-D, demographic factors, and QUID. An
additional strength of this study is the vivid reflection of different socioeconomic demographics between the
public-insurance population and the private-insurance population. Women who sought care at the public-insur-
ance clinic were predominantly younger (median age = 26), African-American (67%), with less education and
lower annual income; while women who sought care at the private practice were predominantly older (median
age = 32), Caucasian (72%), more highly educated, and with greater annual income. This inherent difference in
demographics between the two patient populations increases the likelihood that confounding variables impact
the data analysis and results. However, the strong inherent demographic differences between the two popula-
tions should serve to remind healthcare providers to be mindful of the disparity of their diverse patient popula-
tions and the impact of socioeconomic factors on patients’ health and the healthcare system overall. Healthcare
provider experience, age, and training are unlikely to have confounded the results, as participants were given
objective, validated questionnaires, before they saw the health care provider.

A unique barrier to completing this research was patient recruitment, particularly in the “public” group popu-
lation. This difficulty in recruitment resulted in a large discrepancy between the number of private-insurance and
public-insurance subjects, which may affect the external validity of the results. Selection bias also existed, pos-
sibly making those with poor sexual function less likely to participate because of their insecurity about this dif-
ficult issue, or more likely to participate due to their potential embarrassment regarding this issue, and a clear
venue to communicate their problem. External validity may be quite strong, as these patients provide a good re-
presentation of patients with publicly-funded insurance seeking Gynecologic annual exams. Future studies can
attempt to circumvent this barrier by extending the time duration of patient recruitment in hopes of increasing
the pool of potential qualifying patients.

A few other aspects of our study design may also limit the external validity of our results. One of these was
the exclusion of women who were not sexually active. This criterion possibly excluded women who chose to be
sexually inactive because of their sexual dysfunction (e.g. lack of desire, pain). In addition, since recruitment of
patients occurred in health care offices and included only women reporting for a routine gynecological visit,
these findings may not relate to all women or women that do not regularly see a gynecologist. Finally, the study
is limited by the cross-sectional convenience sample design, which allows for associations to be understood, but
does not allow any causal relationships to be drawn.

7. Conclusion

Overall, this study has identified key health and social factors that are associated with female sexual dysfunction
in two urban populations of women. We found that women with depression on the CESD and less than a high
school education were more likely to have sexual dysfunction. These findings are useful for healthcare providers
who wish to successfully target and screen high-risk populations to identify women with sexual dysfunction or
to evaluate therapies for sexual dysfunction.
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