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Abstract
Introduction Sleep disturbance is a common complaint in
postmenopausal women. Few studies compared symptom
improvement taking antidepressants versus placebo. This
study aims to evaluate the efficacy of venlafaxine and
Citalopram compared to placebo in treatment of sleep
disturbance in healthy postmenopausal women.
Method This randomized, double-blind, placebo-controlled clinical trial was conducted in three groups of 20
postmenopausal women. The patients took venlafaxine
75 mg/daily (group I) or citalopram 20 mg/d (group II) or
placebo (group III). Each patient filled Pittsburgh sleep
quality index (PSQI) and Pittsburgh and Beck depression
questionnaires. The frequency of hot flashes in a day and its
severity were measured through diaries. Somatic symptoms
and adverse side effects were evaluated. Follow-up visit
was conducted after 3 months. The prior and the later
results were compared.
Results The PSQI scores in three placebo, venlafaxine,
and citalopram groups before treatment were
14.25 ± 3.85, 11.55 ± 3.96, and 13.50 ± 3.56, respectively (p = 0.076). These values after treatment reached
9.95 ± 5.07, 8 ± 3.06, and 6.95 ± 1.84, respectively.
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PSQI score in citalopram and venlafaxine group was not
significantly different (p = 0.19) but the score in both
groups was significantly lower compared with placebo
group after treatment (p = 0.01). The frequency of hot
flashes in a day was reduced significantly by both citalopram and venlafaxine (p \ 0.05), although it was more
reduced by citalopram than venlafaxine (p = 0.03).
Severity of hot flashes in both venlafaxine and citalopram
was significantly lower in comparison with placebo group
(p = 0.02), and there was no significant difference between
two drugs, though (p = 0.84). Beck score decreased more
in venlafaxine group in comparison with other groups but it
did not reach significant (p = 0.06).
Conclusion Citalopram and venlafaxine are equally more
effective than placebo in reducing sleep disturbance and
severity of hot flashes, while citalopram is more effective
in reducing frequency of hot flashes than venlafaxine.
Meanwhile, venlafaxine is more effective than citalopram
in treatment of depression in postmenopausal women.
Trial registration Iranian Registry of Clinical Trials
201210152576N6.
Keywords Citalopram  Venlafaxine  Sleep
disturbances  Menopause

Introduction
Sleep difficulty is one of the most common complaints in
perimenopausal and postmenopausal women. In comparison with general population with prevalence of 15 % sleep
difficulty, one forth to one half of menopausal women has
sleep complaints. A menopausal woman is 3, 4 times more
likely to experience sleep difficulties than a premenopausal
woman [1–4]. Sleep trouble in menopausal women is
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associated with hot flashes [5, 6]. There is also an
association between menopause and depression which
may be multifactorial and insomnia can be one of the
reasons [7–9].
Hormone replacement therapy (HRT), as a treatment for
hot flashes, has been reported to have cardiovascular benefit and reducing osteoporotic fractures, while it increases
the risk of breast cancer [10]. Clonidine has been one of the
treatments (reducing 34–44 % of symptoms) but it is now
less applicable because of its side effects including dry
mouth, fatigue, and hypotension [11, 12]. Gabapantin with
dose of 300–900 mg has also been effective and reduced
66 % of symptoms [13]. Antidepressants are the most
popular treatment other than HRT in hot flashes. Fluoxetine
reduces 50 % of symptoms [14]. Paroxetine also decreases
hot flashes 50–60 % [15]. A 5-week Randomized pilot trial
has shown 64 % reduction of symptoms by using citalopram as treatment [16]. In a 4-week trial, prescribing
higher doses of venlafaxine (75 and 115 mg) has shown
60 % reduction in symptoms [17]. These treatments are
helpful in depressed patients with vasomotor symptoms.
Besides, one of the side effects of Antidepressants is
insomnia. However, an 8-week trial concluded that selective serotonin reuptake inhibitors (SSRIs)/serotonin–norepinephrine reuptake inhibitors (SNRIs) may improve sleep
quality along with reducing hot flashes [18]. Few studies
have evaluated the effect of SSRIs/SNRIs on sleep difficulty and concluded that it reduces insomnia symptoms.
Yet they have suggested further trial studies to evaluate the
efficacy of SSRIs such as Citalopram/SNRIs such as
Venlafaxine in improving insomnia symptoms [18].

Study participants
In this double-blind, placebo-controlled trial, we compared
the effect of venlafaxine with citalopram and placebo in
reducing sleep difficulty and improving sleep quality in
menopausal women.
Subjects and method
Sixty consecutive menopause patients with sleep trouble
from menopause clinic of Women hospital in Tehran, Iran,
were recruited during the year 2012.
Ethics
The ethics committee of Tehran University of Medical
Sciences approved the study protocol. All of the collected
data were stored and treated according to the ethical
guidelines of medical research. All patients were given an
informed consent about the aims and procedures and
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voluntarily. The data file was anonymous, and the identity
of participants was protected.
Menopausal patients with sleep trouble complaint were
recruited. Postmenopausal women were diagnosed based
on Staging of Reproductive Aging Workshop (STRAW)
staging system. Patients who were receiving Antidepressants or Benzodiazepines or hormone (replacement) therapy were not included. In the first visit, we performed
history taking and physical examination of the patients, and
then participants filled the Pittsburgh, and Beck questionnaire was filled for each participant.
Assessment
After history taking and physical examination and filling
the Pittsburgh questionnaire, patients were randomly divided into three groups. Randomization was in blocks as
follows: Each group received their medication in the following order: Group A: Venlafaxine, Group B: Citalopram,
Group C: placebo. Blocks had three allele sizes in the
following way: AACCBB, AABBCC, BBAACC,
BCBCAA, CACABB, CBCBAA, etc., until the sample size
was reached. The first group received Venlafaxine with the
dose of 75 mg (began with 37, 5 mg during the first week
then increased to 75 mg) for 8 weeks. The second group
received Citalopram with the dose of 20 mg (began with
10 mg during the first week and then increased to 20 mg)
for 8 weeks. The third group received placebo for 8 weeks.
Medications were packed identically so that neither the
patient nor the distributor knew about the contents of the
pack. In the second and third month of the study, the
Pittsburgh questionnaire was filled again. Measured variables were sleep quality, frequency of hot flashes per day,
severity of hot flashes per day, somatic symptoms, and
level of depression. Main outcome parameter was drug
efficacy which was measured by a questionnaire asking
about amount and severity of hot flashes based on 0–10
scales and the presence or the absence of somatic symptoms. PSQI questionnaire which measures quality of sleep
and Beck questionnaire for depression were filled. Secondary outcome parameters were side effects including
nausea, vomiting, headache, constipation, and drowsiness.
Statistical analysis
All of the data obtained from the checklists and questionnaires were entered into SPSS software version 20 (IBM;
Chicago, IL, USA). Numerical variables are described
using the mean and standard deviation (SD). The relative
frequency percentage is also used to describe the nominal
or categorical variables. Chi 2 test was used to compare
qualitative outcomes between three groups, and ANOVA
test was used to compare quantitative outcomes between
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three groups. Independent t test was used to compare each
two groups. The effect of Citalopram and Venlafaxine was
compared with placebo in improving the sleep quality and
decreasing sleep difficulty.

Results
Sixty women were evaluated in this study who were randomly divided into three groups. The first group received
placebo, second group received venlafaxine, and third
group received citalopram. Mean age of patients was 51.02
(±3.51), which was not significantly different between the
groups (p value = 0.22).
We evaluated sleep quality with PSQI which is an index
with maximum score of 21. Each group of our study completed this questionnaire before and after treatment. Mean of
PSQI score before treatment was 14.25 (±3.85), 11.55
(±3.96), and 13.50 (±3.56), respectively, which was not
significant
difference
between
three
groups
(p value = 0.07). This score was 9.95 (±5.07), 8 (±3.06),
and 6.95 (±1.84) after treatment. There was a significant
difference between PSQI score in citalopram and placebo
group (p value = 0.01), while there were no significant
difference between other groups (p value [0.05). Figure 1
shows PSQI score in three groups before and after treatment.
The number of daily hot flashes was measured in the three
groups. These attacks were 3.85 (±2.05), 3.85 (±2.34), and
3.70 (±2.08), respectively, before treatment, and 3.15
(±1.95), 2.80 (±2.06), and 1.60 (±1.18) after treatment. Hot
flashes were not significantly different between three groups
before treatment (p value = 0.96). Mean number of hot
flashes was significantly different between placebo and
citalopram group (p value = 0.04) and also venlafaxine and
citalopram group (p value = 0.03). Figure 2 compares these
attacks between the three groups.
Severity of hot flashes also was evaluated with a scale,
ranged from 1 to 10. The mean score was 5.15 (±2.70),
4.50 (±2.83), and 5.15 (±2.36), respectively, in the three
groups before treatment, which was not significantly different (p value = 0.06). This score reached 4.15 (±2.27),
2.65 (±1.78), and 2.75 (±1.33) after treatment. Severity of
hot flashes was significantly different between venlafaxine
and placebo group (p value = 0.026) and also citalopram
and placebo group (p value = 0.023). Figure 3 shows these
differences.
For evaluating severity of depression, Beck questionnaire was completed by patients. Beck score was 11.38
(±2.54), 11.75 (±2.62), and 12.19 (±2.72) before treatment
which was not significantly different between three groups
(p value = 0.69). The score reached 14.45 (±10.29), 7.75
(±6.62), and 12.40 (±9.47), respectively, after treatment.
There were no significant differences in depression score

Fig. 1 Sixty patients in three groups of 20 are shown in the bar.
Mean of PSQI score before and after treatment, which was not
significantly different between three groups (p value = 0.07)

Fig. 2 Sixty patients in three groups of 20 are shown in the bar.
Mean number of hot flashes was significantly different between
placebo and citalopram group (p value = 0.04) and also venlafaxine
and citalopram group (p value = 0.03)

between the three groups (p value = 0.06), although Beck
score in venlafaxine group was lower than the other groups.
Somatic symptoms and side effects are shown in Tables 1
and 2, which included vomiting, nausea, headache,
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(Fig. 4). Constipation was similar in citalopram and venlafaxine group with the frequency of 25 %, while its frequency was 15 % in placebo group. Lethargy was seen in
40 % of participants in citalopram group, 20 % in venlafaxine, and 15 % in placebo group.

Discussion

Fig. 3 Mean severity of hot flashes before and after treatment which
was significantly different between venlafaxine and placebo group
(p value = 0.026) and also citalopram and placebo group
(p value = 0.023)

constipation, and lethargy. Although the only side effect
which was significantly different among three groups was
nausea which was 40 % in citalopram, 25 % in venlafaxine,
and 0.05 % in placebo group (p value = 0.033). Among all
participants, 35 % in citalopram, 42 % in venlafaxine, and
0.05 % in placebo group had vomiting. Headache was
similar in citalopram and placebo group with the frequency
of 15 %, while its frequency was 10 % in venlafaxine group
Table 1 Somatic symptoms of
patients, before and after
treatment. Tested significance
between any treatment vs.
placebo was non-significant

Somatic symptoms

In this randomized placebo-controlled trial, there were no
significant differences at baseline between groups for hot
flashes times, PSQI, and Beck score.
There were no significant differences in terms of age
between groups. There was also no significant correlation
between age and indices. The role of age is described
differently in various studies. Kravitz et al. deny any
relationship of age and sleep disturbance [19]. Unlike
them, Timur et al claimed that the risk of sleep disturbances increases 5 % with every year [20]. According to
Wood et al., there is a significant relation between age and
some parameters of sleep disturbances [21].
PSQI score decreased significantly in citalopram group,
after treatment. Although there are not many studies on the
effect of citalopram on sleep quality, lots of studies discussed SSRIs specially paroxetine. Stearns et al. and
Weizner et al. claimed a significant improvement in sleep
quality with six- and five-week therapy of paroxetine,
respectively [22, 23].
In our study, number of daily hot flashes decreased
significantly with citalopram. Both venlafaxine and
citalopram led to less severe hot flashes, though. In a study
by Loprinzi et al., a 4-week-use of placebo caused only

Before treatment

After treatment

Placebo

Venlafaxine

Citalopram

Placebo

Venlafaxine

Citalopram

Yes

15

17

18

16

18

18

No

5

3

2

4

2

2

Yes

13

14

11

15

17

14

No

7

6

9

5

3

6

18

17

19

18

19

19

2

3

1

2

1

1

Yes

17

15

17

17

18

18

No

3

5

3

3

2

2

Yes

18

19

18

18

19

20

No

2

1

2

2

1

0

Vaginal dryness

Sexual dysfunction

Vaginal itching
Yes
No
Skin changes

Breast pain
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27 % decrease in the frequency of hot flashes [24]. Barton
et al. reported a 58 % reduction in the mean frequency of
hot flashes in patients who received citalopram for
5 weeks [25].
Biglia et al. in an 8-week-study evaluated venlafaxine
effect on frequency of hot flashes and found a 39 %-decrease in the frequency [26]. Suvanto-luukkonen et al.
performed a 9-month-study on menopause symptom index
in non-hormonal therapies and found no significant difference in number of hot flashes between citalopram, fluoxetine, and placebo groups [27].
Although there were no significant differences in Beck
score between groups, this score was lower in venlafaxine
group. Barton et al. suggested that a 5-week-treatment of
citalopram decreased beck score and improved mood in
patients [25]. Timur et al. suggested that depression will
increase the risk of having sleep disorder 3.9 times in
menopausal women. They also suggest that women with
flushing attacks and depression are more likely to experience sleep disorders [20]. Hsu et al. showed a significant

Table 2 Complication of treatments
Side effects

Placebo

Venlafaxine

Citalopram

p value*

No

17

14

13

0.330

Yes

3

6

7

No

19

15

12

Yes

1

5

8

No

17

18

17

Yes

3

2

3

17
3

15
5

15
5

0.675

No

17

16

12

0.210

Yes

3

4

8

Vomiting

Nausea
0.032

Headache
0.866

Constipation
No
Yes
Lethargy

* Tested significance is between any treatment vs placebo

CONSORT 2010 Flow Diagram

Venlafaxine- Citalopram- Placebo
Enrollment

Assessed for eligibility (n=100)

Excluded (n=40)
♦ Not meeting inclusion criteria (n=34)
♦ Declined to participate (n=0)
♦ Other reasons (n=6)

Randomized (n= 60)

Allocation

Venlafaxine

Citalopram

Placebo

Allocated to intervention (n=20)
♦ Received allocated intervention (n=20)

Allocated to intervention (n=20 )
♦ Received allocated intervention (n=20)

Allocated to intervention (n=20 )
♦ Received allocated intervention (n=20)

♦

♦

♦

Did not receive allocated intervention (give
reasons) (n=0)

Did not receive allocated intervention (give
reasons) (n=0 )

Did not receive allocated intervention (give
reasons) (n=0)

Follow-Up
Lost to follow-up (give reasons) (n= 0)

Lost to follow-up (give reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Discontinued intervention (give reasons) (n= 0)

Discontinued intervention (give reasons) (n= 0)

Analysed (n=20 )
♦ Excluded from analysis (give reasons) (n=0)

Analysed (n=20)
♦ Excluded from analysis (give reasons) (n=0)

Analysis
Analysed (n=20)
♦ Excluded from analysis (give reasons) (n=0 )

Fig. 4 Diagram of patients allocation in three groups
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correlation between higher age and depression and sleep
quality. We did not find the same result, though. Suvantolukkonen et al. conducted a longer term comparison study
between citalopram, fluoxetine, and placebo and did not
detect a significant difference in Beck score. The only
index which improved in this study was insomnia in
citalopram group. There was no significant correlation
between sleep quality, Beck score, and number of hot flashes in their study [27].
One of the most important reasons for discontinuation of
treatment with SSRIs and SNRIs is side effects of these
drugs which are most gastrointestinal. In our study, the
only significant complication was higher rate of nausea in
citalopram group which was 40 % compared to 20 % in
venlafaxine and 5 % in placebo group. Although the rate
was high in venlafaxine group, it did not reach significant.
Loprinzi et al. studied side effects of venlafaxine. Dry
mouth, decreased appetite, constipation, and nausea were
side effects of venlafaxine in their study [24]. Biglia et al.
performed an 8-week-study on venlafaxine side effects.
Complications were less common in this study and included dry mouth and nausea [26].
In a systematic review study, Warren et al. claimed that
although there are many studies on the role of SSRIs and
SNRIs on improvement in menopausal women and quality
of sleep, fewer studies showed a significant difference
between the effect of these drugs and placebo. There was
only one SNRI (venlafaxine) which improved mood disturbances significantly among the studies reviewed, and
two SSRIs (citalopram and paroxetine) improved quality of
sleep significantly [28]. Our study almost yields similar
results. The difference is that venlafaxine effect on mood
disturbances improvement did not reach significance.
Limitations and suggestions
Studies with a longer period could evaluate drug effects
and complications more precisely. Our study was performed in a single center. A multi-center study could
strengthen the validity of results since it would facilitate a
higher sample size including patients with different biological, ethnic-racial, and environmental characteristics.
We did not study drug compliance in this study which is
very important.

Conclusion
In this study, after treatment, PSQI score significantly
decreased in citalopram group. Citalopram was also more
effective on number of daily hot flashes. Hot flashes were
significantly less severe in both venlafaxine and citalopram
groups than placebo group. There were no significant
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differences in Beck score between groups, although this
score was lower in venlafaxine group. Except for vomiting,
complications and somatic symptoms did not differ significantly in three groups.
Compliance with ethical standards
Conflict of interest

There is no conflict of interest.

References
1. Kuh DL, Wadsworth M, Hardy R (1997) Women’s health in
midlife: the influence of the menopause, social factors and health
in earlier life. Br J Obstet Gynaecol 104:923–933
2. Porter M, Penney GC, Russell D et al (1996) A population based
survey of women’s experience of the menopause. Br J Obstet
Gynaecol 45:21–31
3. Shaver J, Giblin E, Lentz M et al (1988) Sleep patterns and
stability in perimenopausal women. Sleep 11:556–561
4. Owens JF, Matthews KA (1998) Sleep disturbance in healthy
middle-aged women. Maturitas 30:41–50
5. Ensrud KE, Stone KL, Blackwell TL et al (2009) Frequency and
severity of hot flashes and sleep disturbance in postmenopausal
women with hot flashes. Menopause 16(2):286–292
6. Ohayon MM (2006) Severe hot flashes are associated with
chronic insomnia. Arch Intern Med 166(12):1262–1268
7. Freeman E, Sammel MD, Liu L, Gracia CR, Nelson DB, Hollander L (2004) Hormones and menopausal status as predictors of
depression in women in transition to menopause. Arch Gen
Psychiatry 61:62–70
8. Harlow BL, Wise LA, Otto MW, Soares CN, Cohen LS (2003)
Depression and its influence on reproductive endocrine and
menstrual cycle markers associated with perimenopause: the
Harvard study of moods and cycles. Arch Gen Psychiatry
60:29–36
9. Baker A, Simpson S, Dawson D (1997) Sleep disruption and mood
changes associated with menopause. J Psychosom Res 43:359–369
10. The North American Menopause Society (2004) Recommendations for estrogen and progestogen use in peri- and postmenopausal women: October 2004 position statement of The
North American Menopause Society. Menopause 11:589–600
11. Goldberg RM, Loprinzi CL, O’Fallon JR et al (1994) Transdermal clonidine for ameliorating tamoxifen-induced hot flashes.
J Clin Oncol 12:155–158
12. Pandya KJ, Raubertas RF, Flynn PJ et al (2000) Oral clonidine in
postmenopausal patients with breast cancer experiencing
tamoxifen-induced hot flashes: a University of Rochester Cancer
Center Community Clinical Oncology Program study. Ann Intern
Med 132:788–793
13. Loprinzi CL, Barton DL, Sloan JA et al (2002) Pilot evaluation of
gabapentin for treating hot flashes. Mayo Clin Proc 77:1159–1163
14. Loprinzi CL, Sloan JA, Perez EA et al (2002) Phase III evaluation of fluoxetine for treatment of hot flashes. J Clin Oncol
20:1578–1583
15. Perez DG, Loprinzi CL, Barton DL, Pockaj BA, Sloan J, Novotny
PJ, Christensen BJ (2004) Pilot evaluation of mirtazapine for the
treatment of hot flashes. J Support Oncol 2:50–56
16. Barton DL, Loprinzi CL, Novotny P, Shanafelt T, Sloan J,
Wahner-Roedler D, Rummans TA, Christensen B, Dakhill SR,
Martin LS (2003) Pilot evaluation of citalopram for the relief of
hot flashes. J Support Oncol 1:47–51
17. Loprinzi CL, Kugler JW, Sloan JA et al (2000) Venlafaxine in
management of hot flashes in survivors of breast cancer: a randomised controlled trial. Lancet 356:2059–2063

Author's personal copy
Arch Gynecol Obstet
18. Ensrud KE, Joffe H, Guthrie KA, Larson JC, Reed SD et al
(2012) Effect of Escitalopram on insomnia symptoms and subjective sleep quality in healthy menopausal women with hot
flashes: a randomized controlled trial. Menopause 19(8):848–55
19. Kravitz HM, Ganz PA, Bromberger J, Powell LH, Sutton-Tyrrell
K, Meyer PM (2003) Sleep difficulty in women at midlife: a
community survey of sleep and the menopausal transition.
Menopause (New York, NY) 10(1):19–28
20. Sahin SNH (2009) Effects of sleep disturbance on the quality of
life of Turkish menopausal women: a population-based study.
Maturitas 64(3):177–181
21. Woods NF, Mitchell ES (2010) Sleep symptoms during the
menopausal transition and early postmenopause: observations
from the Seattle Midlife Women’s Health Study. Sleep
33(4):539–549
22. Stearns V, Isaacs C, Rowland J, Crawford J, Ellis MJ, Kramer R
et al (2000) A pilot trial assessing the efficacy of paroxetine
hydrochloride (Paxil) in controlling hot flashes in breast cancer
survivors. Ann Oncol 11(1):17–22
23. Weitzner MA, Moncello J, Jacobsen PB, Minton S (2002) A pilot
trial of paroxetine for the treatment of hot flashes and associated

24.

25.

26.

27.

28.

symptoms in women with breast cancer. J Pain Symptom Manage
23(4):337–345
Loprinzi CL, Kugler JW, Sloan JA, Mailliard JA, LaVasseur BI,
Barton DL et al (2000) Venlafaxine in management of hot flashes
in survivors of breast cancer: a randomised controlled trial.
Lancet 356(9247):2059–2063
Barton DL, Loprinzi CL, Novotny P, Shanafelt T, Sloan J,
Wahner-Roedler D et al (2003) Pilot evaluation of citalopram for
the relief of hot flashes. J Support Oncol. 1(1):47–51
Biglia N, Torta R, Roagna R, Maggiorotto F, Cacciari F, Ponzone
R et al (2005) Evaluation of low-dose venlafaxine hydrochloride
for the therapy of hot flushes in breast cancer survivors. Maturitas
52(1):78–85
Suvanto-Luukkonen E, Koivunen R, Sundstrom H, Bloigu R,
Karjalainen E, Haiva-Mallinen L et al (2005) Citalopram and
fluoxetine in the treatment of postmenopausal symptoms: a
prospective, randomized, 9-month, placebo-controlled, doubleblind study. Menopause (New York, NY) 12(1):18–26
Warren MP (2007) Missed symptoms of menopause. Int J Clin
Pract 61(12):2041–2050

123

