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Sexual Satisfaction and Quality of Life in  
Major Depressive Disorder Before and After  
Treatment With Citalopram in the STAR*D Study
Waguih William IsHak, MD, FAPA; Scott Christensen, BA; Gregory Sayer, MD;  
Khanh Ha, MD; Ning Li, PhD; Jamie Miller, PhD; Jaidyn Mai Nguyen; and Robert M. Cohen, PhD, MD

Major depressive disorder (MDD) has a lifetime prevalence 
of 16.5% and a 12-month prevalence of 6.7% in the adult 

population, with a median age at onset of 32 years old.1,2 This debili-
tating illness results in substantial quality of life (QOL) impairments 
in both physical and mental domains.3,4 One important medical 
condition frequently linked to MDD is sexual dysfunction, which 
entails disturbances in the sexual response cycle such as low desire, 
arousal difficulties, delayed ability or inability to achieve orgasm, 
and lack of pleasure from sex. In MDD, low sexual desire is the most 
commonly reported sexual symptom, followed by delayed orgasm 
and arousal difficulties.5–10 Selective serotonin reuptake inhibitors 
(SSRIs), the treatment of choice for MDD, can unfortunately also 
cause sexual dysfunction, such as decreased desire, arousal diffi-
culties, and delayed/absent orgasm, with an estimated incidence 
in 30% to 70% of treated patients, depending on the study.11–15 
Individuals experiencing sexual dysfunction secondary to SSRIs 
may prematurely discontinue medication, resulting in persistent 
depression and concomitant QOL deficiencies,16 or suffer in silence 
from sexual dissatisfaction.

Sexual satisfaction is a broad construct that has recently gained 
momentum for assessing sexual contentment and impairment.17 
Sexual dysfunction measures are focused on trouble with desire, 
arousal, and orgasm, whereas sexual satisfaction encompasses sub-
jective perception of one’s overall sexual contentment with sexual 
functioning.17 To assess the impact of MDD and SSRI treatment on 
sexual satisfaction and QOL, we analyzed data from the Sequenced 
Treatment Alternatives to Relieve Depression (STAR*D) trial,18 the 
largest prospective treatment study of MDD. The analyses reported 
intend to help clarify the relationships between sexual satisfaction, 
depressive symptoms, and QOL, at pretreatment and posttreatment 
with citalopram, an SSRI.

METHOD

Study Population
Funded by the National Institute of Mental Health (NIMH), the 

STAR*D study was conducted at 18 primary care and 23 psychiatric 
care settings in the United States, from July 2001 to September 2006, 
and enrolled 4,041 treatment-seeking 18- to 75-year-old outpatients 
with a primary diagnosis of MDD according to The Diagnostic 
and Statistical Manual of Mental Disorders, Fourth Edition, Text 
Revision. The study was registered at ClinicalTrials.gov (identifier: 
NCT00021528). Full details of the study methodology are described 
elsewhere.18 We analyzed data from the 2,280 patients from level 1 
of the STAR*D study who were treated with the SSRI citalopram 
for at least 12 weeks. The authors obtained the NIMH Data Use 
Certificate to use version 1 of the STAR*D Public data set.

ABSTRACT
Objective: Major depressive disorder (MDD) patients  
often experience impaired sexual satisfaction (ISS) and poor 
quality of life (QOL). Selective serotonin reuptake inhibitors 
(SSRIs), the first-line treatment for MDD, can cause sexual 
dysfunction, potentially worsening ISS and QOL. This study 
examined the impact of MDD and the SSRI citalopram on 
sexual satisfaction and QOL in level 1 of the Sequenced 
Treatment Alternatives to Relieve Depression (STAR*D)  
trial (July 2001–September 2006).

Method: A retrospective analysis was conducted of the 
change in sexual satisfaction, as measured by item 9 of the 
Quality of Life Enjoyment and Satisfaction Questionnaire, 
the primary outcome measure, in 2,280 patients with DSM-
IV-TR–defined MDD who were treated with citalopram for 12 
weeks. The Quick Inventory of Depressive Symptomatology-
Self Report was used to evaluate the impact of depression 
ratings on impaired sexual satisfaction and on QOL.

Results: Impaired sexual satisfaction was present in 64.3% 
of MDD patients at pretreatment, but that percentage 
declined to 47.1% at posttreatment with citalopram 
(P < .0001). Those who achieved remission had less ISS and 
better QOL. The prevalence of ISS in remitters was 21.2% 
versus 61.3% in nonremitters (P < 10−8). The mean ± standard 
deviation score for remitters increased from 2.32 ± 1.16 
to 3.44 ± 1.23 (P < 10−8; Cohen d = 0.81 [large effect size]), 
whereas in nonremitters it increased only from 1.99 ± 1.08 to 
2.19 ± 1.19 (P < 10−8; Cohen d = 0.16). The difference between 
remitters and nonremitters was highly significant (P < 10−8). 
Regression analyses at pretreatment and posttreatment 
demonstrated significant associations between depressive 
symptoms and ISS (P < .0001) and between ISS and 
lower QOL (P < .0001) as well as an association between 
citalopram and increased probability of ISS and a poorer 
QOL in patients who continue to have moderate-to-severe 
depression.

Conclusions: A majority of MDD patients have impaired 
sexual satisfaction, a symptom associated with poor QOL. 
Despite the sexual side effects of the SSR citalopram, 
treating depression to full remission was associated with 
improvements in sexual satisfaction and QOL.
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Many patients with major depressive disorder have impaired  ■
sexual satisfaction and poor quality of life.

Inquiring about and measuring sexual satisfaction are useful  ■
in treating depression.

Treating depression to full remission could improve sexual  ■
satisfaction.

Clinical Points

Main Outcome Measures
Severity of depressive symptoms, QOL, and sexual 

satisfaction were measured using the Quick Inventory of 
Depressive Symptomatology-Self Report (QIDS-SR),19 the 
Quality of Life Enjoyment and Satisfaction Questionnaire 
(Q-LES-Q),20 and item 9 of the Q-LES-Q (primary outcome 
measure), respectively. QIDS-SR scores range from 0 = not 
depressed to 27 = most depressed, with remission defined 
as a score of 5 or less. Quality of life was measured using 
the total score on the Q-LES-Q. Scores range from 0 to 100, 
with 0 the lowest QOL score and 100 the highest. Sexual 
satisfaction was measured, at pretreatment and posttreat-
ment, by the score on item 9 of the Q-LES-Q, which asks: 
“Taking everything into consideration, during the past week 
how satisfied have you been with your sexual drive, interest, 
and/or performance?” Response options range from 1 to 5, 
with 1 = very poor, 2 = poor, 3 = fair, 4 = good, and 5 = very 
good.20 Scores of 1 or 2 on item 9 of the Q-LES-Q were 
defined as indicating impaired sexual satisfaction (ISS). The 
use of sexual satisfaction in our analyses most closely repre-
sents “personal sexual satisfaction,” a significant component 
of overall sexual satisfaction, and does not necessarily entail 
the relational components of sexual satisfaction.17

Statistical Methods
Summary values are expressed as means (standard devia-

tions [SDs]) for continuous variables and frequencies (%) 
for categorical ones. Generalized linear models assuming 
either Gaussian or binomial distributions, as appropriate, 
were used for multivariate analyses, and χ2 tests were used 
for the analyses of frequency data. Simple univariate tests 
of Gaussian-distributed data were conducted with depen-
dent and independent t tests. All tests were 2-sided. P values 
of less than .05 were considered to indicate statistical sig-
nificance. Analyses were performed using SAS software, 
version 9.2 (SAS Institute Inc, Cary, North Carolina) and the 
open source R programming language version 2.10.1 (The  
R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Study Population Demographics
The demographic characteristics of the patient sample are 

highlighted below. Compared to men, women were signifi-
cantly more numerous (P < 10−8), were somewhat less likely 
to be married/living with a partner (P = .02), and were on 
average 3.3 years younger (P < 10−8) when they entered the 
study. About one-third of the population graduated from 
college, about one-half were employed, and about one-half 
were living with a spouse/partner at the time of entrance 
into the study.

Depressive Symptom Severity,  
Quality of Life, and Sexual Satisfaction Scores

Baseline and posttreatment scores for depressive symp-
tom severity, QOL, and sexual satisfaction as measured 
by the QIDS-SR, Q-LES-Q, and item 9 of the Q-LES-Q, 

respectively,  are displayed in Table 1 by gender. Men, 
women, and their combined group showed statistically sig-
nificant improvements on all 3 measures (P < 10−8). Women 
had somewhat worse pretreatment measures of depressive 
symptom severity and ISS and greater improvement on all  
3 measures compared to men.

Prevalence of ISS
Impaired sexual satisfaction is defined as a score of  

1 (very poor) or 2 (poor) on item 9 of the Q-LES-Q. Table 
2 depicts the prevalence of ISS at pretreatment and post-
treatment by gender. At pretreatment, the frequency of ISS 
was 64.3% (67.4% among female patients and 59.1% among 
male patients, χ2

1 = 15.65, P < .0001). At posttreatment, the 
frequency of ISS was 47.1% (46.5% among females and 
48.0% among males), with no statistically significant differ-
ence between genders (χ2

1 = 0.42, P = .52). Impaired sexual 
satisfaction was more frequent in subjects who were married 
or living with a partner (χ2 = 56.9, P < 10−8).

Sexual satisfaction, as measured by item 9 of the  
Q-LES-Q, was moderately but significantly correlated with 
severity of depression at pretreatment, while a greater corre-
lation was found between these 2 measures at posttreatment. 
The correlations were not significantly different between 
genders. It is important to note that, overall, 43.4% of MDD 
patients in this sample reported sexual side effects (63.2% 
of females, 45.4% of males, P < .0001), obtained using the 
Patient-Rated Inventory of Side Effects (available at http://
www.edc.gsph.pitt.edu/stard/public/assessment_forms.
html) scores at posttreatment visits from level 1.

While the above results supported an association between 
severity of depression and ISS, the relatively modest values 
for the association suggested that a linear model assuming 
Gaussian distributions and a constant relationship between 
depression and ISS over the entire range of ratings from 
little/no symptoms to severe symptoms, at pretreatment and 
posttreatment, might not be the best model for this relation-
ship. This led us to perform logistic regression analyses. In 
an initial analysis, the odds ratios (ORs) for the associations 
at pretreatment and posttreatment between ISS and sever-
ity of depression after adjusting for age, gender, ethnicity, 
and marital status were 1.13 (95% confidence interval [CI], 
1.11–1.16, P < 10−8) and 1.19 (95% CI, 1.1–1.21, P < 10−8), 
respectively. We then took the further step of comparing 
remitted versus nonremitted patients.
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Impaired Sexual Satisfaction: Remission Versus Nonremission
Remission from MDD is defined as no or minimal depressive symptoms as evidenced 

by a score of 5 or less on the QIDS-SR.18 The prevalence of ISS was significantly higher 
in patients who did not achieve remission after SSRI treatment (61.3%, 901 of 1469) 
compared to those who did (21.2%, 172 of 811, χ2

1 = 336, P < 10−8). Males who achieved 
remission with citalopram had an ISS prevalence of 19.5% (55 of 282) as compared to 
62.2% (352 of 566) in males who did not (χ2

1 = 336, P < 10−8). Similarly, the prevalence of 
ISS was 22.1% (117 of 529) in females who achieved remission compared to 60.8% (549 
of 903) in those who did not (χ2

1 = 199, P < 10−8). There was no statistically significant 
difference between males and females (P = .4873), whether remitted or nonremitted.

Using a multivariable regression approach and change in item 9 response of the 
Q-LES-Q as the dependent variable, we tested for the effects of treatment outcome 
(remission vs nonremission) and gender. Statistically significant main effects for outcome 
(F1,2276 = 263.5, P < 10−8) as well as gender (male vs female, F1,2276 = 15.67, P < 10−4) were 
found, while the interaction term of outcome × gender was not significant (F1,2276 = 0.116, 
P = .7). Specifically, the mean ± SD score on item 9 of the Q-LES-Q for remitters increased 
from 2.32 ± 1.16 at pretreatment to 3.44 ± 1.23 at posttreatment (t810 = 23.16, P < 10−8, 
effect size = 0.81) as compared to an increase from 1.99 ± 1.08 to 2.19 ± 1.19 in non-
remitters (t1468 = 6.05, P < 10−8, effect size = 0.16). Data for males and females are detailed 
in Table 3.

We also tested for the relationship between ISS and remission, using a logistic regres-
sion analysis. After treatment, the OR for the association between ISS and remission for 
all patients combined was 0.17 (95% CI, 0.14–0.21, P < .0001) adjusted for age, gender, 
ethnicity, and marital status. Overall, more severe depression, at pretreatment and post-
treatment, and lack of remission correlated with higher rates of ISS. While the logistic 
regression analysis strongly suggests that remitted patients have a low probability of 
ISS, actual numbers may be more illustrative. Of the 811 patients who would eventually 
achieve remission, 460 reported ISS at pretreatment. Of these 460 remitters, only 137 
(29.8%) reported ISS at posttreatment, whereas of the 351 remitters who did not report 
ISS at pretreatment, only 35 (10.0%) reported ISS at posttreatment.

The Effects of SSRIs on ISS
Because the above analyses considered pretreatment and  posttreatment data sepa-

rately, the possible direct effects of citalopram treatment at posttreatment could not 
be distinguished from its indirect effects mediated through symptom reduction. To 
test for the direct effects, we revisited the relationship between ISS and symptoms in 
the combined data set of pretreatment + posttreatment using logistic and multivariate 
regression analyses with ISS and item 9 of the Q-LES-Q as the dependent variables 
and QIDS-SR, drug status, and QIDS-SR × drug status as the independent variables. In 
both logistic and multivariate regression models, the 2 main effects and the interaction 
effect were found to be significant at P < 10−8 (Figure 1). As suggested by Figure 1, the 
direct effects of citalopram in patients who remain with moderate-to-severe symptoms 
include ISS, ie, lowering the response scores on item 9 of the Q-LES-Q and increasing the  
probability of ISS.Ta
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Table 2. Prevalence of Impaired Sexual Satisfaction (ISS) as Defined by Subject Response 
on Item 9 of the Q-LES-Q,a at Pretreatment and Posttreatment (N = 2,280)

Subject Characteristic
Subjects With ISS, n (%)

Pretreatment vs  
Posttreatment  

χ2 P ValuePretreatment Posttreatment
All 1,466 (64.3) 1,073 (47.1) < 10−8

Male 501 (59.1) 407 (48.0) < 10−5

Female 965 (67.4) 666 (46.5) < 10−8

Married or lives with a partner 717 (70.3) 514 (50.4) < 10−8

Never married, separated, divorced, or widowed 749 (59.4) 559 (44.4) < 10−8

a“Taking everything into consideration, during the past week how satisfied have you been with your sexual 
drive, interest, and/or performance?” Response options range from 1 to 5, with 1 = very poor, 2 = poor, 
3 = fair, 4 = good, and 5 = very good. Scores of 1 or 2 defined ISS.

Abbreviation: Q-LES-Q = Quality of Life Enjoyment and Satisfaction Questionnaire.
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Quality of Life in Individuals With and Without ISS
We sought to clarify whether ISS makes a direct contribu-

tion to QOL in depressed patients. Patients who reported ISS 
at pretreatment had a mean Q-LES-Q (excluding item 9 of 
the Q-LES-Q) score of 36.4 (SD = 13.8) at pretreatment and 
51.3 (SD = 21.6) at posttreatment (P < .0001), while patients 
who did not report ISS at pretreatment had a mean score 
of 45.7 (SD = 12.4) at pretreatment and 59.3 (SD = 19.3) at 
posttreatment (P < .0001). These differences were statistically 
significant in men and women, with no difference between 
genders.

In addition to the above frequency analysis, a multivari-
ate regression analysis, with the total score on the Q-LES-Q 

(excluding item 9 of the Q-LES-Q) as the 
dependent variable and the presence or 
absence of ISS as the independent variable, 
was used to determine the impact of the 
presence of ISS on QOL. For all patients, 
the regression coefficients were −5.0 (95% 
CI, –6.0 to −4.0, P < 10−8) and –8.1 (95% 
CI, –9.25 to –7.0, P < .0001) at pretreatment 
and posttreatment with SSRIs, respectively, 
adjusted for, age, gender, ethnicity, marital 
status, and severity of depression. A simi-
lar analysis, using the score on item 9 of 
the Q-LES-Q rather than the presence or 
absence of ISS, led to similar statistically 
significant results at pretreatment and post-
treatment, identifying sexual satisfaction as 
an important contributor to QOL.

The Effects of SSRIs on QOL
We took the opportunity to also examine 

the effects of citalopram on QOL, indepen-
dent of its effects on depression severity, 
by performing a multivariate regression 
with Q-LES-Q (excluding item 9 of the 
Q-LES-Q) as the dependent variable and 
the QIDS-SR, item 9 of the Q-LES-Q, and 
drug status as the independent variables, 
using the combined pretreatment and 
posttreatment data set. Statistically sig-
nificant main effects were observed for all  
3 variables as well as for the interaction 
term of QIDS-SR × drug status, all at a 
P < 10−8 value. Just as patients with poor 

response to citalopram have increased rates of ISS, so 
they also have a poorer QOL while receiving citalopram 
than they might otherwise be expected to have based on 
their depression severity, compared to patients with better 
response to citalopram.

DISCUSSION

The major finding in this study is that, although MDD 
patients in this sample experienced sexual side effect preva-
lence rates with SSRI treatment that were similar to rates in 
prior studies,13,21–26 response to citalopram treatment was 
accompanied by an improvement in sexual satisfaction 

Table 3. Sexual Satisfaction as Measured by Item 9 of the Q-LES-Qa: Remission Versus Nonremission Data for Male and Female 
Patients with Major Depressive Disorder

Male (n = 848) Female (n = 1,432)
Q-LES-Q Item 9 Score,  

Mean (SD) Statistic
Q-LES-Q Item 9 Score,  

Mean (SD) Statistic
Remission status Pretreatment Posttreatment t df P Cohen d Pretreatment Posttreatment t df P Cohen d
Remitters 2.53 (1.08) 3.52 (1.20) 12.73 281 < 10−8 1.321 2.21 (1.18) 3.44 (1.25) 19.41 528 < 1 × 10−15 0.844
Nonremitters 2.14 (1.08) 2.19 (1.19) 1.045 565 .3 0.044 1.90 (1.06) 2.19 (1.20) 6.805 902 < 10−8 0.226
a“Taking everything into consideration, during the past week how satisfied have you been with your sexual drive, interest, and/or performance?” 

Response options range from 1 to 5, with 1 = very poor, 2 = poor, 3 = fair, 4 = good, and 5 = very good.
Abbreviations: Q-LES-Q = Quality of Life Enjoyment and Satisfaction Questionnaire, SD = standard deviation.

Figure 1. Logistic Regression Analysis of Impaired Sexual Satisfaction (ISS)a

aLogistic regression analyses illustrating the prediction of percentage of patients experiencing 
ISS as determined by a response of 1 or 2 on item 9 of the Q-LES-Q, on the basis of 
severity of depressive symptoms (QIDS-SR) at pretreatment and posttreatment. Logistic 
curves illustrate the best curve fits for the pretreatment, posttreatment, and combined 
pretreatment + posttreatment data. Differences between predictions at pretreatment and 
posttreatment reflect the statistically significant effects of citalopram on the intercept and 
slope of the logistic analysis, ie, a greater probability of ISS in patients receiving citalopram 
compared to patients not receiving citalopram when patients have an equal degree of 
moderate-to-severe depressive symptoms.

Abbreviations: QIDS-SR = Quick Inventory of Depressive Symptomatology-Self Report, 
Q-LES-Q = Quality of Life Enjoyment and Satisfaction Questionnaire.
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whether measured by the prevalence of ISS or by change 
in their response scores on the Q-LES-Q. In remitted 
patients, the mean posttreatment score for sexual satisfac-
tion as measured by item 9 of the Q-LES-Q (1 = poor and 
5 = very good) was 3.4 (SD = 1.2, P < 10−8, Cohen d [effect 
size ] = 0.8), whereas the community norms score is 3.9 
(SD = 1.1).20 Nevertheless, it is important to note, in this 
context, that some patients improve, others get worse, a 
number of patients stay unchanged, certain patients develop 
new-onset SSRI-induced sexual side effects, and others have 
sexual dysfunction unrelated to SSRI use or depression. 
Thus, understanding the cause(s) of ISS in each particular 
patient is paramount.

Our findings are partially consistent with an earlier small 
pilot study by Piazza et al27 that found depressed women 
to have greater sexual dysfunction at pretreatment with an 
improvement in sexual functioning following treatment, 
whereas male sexual functioning worsened with SSRI treat-
ment, especially in orgasm and satisfaction with orgasm. 
Similar to Piazza et al,27 we found greater female sexual 
impairment at pretreatment, but our results differ in that 
we found SSRIs to have a positive effect on sexual satisfac-
tion in men and women, especially those who achieved 
remission. Our findings therefore fall more closely in line 
with those of the study by Baldwin et al28 that reported 
sexual improvement in 70 depressed patients taking either 
a serotonin-norepinephrine reuptake inhibitor or an SSRI. 
This might have been the result of an increase in libido, 
especially in patients who experienced significant reduc-
tion in depressive symptoms. Moreover, Montejo et al29 
reported, in a duloxetine treatment study of 514 patients, 
that the probability of continued sexual dysfunction was 
77.9% for nonresponders and 53.2% for responders. The 
study concluded that sexual dysfunction seemed to be more 
closely associated with depression rather than treatment. 
Most recently, Gelenberg et al30 confirmed that depressed 
patients who achieved remission were less likely to suffer 
from sexual dysfunction during treatment with venlafaxine 
or fluoxetine and had lower rates of new-onset sexual dys-
function than patients who did not achieve remission.

Although many studies have focused on sexual dysfunc-
tion as a result of MDD and SSRI treatment, very few have 
explored the relationship between ISS and QOL. However, 
a recent study, 31 albeit one with a smaller sample size than 
the STAR*D study, reported that depressive symptom 
severity had a significantly negative impact on sexual satis-
faction and QOL and that female patients had significantly 
more functional and sexual impairment than males. While 
we were able to confirm these findings in a considerably 
larger patient population, we were also able to establish that 
depressive symptom severity was highly predictive of ISS not 
only at pretreatment but also at posttreatment. Furthermore, 
ISS was predictive of QOL even after controlling for the 
contributions of depressive symptom severity, age, gender, 
marital status, and ethnicity. These findings highlight the 
importance of addressing patient sexual satisfaction as an 
important aspect of QOL.

Limitations and Strengths
Limitations of our study include ones specific to this 

analysis and others related to the STAR*D study. It is 
important to note that ISS could be associated with sexual 
problems due to comorbid medical or psychiatric problems, 
other psychiatric or nonpsychiatric medications, as well as 
sexual problems unrelated to SSRIs or depressive symptoms. 
Therefore, examining the effects of comorbid medical and 
psychiatric conditions on ISS, concomitant medications, 
and pretreatment sexual functioning could provide valuable 
information about the complex interactions that influence 
sexual satisfaction.

An important limitation of the current study is the use 
of a single self-reported question (item 9) from a question-
naire (Q-LES-Q) that was not validated for the measurement 
of sexual satisfaction, undoubtedly, a complex construct 
encompassing desire, arousal, orgasm, and relationship with 
partner. Future studies using multidimensional question-
naires to elicit ratings of sexual satisfaction components with 
more details regarding personal/partner components, and/or 
incorporating a clinician-rated questionnaire, would provide 
a more in-depth assessment of overall sexual satisfaction.

STAR*D design limitations are also important to note 
here. High attrition rates, frequency of adverse events, vari-
ability of remission rate reporting, the lack of a placebo arm, 
and incomplete data on patients all add to the complexity of 
interpreting the data. In addition, the ability to generalize 
the results to other ethnic groups was limited by the fact 
that the vast majority of the patients were white. Given all 
of the above limitations, our analyses were meant to gener-
ate hypotheses that could be tested in future randomized 
controlled trials.

The major strengths of this study include the ability to 
analyze sexual satisfaction before and after uniform treat-
ment with a first-line antidepressant and the use of a large 
group of treatment-seeking depressed outpatients across a 
wide range of primary care and psychiatry specialty care out-
patient sites, making the findings more likely to be relevant 
and generalizable to current clinical practice.

CONCLUSION

Selective serotonin reuptake inhibitors are the first-line 
treatment for depression, and while they lack certain serious 
side effects and therefore do not require the same degree 
of monitoring that some other antidepressants require, they 
have a well-documented negative impact on sexual func-
tion. This retrospective analysis, with a large sample size, 
demonstrated an improvement in sexual satisfaction in 
treatment-seeking depressed outpatients at posttreatment 
with SSRIs. Patients who achieved remission from MDD 
with SSRI treatment had a lower prevalence of ISS and 
experienced much greater increases in sexual satisfaction 
compared to nonremitters. We also found that depressive 
symptom severity predicted ISS, that ISS predicted a poorer 
QOL, and that patients who continued to have moderate-
to-severe depressive symptoms while receiving citalopram 
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may have a greater degree of ISS and a poorer QOL than 
patients with similar depressive symptoms before receiv-
ing citalopram treatment. Our analysis supports the need 
for physicians to treat depression rigorously until remission 
and to be cognizant of patient sexual satisfaction levels as an 
important factor in QOL. Randomized controlled trials are 
required to test the above findings prospectively.
Drug names: citalopram (Celexa and others), duloxetine (Cymbalta), 
fluoxetine (Prozac and others), venlafaxine (Effexor and others).
Author affiliations: Cedars-Sinai Medical Center (Drs IsHak and Miller 
and Mr Christensen), Department of Biomathematics (Dr Li), David 
Geffen School of Medicine at University of California Los Angeles 
(UCLA), Los Angeles (Drs IsHak, Sayer, and Cohen); University of 
Southern California, Los Angeles (Mr Christensen); Emory University 
School of Medicine, Atlanta, Georgia (Drs Ha and Cohen); and UCLA 
(Ms Nguyen).
Potential conflicts of interest: Dr IsHak received grant/research  
support from the National Alliance for Research on Schizophrenia  
and Depression and Pfizer. Drs Sayer, Ha, Li, Miller, and Cohen,  
Mr Christensen, and Ms Nguyen report no conflict of interest.
Funding/support: None reported.
Disclaimer: This article reflects the views of the authors and may not 
reflect the opinions or views of the supported Sequenced Treatment 
Alternatives to Relieve Depression (STAR*D) study investigators or the 
National Institutes of Health (NIH).
Previous presentation: Data from this study were presented in part  
at the 52nd Annual Meeting of the New Clinical Drug Evaluation Unit;  
May 29–June 1, 2012; Phoenix, Arizona.
Acknowledgments: Data used in the preparation of this article were 
obtained from the limited access data sets distributed from the NIH-
supported STAR*D. Sequenced Treatment Alternatives to Relieve 
Depression focused on nonpsychotic major depressive disorder in adults 
seen in outpatient settings. The primary purpose of this research study 
was to determine which treatments worked best if the first treatment 
with medication does not produce an acceptable response. The study was 
supported by the National Institute of Mental Health (NIMH) Contract  
# N01MH90003 to the University of Texas Southwestern Medical Center.
Additional information: Requests for access to the STAR*D data set 
are made to the NIMH, sponsor of the trial. See http://www.nimh.nih.
gov/trials/data sets/nimh-procedures-for-requesting-data-sets.shtml for 
information.

REFERENCES

 1. Kessler RC, Berglund PA, Demler O, et al. Lifetime prevalence and age-
of-onset distributions of DSM-IV disorders in the National Comorbidity 
Survey Replication. Arch Gen Psychiatry. 2005;62(6):593–602. doi:10.1001/archpsyc.62.6.593 PubMed

 2. Kessler RC, Chiu WT, Demler O, et al. Prevalence, severity, and 
comorbidity of 12-month DSM-IV disorders in the National Comorbidity 
Survey Replication. Arch Gen Psychiatry. 2005;62(6):617–627. doi:10.1001/archpsyc.62.6.617 PubMed

 3. The World Health Organization. The World Health Report 2004: 
Changing History, Annex Table 3: Burden of Disease in DALYs by Cause, 
Sex, and Mortality Stratum in WHO Regions, Estimates for 2002. Geneva, 
Switzerland: WHO; 2004.

 4. Daly EJ, Trivedi MH, Wisniewski SR, et al. Health-related quality of life 
in depression: a STAR*D report. Ann Clin Psychiatry. 2010;22(1):43–55. PubMed

 5. Bartlik B, Kocsis JH, Legere R, et al. Sexual dysfunction secondary  
to depressive disorders. J Gend Specif Med. 1999;2(2):52–60. PubMed

 6. Clayton AH, Montejo AL. Major depressive disorder, antidepressants, 
and sexual dysfunction. J Clin Psychiatry. 2006;67(suppl 6):33–37. PubMed

 7. Perlman CM, Martin L, Hirdes JP, et al. Prevalence and predictors  
of sexual dysfunction in psychiatric inpatients. Psychosomatics. 2007; 
48(4):309–318. doi:10.1176/appi.psy.48.4.309 PubMed

 8. Bossini L, Fagiolini A, Valdagno M, et al. Sexual disorders in subjects 
treated for mood and anxiety diseases. J Clin Psychopharmacol. 
2007;27(3):310–312. doi:10.1097/01.jcp.0000270087.17039.5c PubMed

 9. Davison SL, Bell RJ, LaChina M, et al. The relationship between  
self-reported sexual satisfaction and general well-being in women.  
J Sex Med. 2009;6(10):2690–2697. doi:10.1111/j.1743-6109.2009.01406.x PubMed

10. Atlantis E, Sullivan T. Bidirectional association between depression and 
sexual dysfunction: a systematic review and meta-analysis. J Sex Med. 
2012;9(6):1497–1507. doi:10.1111/j.1743-6109.2012.02709.x PubMed

11. Balon R. SSRI-associated sexual dysfunction. Am J Psychiatry. 2006; 
163(9):1504–1509, quiz 1664. doi:10.1176/appi.ajp.163.9.1504 PubMed

12. Cascade E, Kalali AH, Kennedy SH. Real-world data on SSRI 
antidepressant side effects. Psychiatry (Edgmont). 2009;6(2):16–18. PubMed

13. Montejo AI, Llorca G, Izquierdo JA, et al. Sexual dysfunction secondary 
to SSRIs: a comparative analysis in 308 patients. Actas Luso Esp Neurol 
Psiquiatr Cienc Afines. 1996;24(6):311–321. PubMed

14. Rosen RC, Marin H. Prevalence of antidepressant-associated  
erectile dysfunction. J Clin Psychiatry. 2003;64(suppl 10):5–10. PubMed

15. Corona G, Ricca V, Bandini E, et al. Selective serotonin reuptake 
inhibitor-induced sexual dysfunction. J Sex Med. 2009;6(5): 
1259–1269. doi:10.1111/j.1743-6109.2009.01248.x PubMed

16. IsHak WW, Greenberg JM, Balayan K, et al. Quality of life:  
the ultimate outcome measure of interventions in major depressive 
disorder. Harv Rev Psychiatry. 2011;19(5):229–239. doi:10.3109/10673229.2011.614099 PubMed

17. Meston C, Trapnell P. Development and validation of a five-factor sexual 
satisfaction and distress scale for women: the Sexual Satisfaction Scale for 
Women (SSS-W). J Sex Med. 2005;2(1):66–81. doi:10.1111/j.1743-6109.2005.20107.x PubMed

18. Rush AJ, Fava M, Wisniewski SR, et al; STAR*D Investigators Group. 
Sequenced Treatment Alternatives to Relieve Depression (STAR*D): 
rationale and design. Control Clin Trials. 2004;25(1):119–142. doi:10.1016/S0197-2456(03)00112-0 PubMed

19. Rush AJ, Trivedi MH, Ibrahim HM, et al. The 16-Item Quick Inventory 
of Depressive Symptomatology (QIDS), clinician rating (QIDS-C),  
and self-report (QIDS-SR): a psychometric evaluation in patients  
with chronic major depression. Biol Psychiatry. 2003;54(5): 
573–583. doi:10.1016/S0006-3223(02)01866-8 PubMed

20. Endicott J, Nee J, Harrison W, et al. Quality of Life Enjoyment and 
Satisfaction Questionnaire: a new measure. Psychopharmacol Bull. 
1993;29(2):321–326. PubMed

21. Laumann EO, Paik A, Rosen RC. Sexual dysfunction in the United States: 
prevalence and predictors. JAMA. 1999;281(6):537–544. doi:10.1001/jama.281.6.537 PubMed

22. Laurent SM, Simons AD. Sexual dysfunction in depression and  
anxiety: conceptualizing sexual dysfunction as part of an internalizing 
dimension. Clin Psychol Rev. 2009;29(7):573–585. doi:10.1016/j.cpr.2009.06.007 PubMed

23. Masand PS, Ashton AK, Gupta S, et al. Sustained-release bupropion  
for selective serotonin reuptake inhibitor-induced sexual dysfunction:  
a randomized, double-blind, placebo-controlled, parallel-group study. 
Am J Psychiatry. 2001;158(5):805–807. doi:10.1176/appi.ajp.158.5.805 PubMed

24. Montejo-González AL, Llorca G, Izquierdo JA, et al. SSRI-induced sexual 
dysfunction: fluoxetine, paroxetine, sertraline, and fluvoxamine in a 
prospective, multicenter, and descriptive clinical study of 344 patients. 
J Sex Marital Ther. 1997;23(3):176–194. PubMed

25. Gitlin MJ. Psychotropic medications and their effects on  
sexual function: diagnosis, biology, and treatment approaches.  
J Clin Psychiatry. 1994;55(9):406–413. PubMed

26. Bonierbale M, Lançon C, Tignol J. The ELIXIR study: evaluation  
of sexual dysfunction in 4,557 depressed patients in France.  
Curr Med Res Opin. 2003;19(2):114–124. PubMed

27. Piazza LA, Markowitz JC, Kocsis JH, et al. Sexual functioning in 
chronically depressed patients treated with SSRI antidepressants:  
a pilot study. Am J Psychiatry. 1997;154(12):1757–1759. PubMed

28. Baldwin D, Bridgman K, Buis C. Resolution of sexual dysfunction during 
double-blind treatment of major depression with reboxetine  
or paroxetine. J Psychopharmacol. 2006;20(1):91–96. doi:10.1177/0269881105056666 PubMed

29. Montejo AL, Perahia DG, Spann ME, et al. Sexual function during long-
term duloxetine treatment in patients with recurrent major depressive 
disorder. J Sex Med. 2011;8(3):773–782. doi:10.1111/j.1743-6109.2010.02113.x PubMed

30. Gelenberg AJ, Dunner DL, Rothschild AJ, et al. Sexual functioning  
in patients with recurrent major depressive disorder enrolled in the 
PREVENT Study. J Nerv Ment Dis. In press.

31. Lai CH. Major depressive disorder: gender differences in  
symptoms, life quality, and sexual function. J Clin Psychopharmacol. 
2011;31(1):39–44. doi:10.1097/JCP.0b013e318205a670 PubMed


	Table of Contents

