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Study Objectives: Poor sleep is a risk factor for the development and recurrence of depression. Selective serotonin reuptake inhibitor (SSRI) use is 
consistently associated with good subjective sleep in clinically depressed patient populations. However, studies in the general population are lacking. Our 
objective was to investigate the association between SSRIs and subjective sleep in a middle-aged and elderly population in a daily practice setting.
Methods: We included participants from the prospective Rotterdam Study cohort. Participants had up to two subjective sleep measurements assessed 
with Pittsburgh Sleep Quality Index ([PSQI], number of measurements = 14,770). SSRI use was based on pharmacy records. We assessed the association 
between SSRIs and PSQI score and its sub-components, with nonusers of any antidepressant as reference. Analyses were, among others, adjusted for 
presence of depressive symptoms and concurrent psycholeptic drug use.
Results: We included 9,267 participants, average baseline age 66.3 y (standard deviation 10.6), and 57.6% women. SSRI use was significantly associated 
with a 0.78-point lower PSQI score (95% confidence interval [CI] −1.11; −0.44) which reflects better sleep, compared with non-use. The association was more 
prominent in continuous SSRI users (−0.71 points, 95% CI −1.18; −0.24). Of the sub-components, SSRIs were associated with 0.70-h longer sleep duration 
(95% CI 0.56; 0.85), higher sleep quality, higher sleep efficiency, and in contrast more daytime dysfunction.
Conclusions: SSRI use was associated with better subjective sleep, after adjustment for depressive symptoms and concurrent psycholeptic drug 
use. This suggests that, in clinical practice in the middle-aged and elderly population, the sleep quality of some persons may benefit from, continued, 
SSRI use.
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INTRODUCTION

Sleep and depression are highly associated. The most common 
disturbances in the sleep pattern of a depressed person are low 
sleep efficiency and little deep sleep.1–4 Poor sleep has been 
shown to be a risk factor for the development or recurrence of 
depression.2,5–8 However, antidepressant drugs can have posi-
tive and negative effects on sleep.9–13

Selective serotonin reuptake inhibitors (SSRIs) are consid-
ered as activating antidepressants and a risk factor for poor 
sleep according to most objective sleep measurements, al-
though sedative properties and daytime somnolence have 
occasionally been reported for SSRIs.10,12–16 Studies in non-
depressed individuals regarding the association between SS-
RIs and subjective sleep reported inconsistent results.9,11,12,17–21 
Whereas, in clinically depressed patient populations, SSRI 
use is consistently associated with an improved subjective 
sleep.3,9,11,22 The favorable results in depressed populations 
might represent the improvement of mental health or relief of 
depressive symptoms.9,22 So far, most studies focused on sub-
jective perception of sleep as a secondary outcome in clinical 
trials of antidepressants that are limited by small sample size, 
short follow-up, or concomitant benzodiazepine use.23 To our 
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knowledge, to date, no population-based study investigated 
whether SSRIs are associated with better subjective sleep in 
the middle-aged and elderly population.

Therefore, our objective was to investigate the association 
between SSRI use and different subjective sleep parameters 
in a population-based cohort study. Additionally, to evalu-
ate the effect of sleep medication and depressive symptoms, 
we adjusted for concurrent psycholeptic drug use or pres-
ence of depressive symptoms and studied potential effect 
modification.

BRIEF SUMMARY
Current Knowledge/Study Rationale: Use of SSRIs is consistently 
associated with good subjective sleep in clinically depressed patient 
populations. However, to our knowledge, no population-based study 
investigated whether SSRIs are associated with good subjective 
sleep in the middle-aged and elderly population in daily practice.
Study Impact: Our results suggest that sleep quality in the middle-
aged and elderly population may benefit from continued SSRI 
use. This is important, as a patient’s own perception is relevant in 
the course of treatment, relief of depressive symptoms and overall 
well-being.
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METHODS

Setting
The Rotterdam Study is a prospective population-based cohort 
study that investigates incidence of, and risk factors for, sev-
eral age-related diseases. The study was initiated in 1990, and 
after extension over the years, comprises a total of 14,926 par-
ticipants. All participants were 45 y or older at baseline. After 
baseline examination, follow-up examinations were conducted 
every 4 to 5 y. Extensive information on morbidity and mor-
tality is available for participants on a day-to-day basis from 
general practitioner records. Detailed information on design, 
objectives and methods of the Rotterdam Study has been pub-
lished elsewhere.24,25 The Rotterdam Study has been approved 
by the medical ethics committee according to the Wet Bev-
olkingsonderzoek: ERGO (Population Study Act Rotterdam 
Study), executed by the Ministry of Health, Welfare and Sports 
of the Netherlands. Written informed consent was signed by all 
study participants.

Study Population
We included participants from interview rounds from Janu-
ary 2002 through December 2008 and March 2009 through 
January 2014. These interview rounds included the Pittsburgh 
Sleep Quality Index (PSQI).26 A total of 9,897 and 6,874 par-
ticipants, respectively, underwent home interview during these 
rounds. Measurements of participants with considerable cog-
nitive impairment (Mini-Mental State Examination [MMSE] 
score below 24),27 measurements with less than 5 (out of 7) 
valid sleep components on the PSQI,26 or measurements from 
participants who used other antidepressants than SSRIs at the 
time of interview were excluded from the analyses.

Exposure Definition
Antidepressant drug use was assessed on the basis of phar-
macy dispensing records. Electronic pharmacy records were 
available from January 1, 1991 onward. These include the date 
of dispensing, the total amount of drug units per prescription, 
the dispensed daily number of units, the product name of the 
drug and the Anatomical Therapeutic Chemical (ATC) code.28 
The duration of a dispensing was calculated by dividing the 
total number of dispensed pills/capsules by the prescribed 
daily number. Treatment episodes were based on consecutive 
dispensings in which a treatment gap between antidepres-
sant drug dispensings of up to 30 days was still considered 
as one continuous episode. Participants were considered cur-
rent users if the interview date fell within an antidepressant 
drug treatment episode. SSRI users were defined based on the 
fourth level ATC-code = ‘N06AB’. The average dose was de-
fined as the ratio between the prescribed daily dose and the de-
fined daily dose (PDD/DDD ratio), as determined by the World 
Health Organization.28 Users of all other antidepressant drugs 
were excluded from analyses.

Assessment of Sleep Parameters
Based on the Dutch version of the PSQI we assessed subjec-
tive sleep parameters.26 The PSQI is a self-rated questionnaire 
that measures sleep parameters retrospectively over a 1-mo 

period. The questionnaire consists of seven separate compo-
nents (sleep duration, sleep disturbances, sleep latency, day-
time dysfunction, sleep efficiency, sleep quality, use of sleep 
medication) with scores ranging from 0 to 3. Based on these 
seven components a global PSQI score can be calculated, rang-
ing from 0 to 21 in which a higher score corresponds to poorer 
sleep.26 For our research question, we excluded the component 
‘use of sleep medication’ from the global PSQI score, as part of 
our exposure of interest is equal to the component sleep medi-
cation (i.e., benzodiazepines). In the current study, the PSQI 
score ranged from 0 to 18 points, with a higher score indicative 
of impaired sleep.

Covariables
We considered the following covariables as potential con-
founding factors: sex, age, educational level, employment 
status, body mass index (BMI), depressive symptoms, alco-
hol intake, and psycholeptic drug use. Except for educational 
level, all covariables were time-varying and defined at time 
of the PSQI measurements. Educational level was assessed by 
home interview at study entry. We categorized educational sta-
tus in four groups as previously described for the Rotterdam 
Study and similar to the United Nations Educational, Scientific 
and Cultural Organization classification (e.g. basic = primary 
education, low = lower vocational, lower and intermediate 
general, medium = intermediate vocational, higher general, 
high = higher vocational and university).29,30 Current employ-
ment status (yes/no) was based on questionnaire data. BMI 
was defined as weight (in kilograms) divided by height (in 
meters squared), measured at the research center. At the in-
terview rounds, depressive symptoms and alcohol intake were 
assessed. Depressive symptoms were assessed with a Dutch 
version of the Center for Epidemiological Studies Depression 
Scale (CES-D).31 A score of 16 and higher was considered as 
an indicator for clinically relevant depressive symptoms.32 
Alcohol intake was assessed as the average consumption of 
glasses of alcohol in a week. This amount was converted into 
grams of alcohol on an average day. Psycholeptic drug use 
(ATC = ‘N05’) was defined as a dispensing of antipsychotics, 
anxiolytics, hypnotics, or sedatives within 90 days before an 
interview date and was based on the available pharmacy dis-
pensing records.

Statistical Analyses
Baseline was defined as the first eligible PSQI measurement 
of a participant included in the study. Missing values were 
observed, this percentage was highest for BMI (12.0%) and 
MMSE score (8.3%). Missing values were handled by multiple 
imputation using five imputations.

We studied the association between SSRI use and repeated 
measurements of the global PSQI score and its subcomponents. 
We used repeated measurement techniques (Generalized Esti-
mating Equations) for our analyses, to take into account within-
person correlations between visits. We chose the independent 
working correlation matrix according to the lowest corrected 
quasi likelihood under independence model criterion.33,34 Only 
the global PSQI score and sleep duration were analyzed as 
continuous variables. Sleep onset latency, sleep disturbances, D
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daytime dysfunction, sleep efficiency, and sleep quality were 
modeled as binary outcome. For the binary outcomes, the cut-
off was based on their questionnaire score (0 to 1 [good sleep] 
versus 2 to 3 [poor sleep]).

Subsequently, we studied whether there was a dose-response 
relationship between the average prescribed number of DDDs 
and global PSQI score, and we assessed the association be-
tween individual SSRIs and the global PSQI score. Moreover, 
we studied effect modification by psycholeptic drug use or by 
presence of depressive symptoms on the association between 
SSRI use and the global PSQI score and its subcomponents. 
Interaction terms were added to the model and results were 
subsequently stratified by concurrent psycholeptic drug use or 
by presence of depressive symptoms.

To assess the longitudinal association between SSRI use and 
PSQI scores at the follow-up measurement round, we used lin-
ear and logistic regression models and adjusted for baseline 
PSQI scores. This enabled us to study the association between 
SSRI use and PSQI scores, while accounting for interperson 
differences in sleep at baseline. SSRI exposure was assessed at 
the baseline and follow-up measurement round and classified 
as: incident use at the follow-up measurement (incident use), 
current use at both measurements (continuation of use) or only 
SSRI exposure at the baseline measurement round (cessation 
of use). All analyses were compared to non-use of any antide-
pressant at both measurement rounds.

All statistical models were adjusted for age and sex (model 1), 
or in the full model additionally adjusted for educational level, 
employment status, BMI, CES-D score, alcohol intake, and 

psycholeptic drug use (model 2). Data were analyzed using IBM 
SPSS statistics (version 21.0, IBM Corp., Somers, NY, USA).

RESULTS

Baseline Characteristics
The total study population consisted of 9,267 participants, with 
a total of 14,770 PSQI measurements (Figure 1). At baseline, 
the study population comprised of 57.6% women and a mean 
age of 66.3 y (standard deviation = 10.6). Baseline characteris-
tics are presented in Table 1.

SSRIs and Global PSQI
In the age- and sex-adjusted model, SSRI use was not associ-
ated with the global PSQI score (B 0.26; 95% confidence in-
terval [CI] −0.12; 0.63, Table 2). However, after full statistical 
adjustment, we observed that SSRI use was associated with a 
significant 0.78-point lower global PSQI score (95% CI −1.11; 

−0.44), equivalent to a 20.1% difference with non-use. Three 
PSQI subcomponents significantly contributed to the lower 
global PSQI score: longer sleep duration (B 0.70 h, 95% CI 
0.56; 0.85), better sleep quality (odds ratio [OR] 0.52, 95% CI 
0.37; 0.71), and higher sleep efficiency (OR 0.65, 95% CI 0.48; 
0.88) in the fully adjusted model. In contrast, SSRI use was 
associated with more daytime dysfunction (OR 1.48, 95% CI 
1.02; 2.16).

A dose-response relationship was observed between the 
average prescribed dose and the global PSQI score (p for 
trend < 0.001, Figure 2). Almost all individual SSRIs were 
associated with a lower global PSQI score, although not all 
statistically significant for each SSRI (Table 3). Paroxetine 
was prescribed in 63% of the measurements in SSRI users. 

Figure 1—Flow-chart of the study population.

PSQI, Pittsburg Sleep Quality Index; SSRIs, Selective Serotonin 
Reuptake Inhibitors.

Table 1—Baseline characteristics of the study population 
(n = 9,267).

Study Population
Age (y), mean (SD) 66.3 (10.6)
Women 5,338 (57.6)
Educational level a

Primary 1,003 (10.8)
Lower 3,784 (40.8)
Intermediate 2,715 (29.3)
Higher 1,764 (19.0)

Currently employed 2,600 (28.1)
Body Mass Index (kg/m2), mean (SD) 27.7 (4.3)
Depression score, median (IQR) b 3.0 (1.0–8.0)
Psycholeptic drug use 1,137 (12.3)
MMSE score, median (IQR) 28.0 (27.0–29.0)
Alcohol intake (gram per day), median (IQR) 7.9 (1.3–17.1)

Baseline characteristics (imputed) are listed as n (%), unless stated 
otherwise. aSimilar to the UNESCO classification and previously 
described for the Rotterdam Study.29,30 bBased on the Center for 
Epidemiological Studies Depression Scale (range 0–60).31 y, year; 
SD, standard deviation; IQR, Interquartile Range; MMSE, Mini-Mental 
State Examination.
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Effect modification by psycholeptic drug use was observed 
for the association between SSRIs and global PSQI score 
(p for interaction = 0.048). When stratified by concurrent 
use of psycholeptic drugs, SSRI use was in both groups as-
sociated with a lower global PSQI score, but point estimates 
were stronger in the group of concurrent psycholeptic drug 
use (no psycholeptic use: B −0.57, 95% CI −0.94; −0.20, psy-
choleptic use: B −1.09, 95% CI −1.71; −0.47, respectively, 
Table S1 in the supplemental material). A longer sleep dura-
tion was also observed in both groups and point estimates were 
stronger in the group of concurrent psycholeptic drug users 
(p for interaction = 0.005). All other subcomponents were sim-
ilarly associated with SSRI use when stratified by concurrent 
psycholeptic drug use. Furthermore, no effect modification 
by depression score was observed (p for interaction = 0.338), 
which suggest that the association between SSRIs and global 

PSQI score was not different in participants with or without 
clinically significant depressive symptoms.

Longitudinal Analyses
Continuation of SSRI use was associated with 0.71-point lower 
PSQI score (95% CI −1.18; −0.24) and higher sleep efficiency 
(OR 0.48, 95%CI 0.23; 0.89) at the follow-up measurement round, 
when we adjusted for the baseline sleep scores and compared with 
non-users (Table 4). Also, continuation of SSRI use was associ-
ated with 0.48 h longer sleep duration (95% CI: 0.39; 0.56), and 
this was to a lesser extent also observed in incident SSRI users (B 
0.27 h, 95% 0.16; 0.38), when compared with nonuse. However, 
cessation of SSRI use was associated with 0.31 h shorter sleep 
duration (95% CI −0.42; −0.19) and borderline significantly with 
more sleep disturbances (OR 2.48, 95% CI 1.00; 6.18).

Table 2—Association between selective serotonin reuptake inhibitor use and the global Pittsburg Sleep Quality Index score 
and its subcomponents.

Number of 
Measurements

Global
PSQI Score Subcomponent PSQI

B in points
(95%CI)

Sleep Duration
B in hours 
(95% CI)

Sleep Onset 
Latency

OR (95%CI)

Sleep Quality

OR (95%CI)

Daytime 
Dysfunction
OR (95%CI)

Sleep 
Disturbances
OR (95%CI)

Sleep 
Efficiency

OR (95%CI)
Non-use 14,312 Ref Ref Ref Ref Ref Ref Ref
SSRI use

Model 1 458 0.26 
(−0.12; 0.63)

0.49
(0.34; 0.64)

1.38
1.08; 1.77)

1.15
(0.88; 1.52)

2.96
(2.14; 4.08)

1.95
(1.33; 2.86)

1.06
(0.79; 1.41)

Model 2 458 −0.78 
(−1.11; −0.44)

0.70
(0.56; 0.85)

0.85
(0.65; 1.12)

0.52
(0.37; 0.71)

1.48
(1.02; 2.16)

0.87
(0.56; 1.34)

0.65
(0.48; 0.88)

Global PSQI score and sleep duration are presented as B, representing higher = worse sleep or longer sleep duration. Other subcomponents are represented 
as odds ratio, representing higher = worse sleep. Model 1: adjusted for age and sex. Model 2: adjusted for age, sex, educational level, employment status, 
body mass index, Center for Epidemiological Studies Depression Scale score, alcohol intake and psycholeptic drug use. Bold indicates associations that 
reached the level of statistical significance (p value < 0.05). PSQI, Pittsburg Sleep Quality Index, SSRI, Selective Serotonin Reuptake Inhibitor, OR, odds 
ratio, ref, reference group.

Figure 2—Association of selective serotonin reuptake 
inhibitor dose with global Pittsburg Sleep Quality Index score.

ref, reference group; PDD/DDD ratio, prescribed daily dose/defined daily 
dose.

Table 3—Association between use of individual selective 
serotonin reuptake inhibitors and the global Pittsburg Sleep 
Quality Index score.

Number of 
Measurements

Global PSQI Score
B in points (95%CI)

Non-use 14,312 Ref
SSRI use

Fluoxetine 20 −1.58 (−3.0; −0.16)
Citalopram 52 −0.02 (−1.08; 1.04)
Paroxetine 288 −0.93 (−1.34; −0.52)
Sertraline 52 −0.84 (−1.75; 0.07)
Fluvoxamine 30 −0.10 (−1.34; 1.14)
Escitalopram 16 −0.71 (−2.1; 0.66)

Global PSQI score is presented as B, representing higher = worse sleep. 
Analyses are adjusted for age, sex, educational level, employment 
status, body mass index, Center for Epidemiological Studies Depression 
Scale score, alcohol intake and psycholeptic drug use. Bold indicates 
associations that reached the level of statistical significance (p value 
< 0.05). PSQI, Pittsburg Sleep Quality Index; SSRI, Selective Serotonin 
Reuptake Inhibitor; ref, reference group.
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DISCUSSION

The results of this study showed a beneficiary association of 
SSRI use with subjective sleep. However, use of SSRIs was 
also associated with a higher risk of daytime dysfunction. 
These associations were only observed when psycholeptic 
drug use and presence of depressive symptoms were carefully 
accounted for. Consistently, these associations were also ob-
served in longitudinal analyses of continuous users.

In clinically depressed populations, SSRI use was repeat-
edly associated with improved subjective sleep.9,11,22 However, 
in these previous studies, the improved subjective sleep was 
possibly biased by the remitting depressive symptoms and 
more general improvement in mental health.9,22 Typically these 
studies focused on the change in sleep quality from start of an-
tidepressant treatment until the end of treatment. However, re-
sults from studies in healthy participants are still inconsistent 
with respect to their effect of SSRIs on sleep quality.9,11,12,17–22 
Our results suggest that SSRI use is associated with better sub-
jective sleep, after we carefully accounted for presence of de-
pressive symptoms, and ruled out possible effect modification 
by depressive symptoms. We observed a longer total sleep time, 
better sleep quality, and higher sleep efficiency. In contrast, we 
observed an association between SSRI use and a higher risk for 
daytime dysfunction. Daytime dysfunction assessed with the 
PSQI is based on trouble staying awake during driving, eating 
meals, engaging in social activity, and problems with keep-
ing up enthusiasm to get things done. An increased daytime 
dysfunction might represent residual depressive symptoms 
that diminish enthusiasm in daily live and daily activities. 
This would only represent residual symptoms as we already 
adjusted for presence of depressive symptoms with the CES-
D. However, an increased daytime function could also suggest 
that SSRIs have sedative properties. Therefore, we think our 
results support the previous literature, which reports seda-
tive properties and beneficial sleep effects of SSRIs in healthy 

participants.18,20,21 These results were observed for almost all 
individual SSRIs, but associations were most prominent in 
fluoxetine and paroxetine users, of which the latter was most 
often prescribed of all SSRIs (at 63% of the measurements).

Our study, embedded in a population-based cohort, in the 
middle-aged and elderly population has some novel aspects 
compared with previous studies. First, SSRI and psycho-
leptic drug use was allowed concurrently and associations 
were present in SSRI users while adjusting for psycholeptic 
drug use. Beneficial associations of SSRI use were present 
with or without psycholeptic drug use. Second, we could 
study the dose-response relationship between SSRI use and 
global PSQI score. A significant p for trend might suggest a 
more valid drug effect, although the association was mainly 
driven by a large group of SSRI users with an average dose 
of one DDD. Third, we were able to adjust for baseline PSQI 
scores and took SSRI use at two measurement rounds into 
consideration, which added a longitudinal component to our 
analyses. This enabled us to study the association between 
SSRIs and PSQI scores, irrespective of interperson differ-
ences in sleep at baseline. Moreover, we could study the 
effect of continuous use, incident use or cessation of SSRI 
treatment on subjective sleep. As our cross-sectional and 
longitudinal results of continuous users were in line with 
each other, this would suggest that our results on SSRIs 
and subjective sleep are robust. Especially as cessation of 
treatment seems to be associated with shorter sleep dura-
tion and more sleep disturbances. However, we would have 
expected a stronger beneficial association in incident SSRI 
users as well. This might suggest that continuous users 
represent a selected population of SSRI users on success-
ful maintenance treatment, whereas other SSRI users might 
discontinue unsuccessful treatment. Thus, because of the 
association in continuous SSRI users and the fact that we 
used subjective sleep measures, an effect of improvement 
in mental health might still be present. Nevertheless, our 

Table 4—Longitudinal association between selective serotonin reuptake inhibitor use and the global Pittsburg Sleep Quality 
Index score and its subcomponents.

n

Global 
PSQI Score Subcomponents PSQI

B in points
(95% CI)

Sleep Duration
B in hours
(95% CI)

Sleep Onset 
Latency

OR (95%CI)

Sleep Quality

OR (95% CI)

Daytime 
Dysfunction
OR (95% CI)

Sleep 
Disturbances 
OR (95% CI)

Sleep 
Efficiency

OR (95% CI)
Non-use 5,277 Ref Ref Ref Ref Ref Ref Ref
All SSRI users

Incident use 61 −0.06
(−0.68; 0.57)

0.27
(0.16; 0.38)

1.49
(0.80; 2.75)

0.49
(0.21; 1.14)

1.37
(0.52; 3.58)

1.71
(0.56; 5.23)

1.05
(0.50; 2.18)

Cessation of 
use 58 −0.06

(−0.72; 0.60)
−0.31

(−0.42; −0.19)
1.02

(0.53; 1.98)
0.95

(0.46; 1.95)
1.11

(0.38; 3.22)
2.48

(1.00; 6.18)
1.03

(0.48; 2.19)
Continuation 
of use 107 −0.71

(−1.18; −0.24)
0.48

(0.39; 0.56)
1.21

(0.74; 1.98)
0.68

(0.36; 1.25)
1.21

(0.53; 2.80)
1.10

(0.41; 2.93)
0.48

(0.23; 0.89)

Global PSQI score and sleep duration are presented as B, representing higher = worse sleep or longer sleep duration. Other subcomponents are 
represented as odds ratio (representing higher = worse sleep). Analyses adjusted for age, sex, educational level, employment status, body mass index, 
Center for Epidemiological Studies Depression Scale score, alcohol intake, psycholeptic drug use and baseline sleep score. Bold indicates associations 
that reached the level of statistical significance (p value < 0.05). SSRI, Selective Serotonin Reuptake Inhibitor; n, number of participants; PSQI, Pittsburg 
Sleep Quality Index; B, mean difference in study outcome between SSRI users versus non-use of antidepressants; OR, odds ratio.
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results in the middle-aged and elderly population are impor-
tant, as a patient’s own perception is relevant in the course 
of treatment, relief of depressive symptoms and overall 
well-being.11,35

Limitations and Strengths
Strengths of our study are the large sample size, population-
based character, and the prospectively gathered electronic 
pharmacy records that we used to determine antidepressant 
and psycholeptic drug exposure. Some limitations of our study 
should be mentioned. First, the PSQI questionnaire and its sep-
arate components have not been designed and validated to be 
used in pharmacoepidemiological studies. However, most pre-
vious studies used the Leeds Sleep Evaluation Questionnaire 
or the sleep factor scores of the Hamilton Rating Scale for De-
pression, which are also not designed for this specific research 
question. Still, the PSQI is considered to be a valid question-
naire with a good test-retest reliability.26 Second, confounding 
by indication might bias our results as depression itself is as-
sociated with sleep disorders. However, we observed a positive 
association between SSRI use and sleep quality and we were 
able to adjust for, and study effect modification by, depressive 
symptoms. Moreover, SSRIs have a relatively homogenous 
indication profile–they are mostly used for depression and 
anxiety36,37–and these indications have both been negatively 
associated with sleep quality. Third, the numbers were low in 
our consecutive analyses with continuous and incident SSRI 
users, and with numbers of individual SSRI users; therefore, 
interpretation should be done with caution. Fourth, ideally we 
would have been able to make a direct individual comparison 
with objective sleep measurements. Fifth, our results were 
based on a middle-aged and elderly population and results may 
not be generalizable for the complete general population. Sixth, 
drug exposure was based on dispensing records and not on ac-
tual intake. However, any misclassification of exposure would 
probably be random in this setting.

CONCLUSIONS

Within our population-based cohort study of middle-aged and 
elderly individuals, we observed an association between SSRI 
use and better subjective sleep. This association was found 
after carefully taking into account depressive symptoms and 
concurrent psycholeptic drug use, and was more prominent 
in continuous users. These results suggest that in the middle-
aged and elderly population the sleep quality of some persons 
may benefit from continued SSRI use in daily practice.

ABBRE VI ATIONS

ATC, Anatomical Therapeutic Chemical
BMI, body mass index
CES-D, Center for Epidemiological Studies Depression scale
CI, confidence interval
MMSE, Mini-Mental State Examination
OR, odds ratio

PDD/DDD ratio, the ratio between the prescribed daily dose 
and the defined daily dose

PSQI, Pittsburgh Sleep Quality Index
SSRI, selective serotonin reuptake inhibitor
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