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ÖZET 
Am aç: Semptomatik doğal menopoz dönemindeki kadınlarda iki farklı hormon
tedavisinin etkileri ile control grubunda menopoz, depresyon ve anksiyete
belirtilerinin karşılaştırılması amaçlanmıştır.  
Yön tem  ler: Yüz seksen üç hasta çalışmayı tamamladı. I. Gruptaki hastalar oral
noretisteron asetat ve transdermal östradiol ile tedavi edildiler. II. Gruptaki
hastalar oral noretisteron ve östradiol hemihidrat kombinasyonu ile tedavi
edildiler. III. Gruptaki hastalar (control grubu) placebo uygulandı. Tedavi protokolü
tüm gruplarda 3 ay uygulandı. Hastaların menopozal, depresyon ve anksiyete
belirtileri tedavinin başında ve tedavinin sonunda Kupperman Ölçeği, Hamilton
Depresyon Ölçeği ve Beck Anksiyete Ölçeği ile değerlendirildi. 
Bul gu  lar:  Üç aylık tedavi süresinin sonunda tüm gruplarda menopoz,
depresyon ve anksiyete belirtilerinin anlamlı ölçüde azaldığı (p<0,001) gözlendi.
Tedavinin başlangıcı ve sonunda zamana göre üç grubunun tüm değerlerini
karşılaştırdığımızda I ve II grubun değerlerinin III. gruba gore daha İyi olduğu
bulundu (p< 0,001).    
So nuç: Trandermal veya oral östradiol ile noretisteron kombinasyonu,
semptomatik doğal menopozlu kadınlarda menopoz ve depresyon ve anksiyete
değerlerini iyileştirmektedir. (Nö rop si ki yat ri Ar fli vi 2012;49: 39-43)
An ah  tar ke li m e ler: Menopoz, östradiol, noretisteron asetat, psikiyatri,
depresyon

ABS TRACT
O b jec ti ve: To investigate the effects of two different hormone therapies on
menopausal symptoms, depression and anxiety scores in women with
symptomatic natural menopause. 
Met hods: 183 patients completed the study. Group I patients were treated with
transdermal estradiol and oral norethisterone acetate. Group II patients were
treated with oral continuous combination of norethisterone and estradiol
hemihydrate. Group III (control group) patients were administered placebo. The
treatment protocols were used for three months in all groups. Menopausal,
depression and anxiety symptoms of the patients were assessed using the
Kupperman scale, Hamilton Depression Rating Scale (HDRS) and the Beck Anxiety
Inventory (BAI) before and at the end of treatment. 
Re sults: Significant improvement was observed in menopausal symptoms,
depression and anxiety scores in all groups at the end of three months of therapy
(p<0.001). When the three groups were compared for all parameters before and
after treatment, groups I and II showed better results than group III (p≤0.001).    
Conc lu si on: Transdermal or oral estradiol in combination with norethisterone
improves scores of menopausal, depression and anxiety symptoms in women with
symptomatic natural menopause.  (Arc hi ves of Neu ropsy chi atry 2012;49: 39-43)
K ey words: Menopause, estradiol, norethisterone acetate, psychiatry,
depression
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Introduction

After menopausal period, some women complain of
psychological symptoms. Anxiety and depression are most
frequently seen, but a group of minor symptoms such as irritability,
decreased libido, affective lability and substantial functional
impairment may also occur (1,2). In recent years, many studies have

suggested minimal or modest increase in depressive symptoms at
perimenopause (3,4). In the past, hormone therapy (HT) has been
shown to be an effective treatment for vasomotor symptoms.
However, in recent years, evidence for direct psychological benefits
of HT is less convincing (2). Some studies have reported benefits of
HT on psychological symptoms, while others found that this therapy
has no greater effect than placebo (5,6). 



Neurobiological studies have demonstrated that estrogen
affects numerous aspects of neurotransmission (e.g.
noradrenergic, serotonergic, GABAergic and dopaminergic) and
may contribute to depressed mood (7). The mood, behavior and
nociceptive perception changes during menopause can be
explained by alterations which occur in β-endorphin synthesis
and secretion during this period (8). In postmenopausal period,
decreased central serotonergic and noradrenergic activities in
selected areas of the brain might be the reason for the increased
vulnerability to depression (9). Estrogen therapy by transdermal
or oral route may be effective in treating psychological
symptoms in menopausal women (10,11). 

Hormone therapy for menopausal symptoms is effective for
vasomotor symptoms, but research has shown that it is
associated with significant risk of harms. Evidence-based
guidelines have recommended therefore that HT should be used
only for intolerable menopausal symptoms, at low dose and
should be reviewed and monitored frequently. Despite the
absence of significant depression or anxiety at baseline, HT was
used in our patients because they had severe menopausal
symptoms. 

Methods

This study was designed to evaluate the effects of two
different HT regimens and placebo on menopausal and
psychological symptoms in women with natural menopause. This
prospective, single-blind, randomized clinical trial was
performed in the Menopause Clinic at Dr. Lütfi Kırdar Kartal
Education and Research Hospital between January 2005 and
March 2007. The study population was composed of women who
attended our menopause clinic with severe menopausal
symptoms. The local ethics committee approved the study.
Written informed consent was obtained from all patients.
Inclusion criteria for the study were natural menopause with
amenorrhea for at least one year, follicle-stimulating hormone
levels ≥35 mIU/ml and plasma estradiol levels <20 pg/ml as well
as no previous HT history. 

Exclusion criteria were history of medical or psychiatric
illness, use of psychotropics within the last 3 months, abnormal
pelvic ultrasound findings, and clinical contraindications to HT
usage. As a rough control for sociodemographic factors, all
patients were selected from urban community. After taking a
detailed history, a physical examination, transvaginal
ultrasonography, mammography, cervico-vaginal smear and
routine laboratory studies were performed in all participants.

The sample size needed to detect at least 20% difference (12)
between the two drug groups and the control group was
calculated to be 60 for each group, with an alpha error of 0.05
and 80% power. 

At the beginning, 192 patients were enrolled into the study and
183 of them completed the study. Drugs were applied in standard
pharmaceutical packages. Randomization was done using a
computer-generated randomization table by a person who did not
take any further place in the active conduction of the trial. The
patients were randomly assigned to one of the three groups:

Group I: Transdermal estradiol (Climara 3,9 mg transdermal
patch applied every week; Schering, Istanbul, Turkey) and oral
norethisterone acetate (NETA) (Primolut-N tb 10 mg/day, last 12
days of every month; Bayer, Istanbul, Turkey)  n=60;

Group II: A fix dose estrogen-progestin combination
(estradiol 1mg and norethisterone acetate 0,5mg/day; Activelle
tb, Novo Nordisk, Istanbul, Turkey) n=60;

Group III (control group): Placebo, n=61.
Transdermal and oral preparations are the most commonly

used forms in postmenopausal hormone replacement therapy.
Only one transdermal estrogen preparation is available in Turkey.
In postmenopausal patients who had not undergone
hysterectomy, NETA, which has less side effects, was added to
the therapy. In order to avoid confounding effects of different
gestagens, Activelle, a low-dose oral hormone preparation
containing the same gestagen, was preferred.

Pre-study assessment and examinations were carried out by
a gynecologist. The Kupperman scale was administered by
another gynecologist. HDRS and BAI were conducted by a
psychiatrist. Statistical analysis was done by a statistician who
has never seen the patients and who used the data only in the
forms given to her. All assessors were blind to the patient groups.
Participants were seen at the beginning and after 3 months of
treatment. All patients completed the same tests before and at
the end of therapy.

Kupperman index: Menopausal symptoms were recorded
during an interview using 12 items. Scores of 0, 1, 2 or 3 were
assigned to describe the symptoms according to whether they
were absent, slight, moderate or severe, respectively (13). 

Hamilton Depression Rating Scale (HDRS): HDRS is a
structured tool used to measure the degree and the changes in
severity of depression. It consists of 17 items, each of which
should be assessed on a 0-4 scale. The scale was originally
developed by M. Hamilton and BW. Williams (14). The validity
and reliability study of the Turkish version of the scale was made
by Akdemir et al. (15).

Beck Anxiety Inventory (BAI): BAI is a frequently used self-
report method for assessing severity of anxiety. It is a 21-item form
that requires subjects to indicate the presence and severity of
symptoms. Four statements that are scored from 0 (neutral) to 3
(maximum severity) measure each item. The scale was originally
developed by AT. Beck (16). The validity and reliability study of the
Turkish version of the scale was made by Ulusoy et al. (17).

Statistical calculations were performed with SPSS 13
program. Besides standard descriptive statistical calculations
(mean and standard deviation), one-way ANOVA and Tukey post-
hoc multiple comparison tests were used to compare the groups,
multivariate analyses were applied for comparison of the
changes in the groups in time, and paired t-test was employed in
the assessment of pre- and post-treatment values of each
groups. Statistical significance level was established at p<0.05. 

Results

183 patients completed the study. Nine patients dropped out
during the study due to adverse events and treatment
intolerability: 3 of them were from group I, 4 - from group II and 2
- from group III. One woman from group I and one woman from
Group III were lost to follow-up.  

The median age was 47.87 (SD±2.95) in group I, 48.62 (SD±2.40) in
group II and 48.44 (SD±1.79) in group III. 63.9% (n=39) of patients in
group I, 65.6% (n=40) of patients in group II and 80.3% (n=49) of
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patients in group III were housewife. Working women in any
profession in the three groups were 26.2% (n=16), 24.6% (n=15) and
14.8% (n=9), respectively.  Cigarette smoking was found in 26.2% in
group I, 16.4% in group II and 11.5% in group III. There was no
significant difference between the groups with regard to
sociodemographic parameters.

Before and after treatment, Kupperman scores were 25.77
(SD + 5.16) and 11.08 (SD+3.72) in group I, 25.43 (SD+7.01) and
11.38 (SD + 4.43) in group II, and 24.79 (SD+ 4.23) and 18.03
(SD+3.22) in group III. 

Before and after treatment, BAI scores were 21.1 (SD+5.91)
and 10.9 (SD+4.41) in group I, 19.79 (SD+6.96) and 10.05 (SD+4.93)
in group II, and 17.1 (SD + 3.66) and 15.1 (SD+3.14) in group III. 

Before and after treatment, HDRS scores were 11.97 (SD+ 4.25)
and 6.59 (SD+3.52) in group I, 12.43 (SD+5.17) and 7.20 (SD+3.64) in
group II, and 10.2 (SD+2.79) and 8.46 (SD+2.97) in group III. 

The results of Kupperman index, depression and anxiety
scores in the three groups in the beginning and at the end of
therapy are shown in Table 1. Considering Kupperman index and
BAI, there was no difference between the groups before
treatment, but there was a statistically significant difference
between the groups after treatment. Regarding the Kupperman
index and BAI scores after treatment, greater improvement was
observed in  groups I and II compared to group III (p<0.001).

There was no difference between the groups before treatment
according to the HDRS scores (Table 1). After treatment, difference
was found only between groups I and III (p=0.008).

Comparison of the groups for changes in the three scores
over time is shown in Figures 1, 2 and 3. In Groups I and II, all
index scores were significantly improved when compared to
Group III in a 3-month period (p≤0.001).
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Figure 1 . Comparison of the groups considering the changes in the
Kupperman Index scores after 3 months of  treatment (p<0.001) 
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Figure 2 . Comparison of the groups considering the changes in the Beck
Anxiety Inventory (BAI) scores after 3 months of treatment (p<0.001)
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Table 1. Comparison of pre- and post-treatment scores between groups and within groups  

G roup I G roup II G roup III P

Kupperman   Pre-treatment 25.77±5.16 25.43±7.01 24.79±4.23 NS*
Index Post-treatment 11.08±3.72 11.38±4.43 18.03±3.22 <0.001

P <0.001 <0.001 <0.001

Beck Anxiety Pre-treatment 21.10±5.91 19.79±6.96 17.15±3.66 NS
Inventory (BAI) Post-treatment 10.90±4.41 10.05±4.93 15.10±3.14 <0.001

P <0.001 <0.001 <0.001

Hamilton Depression Pre-treatment 11.97±4.25 12.43±5.17 10.21±2.79 NS
Rating Scale (HDRS) Post-treatment 6.59±3.52 7.20±3.64 8.46±2.97 <0.001

P <0.001 <0.001 <0.001

NS*: Not Significant

F igure 3 . Comparison of the groups considering the changes in 
the Hamilton Depression Rating Scale (HDRS) scores after 3 months of
treatment (p=0.001)



Discussion 

This is the prospective randomized trial showing the effects
of oral low-dose HT, transdermal estradiol and placebo on mood
in postmenopausal women by using a standardized
psychological assessment. 

In the literature, there are many reports studying the effects
of different combinations of HT regimens on perimenopausal
mood disorders. Estrogen therapy has been suggested as one of
the potential treatments for depression and anxiety during peri-
and postmenopausal period. This mood-elevating effect has also
been documented in a placebo comparative study (18). There
has been an expectation among the medical community and the
public that estrogen could be used to treat depressive symptoms
in postmenopausal women (19). Clinical observations in women
have suggested that low estrogen levels may be involved in the
pathogenesis of depression (19). There is data confirming that
estrogen therapy is superior to placebo for depressive disorder
spectrum associated with hormonal fluctuations like postpartum
depression, mild depressive diseases during perimenopause and
menopause (20,21). Gambacciani et al. suggested that low-dose
oral HT can improve not only vasomotor symptoms but also more
general aspects of physical and psychological well-being of
symptomatic postmenopausal women (22). Our results of within-
group comparison are consistent with those in the literature.  On
the other hand, there was difference only between groups I and
III regarding post-treatment results in the three groups. This
finding may be explained by the lower pre-treatment HDRS
scores in the control group (although not statistically significant)
compared to the initial scores in the other two groups (group III
(10.21) versus group I (11.97) and group II (12.43)).

Intervention trials of estrogen therapy for mood improvement
performed in postmenopausal women have not shown that
estrogen therapy has a possible antidepressant effect. Recent
data from the Women’s Health Initiative (WHI) show that oral HT
does not have a significant role for enhancing mood, quality of
life and variety of psychometric measures (23). However, WHI
has been criticized as not being a primary prevention trial. The
mean age of women in WHI study was above 60 years and most
of women had already been in menopause for 10 years. Mood
changes are mostly seen in the first menopausal years, for this
reason, the result of WHI study is not compatible with our
results. In our opinion, HT may be valuable for symptoms of mild
depression during the first years of menopause. 

In reviewing the literature regarding transdermal estradiol
and mood changes in perimenopause, we found one double-
blind placebo-controlled study (24) demonstrating significant
antidepressant benefit. In another placebo-controlled study, the
capability of transdermal estradiol to improve states of anxiety
was reported by the use of State Trait Anxiety Scale, during a 3-
month period of treatment (25). Using transdermal estradiol, as
well as serotonergic and noradrenergic antidepressants, was an
efficacious strategy in the treatment of depression and
vasomotor symptoms in symptomatic women (26). Similarly, we
found that the combination of transdermal estradiol and
norethisterone was better than placebo for improvement of
depression and anxiety scores. But in contrast to our results,
Cagnacci et al.’s study did not show a beneficial effect of

transdermal estradiol on depressive mood (27). Use of different
psychiatric scales may be the reason for the discrepancy of
these data. 

Progestins have been associated with a small increase in
depressive symptoms when taken in combination with estrogen
(28). On the other hand, the results of Cagnacci et al.’s study
confirmed that progestins do not improve depression symptoms
and, NETA which is molecule less similar to the progesterone
structure failed to reduce anxiety (29). In our study, we used
NETA with oral and transdermal estradiol and, we did not find
any negative effect of NETA usage.

Interestingly, all of the scores in the control group improved
over time in our study. We can explain this finding with the
placebo effect.

Our results suggest that oral estradiol/oral NETA or
transdermal estradiol/oral NETA improve menopausal and
psychological symptoms in women within the first years of
natural menopause. 

Our patients were not clinically depressed or anxious prior to
the study, which is a limitation in the ability to generalize these
results. In addition, mood improvement of patients in our study
may be mainly a result of an improvement in menopausal
symptoms rather than a direct effect of hormone therapies on
psychological functioning. In our opinion, HT should probably be
the first-line treatment if there are no contraindications to HT
usage and if vasomotor symptoms are severe, but in the
presence of non-severe psychological dysphoria. Future long-
term studies are warranted to investigate the HT effects on mood
regulation.

Acknowledgments
We have no financial supports for this study.

References

1. Harlow BL, Cohen LS, Otto MW et al. Prevalence and predictors of depressive
symptoms in older premenopausal women: the Harvard Study of Moods and
Cycles. Arch Gen Psychiatry 1999; 56:418-24.

2. Inan I, Kelekci S, Yilmaz B. Psychological effects of tibolone and sequential
estrogen-progestogen therapy in perimenopausal women. Gynecol
Endocrinol 2005; 20:64-7.

3. Palinkas LA, Barrett-Connor E. Estrogen use and depressive symptoms in
menopausal women. Obstet Gynecol 1992; 80:30-6.

4. Avis NE, Brambilla D, McKinlay SM et al. A longitudinal analysis of the asso-
ciation between menopause and depression: results from the Massachusetts
Women’s Health Study. Ann Epidemiol 1994; 4:214-20.

5. Veeninga AT, Kraimaat FW. A multifactorial approach to complaints during the
climacteric. J Reprod Infant Psychol 1995; 13:69-77.

6. Genazzani AR, Fetralgia F, Facchinetti F et al. Steroid replacement treatment
increases β endorphin and β lipoprotein levels in postmenopausal women.
Gynaecol Obstet Invest 1988; 26:153-9.

7. Huttner RP, Shepherd JE. Gonadal steroids, selective serotonin reuptake
inhibitors, and mood disorders in women. Med Clin Nort Am 2003; 87:1065-76.

8. Yen SSC, Jaffe RB. Reproductive Endocrinology. Philadelpia: W.B. Sonders,
1991.

9. Sherwin BB. Hormones, mood and cognitive functioning in postmenopausal
women. Obstet Gynecol 1996; 87(2 Suppl):20-26.

10. Baksu A, Ayas B, Citak S et al. Efficacy of tibolone and transdermal estrogen
therapy on psychological symptoms in women following surgical menopause.
Int J Gynaecol Obstet 2005; 91:58-62. 

11. Rasgon NL, Altshuler LL, Fairbanks LA et al. Estrogen replacement therapy in
the treatment of major depressive disorder in perimenopausal women. J Clin
Psychiatry 2002; 63(Suppl. 7):45-8.

Karşıdağ et al.
Comparison of Effects of Two Different Hormone Therapies on Mood in Symptomatic Postmenopausal Women

Arc hi ves of Neu ropsy chi atry 2012; 49: 39-43
Nö rop si ki yat ri Ar fli vi 2012; 49: 39-4342



12. Strickler R, Stovall DW, Merritt D et al. Raloxifene and estrogen effects on
quality of life in healthy postmenopausal women: A placebo-controlled ran-
domized trial. Obstet Gynecol 2000; 96:359-65.

13. Kupperman HS, Blat MHG, Wiesbader H et al. Comparative clinical evaluation
of estrogenic preparations by the menopausal and amenorrheal indices. J
Clin Endocrinol 1953; 13:688-703.

14. Per Bech, The Bech, Hamilton and Zung scales for mood disorders: screen-
ing and listening. 2nd edition. Springer 1996.

15. Akdemir A, Orsel S, Dag I et al. The validity, reliability and clinical use of
Hamilton Depres16sion Rating Scale. J Psychiatr Psychol Psychopharmacol
1996; 4:251-9.

16. Beck AT, Epstein N, Brown G et al. An inventory for measuring clinical anxiety:
Psychometric properties. J Consult Clin Psychol 1988; 56:893-7.

17. Ulusoy M, Şahin N, Erkman H. Turkish Version of The Beck Anxiety
Inventory: psychometric Properties. J Cognitive Psychotherapy: Int
Quaterly 1988; 12:28-35.

18. Tax L, Goorissen EM, Kicovic PM. Clinical profile of Org OD 14. Maturitas 1997;
(1 Suppl):3-13.

19. Carranza-Lira S, Valentino-Figueroa ML.  Estrogen therapy for depression in
postmeanuposal women. Int J Gynaecol Obstet 1999; 65:35-8.

20. Onalan G, Onalan R, Selam B et al.  Mood scores in relation to hormone
replacement therapies during menopause: A prospective randomized trial.
Tohoku J Exp Med 2005; 207:223-31.

21. Cohen LS, Soares CN, Poitras JR et al. Short-term use of estradiol for depres-
sion in perimenopausal and postmenopausal women: A preliminary report.
Am J Psychiatry 2003; 160:1519-22.

22. Gambacciani M, Ciaponi M, Cappagli B et al. Effects of low dose, continuous
combined estradiol and noretisterone acetate on menopausal quality of life in
early postmenopausal women. Maturitas 2003; 44:157-63.

23. Hays  J, Ockene JK, Brunner RL et al; Women’s Health Initiative Investigators.
Effects of estrogen plus progestin on health related quality of life. N Engl J
Med 2003; 348:1839-54.

24. Soares CN, Almeida OP, Joffe H et al.  Efficacy of estradiol for the treatment of
depressive disorders in perimenopausal women: a double-blind, randomized,
placebo-controlled trial. Arch Gen Psychiatry 2001; 58:529-34.

25. Cagnacci A, Volpe A, Arangino S et al. Depression and anxiety in climacteric
women: role of hormone replacement therapy. Menopause 1997; 4:206-11.

26. Soares CN, Frey BN. Challenges and opportunities to manage depression dur-
ing the menopausal transition and beyond. Psychiatr Clin North Am 2010;
33:295-308.

27. Cagnacci A,  Neri I,  Tarabusi M et al.  Effect of long-term local or sys-
temic hormone replacement therapy on post-menopausal mood distur-
bances. Influences of socio-economic and personality factors.  Maturitas
1999; 31:111-6. 

28. Girdler SS, O’Briant C, Steege J et al. A comparison of the effect of 
estrogen with or without progesterone on mood and physical symptoms
in postmenopausal women. J Womens Health Gend Based Med 1999;
8:637-46.

29. Cagnacci A, Arangino S, Baldassari F et al. A comparison of the central
effects of different progestins used in hormone replacement therapy.
Maturitas 2004; 48:456-62.

Arc hi ves of Neu ropsy chi atry 2012; 49: 39-43
Nö rop si ki yat ri Ar fli vi 2012; 49: 39-43

Karşıdağ et al.
Comparison of Effects of Two Different Hormone Therapies on Mood in Symptomatic Postmenopausal Women

43


