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ARTICLE INFO ABSTRACT

Keywords: Background: Women with menopausal transition (MT) have an elevated risk of experiencing common mental
Menopause health diagnoses (CMHD: depression or anxiety). There is no recent data comparing the rate, and treatment, of
Perimenopause CMHD between men and women.

iizir;s;wn Methods: In this population-based study, incidence rates (IR) per 100 person-years-at-risk (PYAR) for men and
SSRI women >45 years registered with an UK primary care practice between 2010 and 2021 were estimated. Inci-

SNRI dence rate ratios (IRR) with 95 % confidence intervals (CIs) of CMHD were estimated using men as a reference.
We measured first prescriptions for psychotropic medications received within 12 months after CMHD. For se-
lective serotonin reuptake inhibitors (SSRIs) /selective norepinephrine reuptake inhibitors (SNRIs), we measured
the IR of prescribing per 100 PYAR, by 10-year bands. Proportion of SSRIs/SNRIs prescribing was estimated per
100 persons.

Results: Rates of anxiety and depressive disorders were 1.68 and 1.69 per 100 PYAR in women aged 45-54 years-
old compared to 0.91 and 1.20 per 100 PYAR in men, with IRR of 1.84 (95 % CI 1.72-1.97) and 1.44 (1.35-1.53)
respectively. SSRIs/SNRIs were the most prescribed medication; in 2021, IRs for SSRIs/SNRIs were 13.4 per 100
PYAR in both sexes. In 2021, the proportion of SSRIs/SNRIs prescribing was 50.67 per 100 women and 41.91 per
100 men.

Limitations: MT is assumed based on women’s age as menopause onset is rarely recorded in primary care
databases.

Conclusions: Women >45 years experienced more CMHD compared to men, especially 45-54 years-olds, which
coincides with MT. The proportion of SSRIs/SNRIs prescribing was higher in women.

1. Introduction Health Improvement and Disparities, 2017). Sex-based differences in

prevalence of CMHD are particularly high in mid-life (Carl Baker, 2024).

Common mental health diagnoses (CMHD) are defined by the Na-
tional Institute of Health and Care Excellence (NICE) as depression,
generalised anxiety disorder, panic disorder, obsessive-compulsive dis-
order (OCD), post-traumatic stress disorder (PTSD) and social anxiety
disorder (NICE, 2011). CMHD are experienced by up to 17 % of all
people aged 16 years and older in England and are more common in
women than men, possibly due to differences in neurophysiology be-
tween the sexes (Cohen et al., 2006; Bromberger et al., 2003; Office for

The overall prevalence of mental health morbidity in persons aged
45-54 years is 19 %, but for women in this age group the self-reported
prevalence of CMHD is 24 %, compared to 14 % of all men of the
same age (McManus et al., 2016).

In women, the risk of an episode of new or pre-existing mental illness
is notably increased during the menopausal transition (Bromberger
et al., 2003; Bromberger et al., 2011; Badawy, 2024; Bogren et al., 2018;
Adji et al., 2023). The median age of Western women experiencing their
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last menstrual period, known as menopause onset, is 51 years old (Gold
etal., 2001). However, women may start experiencing symptoms arising
from the menopausal transition up to seven years prior to the onset of
menopause (McNeil and Merriam, 2021; Davis et al., 2015). A 2024
meta-analysis found that women going through a menopausal transition
had a higher risk of CMHD compared with premenopausal women (Odds
Ratio [OR] 1.40, 95 % CI: 1.21-1.61) (Badawy, 2024). CMHD and mood
symptoms associated with menopause are associated with a reduced
quality of life and lower work productivity (Dibonaventura et al., 2012;
House of Commons Women and Equalities Committee, 2022). Given the
potential impact of CMHD on the wellbeing of women, effective treat-
ment for CMHD and mood symptoms associated with menopause is
important to prevent harm. The need for appropriate treatment of
CMHD experienced by women in mid-life is particularly urgent as in the
UK national rates of suicide are highest in women between 40 and 49
years (Office for National Statistics, 2022). Low mood or anxiety
resulting from menopause and perimenopause can be treated with
menopausal hormone therapy (MHT) alone or in combination with
other pharmacotherapies (Stute et al., 2020; Tseng et al., 2023; Sarah
and Louise, 2024). The first-line treatment for CMHD is cognitive
behavioural therapy (NICE, 2011). Moderate to severe CMHD can be
treated with antidepressants, and first-line treatments include selective
serotonin reuptake inhibitors and selective norepinephrine reuptake
inhibitors (SSRIs/SNRIs) (NICE, 2011; Stute et al., 2020).

Very little work using longitudinal data has been published on the
treatment of CMHD in mid-life, and no studies have looked at potential
differences in treatment patterns by age and gender. There have been
calls in the literature to consider MHT as a first-line treatment for mood
symptoms arising from (peri)menopause to limit the frequent prescrib-
ing of antidepressants (Sarah and Louise, 2024); this recommendation is
supported by the NICE management of menopause guideline (National
Institute for Health and Care Excellence, 2019). In light of these rec-
ommendations, further studies are needed to evaluate the frequency of
prescribing of psychotropic medicines and MHT to UK women in mid-
life. To better understand the incidence and pharmacological treat-
ment of CMHD in men and women aged 45 years and older, we con-
ducted a descriptive study in a large sample of the UK population using
primary care data from 2010 until 2021.

This study aimed to 1) measure and compare the incidence rate of
CMHD in women aged >45 years in comparison with men of the same
age, 2) measure the type and proportion of psychotropic medications
and MHT prescribed within 12 months after diagnosis of CMHD, 3)
measure and compare the prescribing rates of SSRIs/SNRIs in men and
women with CMHD.

2. Methods
2.1. Data source

De-identified data were extracted from the IQVIA Medical Research
Database (IMRD-UK) (IQVIA Medical Research Data (IMRD), 2022) in
December 2021. IMRD incorporates data from the Health Improvement
Network (THIN), a Cegadim Database (IQVIA Medical Research Data
(IMRD), 2022). IMRD holds longitudinal anonymised primary care data
collected from general practitioners across the UK (Blak et al., 2011). In
2021, IMRD contained data from over 20 million individuals (NHS
Business Services Authority, 2022). This includes information on patient
diagnoses, prescription records and other demographics. Only patient
data from practices that met the IMRD quality standards were included.
Ethical approval was obtained from the IMRD-UK scientific review
committee (reference number 21SRC012).

2.2. Study population

The study population comprised perimenopausal and post-
menopausal women aged 45 years or older with a new recording of
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CMHD. Our comparison group consisted of men aged 45 years and older
with a new recording of CMHD. The study period was eleven years, from
1st January 2010 to 2nd November 2021. This study refers to women
and men by sex assigned at birth as recorded on the database.

2.3. Study variables

CMHD were categorised into anxiety and depressive disorders. The
following disorders were grouped together as “Anxiety disorders™:
General anxiety disorder (GAD), post-traumatic stress disorder,
obsessive-compulsive disorder and social anxiety disorder. The
following disorders were grouped together as “depressive disorders”:
Low mood, and depression. Appendix A shows the code lists used to
identify CMHD in this study.

The date of the first CMHD recording after age 45 was considered the
incident date for diagnosis. In this study, CMHD incidence refers to the
first record of a CMHD to appear on a patient’s electronic primary care
record in IMRD. Men and women were excluded if the first recording of
CMHD occurred within 12 months of practice registration because these
were more likely to be prevalent cases. Psychotropic medications were
grouped as SSRI/SNRI medications, other antidepressants, antipsy-
chotics, and anxiolytics/hypnotics. Drug codes for psychotropic medi-
cations were derived from British National formulary (BNF) legacy
chapters 4.1, 4.2.1 and 4.3. In women-specific analyses, we included
systemic MHT as a treatment option for CMHD arising from menopausal
transition (National Institute for Health and Care Excellence, 2019).
Appendix B shows the medication codes used for identifying psycho-
tropic medications and MHT. New use of a medication was defined as
the first prescription following a 12-month period of non-use. Age was
grouped into 10-year bands: 45-54, 55-64, 65-74, and >75 years.

2.4. Statistical analysis

2.4.1. Incidence of CMHD

Annual incidence rates (IRs) of CMHD were estimated per 100
person-years at risk (PYAR) with 95 % confidence intervals (CI) between
2010 and 2021 for anxiety and depressive disorders separately. This was
calculated by totalling the number of persons aged 45 and older with the
first recorded CMHD in each year and dividing this number by the total
PYAR in the same period. Results were reported separately by sex. Dif-
ferences in rates of CMHD between men and women were compared
using incidence rate ratios (IRRs) and 95 % CIs, using men as the
reference group. In the last year of data collection (December
2020-November 2021), IRs were further stratified by 10-year age
groups for each sex.

2.4.2. Proportion prescribed MHT and psychotropic medications

In men and women with CMHD, we described the first recorded
prescription for a psychotropic medication within 12 months after
diagnosis. First new prescriptions for a psychotropic medication or MHT
received within 12 months after a recording of a CMHD were described
and reported as percentages. When a person was prescribed a combi-
nation of psychotropic medications it was reported as “multiple psy-
chotropic medications”. Percentages were presented separately for men
and women and stratified by 10-year age groups.

2.4.3. Incidence and proportion of prescribing of SSRIs/SNRIs in persons
with CMHD

New prescribing was estimated by measuring the incidence rate. The
incidence rate was measured by dividing the number of persons with a
new prescription for SSRIs/SNRIs by the PYAR. Results were reported
separately by sex. The rate for the last year of data collection (December
2020-November 2021) was stratified by both age group and sex. To
compare the prescribing between genders, we calculated IRRs with 95 %
CIs using the incidence rate of men as the reference group.

The annual proportion of prescribing of SSRIs/SNRIs in persons with
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CMHDs was estimated by dividing the number of persons with CMHD
with at least one prescription by the mid-year population estimate of
persons with CMHD. Results were reported separately by sex. The
annual proportion was expressed per 100 persons. All analyses were
performed using STATA version 17. GraphPad Prism version 9
(GraphPad Software, n.d.) was used for graphical visualisation.

3. Results

During our study period, 477,371 persons aged >45 years had
recorded CMHD. The proportion of women was 60.43 % (288,491), and
39.57 % (188,880) were men. On the date of diagnosis of anxiety or
depression, women had a median age of 54.05 years (Interquartile range
(IQR);47.99-66.66), and men had a median age of 54.68 years
(IQR;48.52-65.26).

3.1. Incidence rate of common mental health diagnoses and incidence rate
ratios

For both men and women, the incidence rates of anxiety and
depressive disorders decreased from 2010 to 2021 (see Fig. 1). The
difference between men and women in the incidence rate of diagnoses of
CMHD decreased between the years 2010 to 2021. The incidence rates of
anxiety and depressive disorders in the last year of data collection for
both men and women are presented in Fig. 2, Appendix C.1.

For 2021, the rates of new CMHD were stratified by sex and age
group. Women aged 45-54 years had higher rates of anxiety disorders
than men in the same age group. The incidence rate of anxiety in women
in this age group was 1.68 per 100 PYAR (95 % CI 1.61-1.75), whereas
the incidence rate of anxiety in men aged 45-54 was 0.91 per 100 PYAR
(95 % CI 0.86-0.96). Using men as a reference group, the incidence rate
ratio was 1.84 (95 % CI 1.72-1.97). The IR of anxiety in women aged
55-64 years was 1.16 per 100 PYAR (95 % CI 1.10-1.22), compared
with 0.61 per 100 PYAR (95 % CI 0.57-0.66) in men; with an incidence
rate ratio of 1.90 (95 % CI 1.74-2.06).

The rate of depressive disorders in women aged 45-54 years was
1.69 per 100 PYAR (95 % CI 1.61-1.76), compared with 1.20 per 100
PYAR (95 % CI 1.14-1.26) in men; with an incidence rate ratio of 1.44
(95 % CI 1.35-1.53). In women aged 55-64 years old, the IR was 1.04
per 100 PYAR (95 % CI 0.98-1.11) compared with 0.79 per 100 PYAR
(95 % CI 0.74-0.84) in men; IRR 1.34 (95 % CI 1.23-1.45) (see Table 1).

3.2. Proportion of psychotropic medications prescribed after the recording
of CMHD

Table 2 shows the proportion of psychotropic medications prescribed
within 12 months after the recording of new CMHD. Psychotropic
medications were prescribed within two days after a recording of CMHD
for 75 % of both sexes. Forty-six percent of all men with CMHD did not

4 -# Women

-e- Men

Incidence rate per 100 PYAR H
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receive any pharmacological treatment. Men who received prescriptions
for CMHD mainly received SSRIs/SNRIs (37.30 %), followed by other
antidepressants (6.88 %) and anxiolytics/hypnotics (6.46 %). Just under
half of all women (45.71 %) were not prescribed any psychotropic
medication or MHT. Of all prescriptions received by women, most were
for SSRIs/SNRIs (35.94 %). Anxiolytics/hypnotics were received by
7.23 % of women with CMHD, and a small percentage of women (2.39
%) received multiple psychotropic medications. Within 12 months of
being diagnosed with CMHD, 1.73 % of all women received MHT. When
proportions of prescriptions received were analysed by age groups, most
women aged 45-54 years received prescriptions for SSRIs/SNRIs (36.59
%), followed by anxiolytics/hypnotics (7.14 %) and MHT (2.94 %).

3.3. Annual incidence of prescribing of SSRI/SNRI medications in persons
with CMHD

In women with a recording of CMHD, the rate of new SSRIs/SNRIs
prescriptions increased from 12.21 (95 % CI 12.00-12.42) per 100 PYAR
in 2010 to 13.40 (95 % CI 12.89-13.93) per 100 PYAR in 2021. A similar
increase was seen for men (see Fig. 3-A and Appendix C.2). For 2021,
rates of SSRI/SNRI prescribing were stratified by sex and age group (see
Fig. 3-B and Appendix C.3). For women aged 45-54 years, the rate of
new prescriptions was 11.33 per 100 PYAR (95 % CI 10.77-11.92)
compared to 11.03 per 100 PYAR (95 % CI 10.77-11.92) in men of the
same age. For the last year of data collection, there were no significant
differences between age-specific IRs of new SSRIs/SNRIs between men
and women.

3.4. Annual proportion of prescribing of SSRI/SNRI medications in
persons with CMHD

In 2010, the proportion of women with CMHD and prescribed SSRIs/
SNRIs was 37.22 % compared with 25.56 % in men (see Fig. 4 and
Appendix C.4). In 2021, the proportion of women with CMHD pre-
scribed of one or more SSRIs/SNRIs was 50.67 %, compared with 41.91
% of men.

4. Discussion
4.1. Summary

In this large electronic health records study, we calculated and
compared the incidence rates of anxiety and depressive disorders be-
tween men and women from 2010 until 2021. In a population diagnosed
with common mental health disorders, we described the first recorded
prescription for a psychotropic medication within 12 months after
diagnosis. We described and compared the incidence and proportion of
SSRI/SNRI prescriptions between women and men aged 45 years and
older. To our knowledge, this is the first study to report on annual

5_

4 -# Women
-e- Men

3_

Incidence rate per 100 PYAR

Fig. 1. A) Annual Incidence rate of anxiety disorders B) Annual Incidence rate of depressive disorders, stratified by sex.
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Fig. 2. Incidence rate for A) Anxiety disorders B) Depressive disorders, stratified by age and sex for the last year of data collection (2021).

Incidence rate of common mental health diagnoses by age groups and incidence

rate ratios.

Table 2
Proportion of psychotropic or MHT medications prescribed after the recording of
CMHDs.

Age
group

Incidence rate per

100 PYAR in women

Incidence rate per
100 PYAR in men

Incidence rate ratio
(men as reference
group) (95%CI)

Anxiety disorders

45-54 1.68 (1.61-1.75) 0.91 (0.86-0.96) 1.84 (1.72-1.97)
55-64 1.16 (1.10-1.22) 0.61 (0.57-0.66) 1.90 (1.74-2.06)
65-74 0.74 (0.69-0.80) 0.39 (0.35-0.43) 1.90 (1.70-2.15)
>75 0.80 (0.74-0.85) 0.43 (0.38-0.47) 1.87 (1.64-2.12)

Depressive disorders

45-54 1.69 (1.61-1.76) 1.20 (1.14-1.26) 1.44 (1.35-1.53)
55-64 1.04 (0.98-1.11) 0.79 (0.74-0.84) 1.34 (1.23-1.45)
65-74 0.63 (0.58-0.69) 0.52 (0.47-0.57) 1.23 (1.09-1.38)
>75 0.95 (0.89-1.03) 0.74 (0.68-0.81) 1.27 (1.14-1.41)

incidence rates of CMHD for UK women and men aged 45 years and
older using electronic health care records. From 2010 until 2021 the
difference in rates of CMHD between men and women decreased. In the
last year of data collection (2021) we found that women experienced
CMHD at a significantly higher rate than men in all age groups. The
difference between men and women was particularly pronounced in the
youngest age group (45-54 years); the IRR for women, compared to
men, was 1.84 (95 % CI 1.72-1.97) for anxiety symptoms and 1.44 (95
% CI 1.35-1.53) for depressive symptoms. We found that SSRIs/SNRIs
were the most common medication prescribed for CMHD in women
(35.94 %) and men (37.30 %). Between the years 2010 and 2021 pre-
scribing of SSRIs/SNRIs increased, but sex-based differences in SSRI/
SNRI prescription rates decreased. In 2021, 50.67 % of women and
41.91 % of men with CMHD were prescribed SSRIs/SNRIs.

4.2. Interpretation and comparison with literature

Women aged 45 and older are nearly twice as likely to be diagnosed
with anxiety disorders and 1.5 times more likely to be diagnosed with
depressive disorders, compared to men of the same age. The increased
rate of CMHD in women aged 45-64 years coincides with the meno-
pausal transition and menopause. The menopausal transition, or peri-
menopause, occurs between 45 and 55 years, with a median age of
onset of 47.5 years (McNeil and Merriam, 2021). Hormone changes
during the menopausal transition may contribute to an increase in
anxiety and depressive symptoms in women, as well as an increased risk
of relapse for women with ongoing or historic episodes of mental illness
(Badawy, 2024; Freeman et al., 2006). However, we cannot attribute the
increase in CMHD in women solely to menopausal transition. Other
reasons that could contribute to the high rate of CMHD in mid-life

262

Medications 45-54 55-64 65-74 >75 Overall
Women n (%)
No psychotropic 65,988 26,429 16,758 22,698 131,873
medications (44.58) (44.38) (47.38) (49.84) (45.71)
SSRIs/SNRIs 54,162 22,301 11,988 15,227 103,678
(36.59) (37.45) (33.89) (33.44) (35.94)
Other 8,363 3,847 2,536 3,594 18,340
antidepressants (5.65) (6.46) (7.17) (7.89) (6.36)
Antipsychotics 684 252 238 690 1,864
(0.46) (0.42) (0.67) (1.52) (0.65)
Anxiolytics/ 10,574 4,571 2,998 2,707 20,850
hypnotics (7.14) (7.68) (8.48) (5.94) (7.23)
Menopausal 4,348 530 82 21 4,981
hormone (2.99) (0.89) (0.23) (0.05) (1.73)
therapy
Multiple 3,910 1619 773 603 6,905
psychotropic (2.64) (2.72) (2.19) (1.32) (2.39)
medications
Men
No psychotropic 42,062 20,511 12,073 12,300 86,946
medications (45.16) (44.53) (49.09) (49.05) (46.03)
SSRIs/SNRIs 35,669 17,944 8272 8575 70,460
(38.29) (38.96) (33.63) (34.19) (37.30)
Other 6207 3190 1698 1899 12,994
antidepressants (6.66) (6.93) (6.90) (7.57) (6.88)
Antipsychotics 619 248 203 386 1456
(0.66) (0.54) (0.83) (1.54) (0.77)
Anxiolytics/ 5888 2891 1844 1586 12,209
hypnotics (6.32) (248) (7.50) (6.32) (6.46)
Multiple 2704 1272 506 333 4815
psychotropic (2.90) (2.76) (2.06) (1.33) (2.55)
medications

include financial hardships, single parenthood, children leaving home,
and domestic violence (Butterworth et al., 2009; Kim et al., 2018; Oram
et al., 2017; Bougea et al., 2019). In mid-life, men also experience a
decline in reproductive hormones; testosterone declines steadily after
the age of 40, and low testosterone levels are also associated with low
mood (Bhasin et al., 2000; Hauger et al., 2022). Our results show that
the sex-based differences in rates of CMHD have decreased over time,
but remain significant. Moreover, our results show that sex-based dif-
ferences are more pronounced for anxiety disorders. In contrast to the
results of the 2014 English Adult Psychiatric Morbidity Survey, we
found that the sex-based difference in CMHD remained high after mid-
life, with the biggest sex-based difference in anxiety disorders
measured in men and women aged 55-64 years (McManus et al., 2016).
However, there are a few key differences between our study and the
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Fig. 4. Annual proportion of persons with SSRIs/SNRIs prescriptions in persons
with CMHDs.

psychiatric morbidity survey which is based on self-reported mental
health. Self-reported mental health, with a look-back period of several
days or weeks, gives a measure of prevalence, rather than incidence, and
this may explain why a cross-sectional analysis of the 2014 Adult Psy-
chiatric Morbidity Survey found that self-reported GAD in women did
not increase during or after the menopausal transition (Adji et al., 2023).
Severity of depression and anxiety is a relevant consideration, and
studies in which men and women with severe mental illness were
included found similar incidence rates of mental health disorders be-
tween sexes around and after mid-life (Faravelli et al., 2013; Plana-
Ripoll et al., 2022; Best et al., 2021).

Our results show a decline in the incidence rates of CMHD between
the ages of 54 years to 75 years for both sexes. For women, this is
consistent with studies showing that the rate of depressive symptoms
arising from menopausal transition decreases after the final menstrual
period (Adji et al., 2023; Freeman et al., 2014; Mishra and Kuh, 2012).
Our results are similar to the results of a cross-sectional Spanish survey
study showing higher rates of anxiety and depression in men and women
aged 45-64 years, compared to other age groups. However, contrary to
our results, their results showed greater rates of anxiety and depression
after the age of 65 (Bacigalupe and Martin, 2021).

We analysed which medications were first prescribed after diagnoses
of anxiety and depression and found that pharmacological therapy was
not given to 45.71 % of women and 46.03 % of men. This is in line with
NICE guidelines for treatment of mental disorders in which it is rec-
ommended to use non-pharmacological treatment options as first line

263

treatment for mild to moderate anxiety and depressive disorders
(National Institute for Health and Care Excellence, 2022). The most
prescribed group of medications were SSRIs/SNRIs medications. Only a
small percentage of women were prescribed MHT after a diagnosis of
depression or anxiety. We found that MHT was prescribed for 2.94 % of
women aged 45-54 years old who had a record of CMHD. Women in this
age group may experience mood symptoms arising from or coinciding
with the menopausal transition. NICE guidelines recommend the pre-
scribing of MHT for mood symptoms during menopausal transition and
do not recommend the prescribing of SSRIs/SNRIs medications unless
there is an underlying depressive disorder (National Institute for Health
and Care Excellence, 2019). Our findings suggest that health care
practitioners need to be aware of the optional use of MHT for CMHD
arising from menopause (Sarah and Louise, 2024). Primary care physi-
cians could consider SSRIs/SNRIs as second-line agents for women with
contraindications to MHT or those who do not wish to take MHT, or
combine MHT with SSRIs/SNRIs for severe cases of CMHD during the
menopausal transition (Leonhardt, 2019).

We described and compared the annual rates of SSRI/SNRI use in
men and women with CMHD. The overall proportion of SSRI/SNRI
medications received by men and women with CMHD increased annu-
ally. The increase could be a proxy for increased recognition of CMHD
and long-term use of these medicines. Antidepressants are the most
prescribed psychotropic medicines (Hafferty et al., 2019) with data
showing its prescribing has increased in high-income countries by
30-60 % between the years 2008 and 2019 (Brauer et al., 2021). In the
UK, a Scottish sample showed the prevalence of SSRI/SNRI prescribing
increased around the age of 45-54 years for both sexes (Hafferty et al.,
2019). Our data have no information on SSRI/SNRI prescribing in men
and women younger than 45 years. Therefore, a direct comparison with
the results of this Scottish study could not be made. The increase in the
prescribing of SSRIs/SNRIs may be driven by the increase in their pre-
scribing for anxiety disorders (Archer, 2022).

The difference in prescribing rates for SSRIs/SNRIs between sexes
decreased over the study period: For the latest year of data collection
(2021), there was no statistically significant difference. However, the
overall proportion of women in receipt of one or more SSRI/SNRI pre-
scriptions is higher in women compared to men. Similar to our results,
Hafferty et al. (2019) found differences in SSRI use between Scottish
men and women. Using a cohort study design, Hafferty et al. found that
11 % of adult men were prescribed SSRIs compared to 21.4 % of adult
women (Hafferty et al., 2019). A Swedish cross-sectional study by
Sundbom et al. (2017) found that women were prescribed antidepres-
sants, mainly SSRIs, at a higher rate compared to men, with 11.6 % of
women aged 45-64 prescribed antidepressants versus 6.4 % of men
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(Thunander Sundbom et al., 2017). The sex-based differences in SSRI
prescribing in mid-life could be explained by differences in CMHD:
Women have a higher risk of disease recurrence and experience longer
episodes of poor mental health than men, which warrants a longer
duration of use of SSRIs/SNRIs (Richards, 2011). Sex-based differences
in SSRI prescribing may be exacerbated by oestrogen’s effect on the
expression and binding of serotonin to its receptors, with women
potentially having a better therapeutic response to SSRIs/SNRIs, and
therefore longer duration of use, than men (Keers and Aitchison, 2010).

During the study period, the annual incidence rates of CMHD and
SSRI/SNRI prescribing declined in the last two years of data collection
(2020 and 2021). This could be a consequence of the COVID-19
pandemic. According to recent reports, primary care contacts for anxi-
ety and depression decreased during the years 2020 and 2021, especially
in persons aged 45-64 years (Mansfield et al., 2021; Carr et al., 2021).
Prescribing rates of SSRI/SNRIs increased again in 2021, our last year of
data collection and we speculate it will continue to increase based on the
published UK statistical reports (NHS Business Services Authority,
2022).

4.3. Limitations

Our study has several limitations. We could not analyse the rela-
tionship between menopausal transition and the increased incidence
rate of CMHD experienced by women aged 45-54 years because the
source database lacks complete recording of menopausal onset (Alsugeir
etal., 2022). CMHD experienced by women aged 45 to 54 years could be
related to menopausal transition, but other reasons for CMHDs cannot
be excluded. Several risk factors for CMHD, such as physical activity,
marital status, financial status, educational level, general health, and
severity of menopausal symptoms, were not measured in our data source
and, therefore, could not be controlled for in our results. In addition, we
assumed new prescriptions of hormonal therapy were for the treatment
of CMHD arising from menopausal transition, but hormonal therapies
could have been prescribed for other gynaecological indications or for
contraception (Voedisch and Ariel, 2020) and misclassified in our study
as prescribed as MHT. Measuring the prevalence of CMHD in electronic
health records databases is challenging because the end of a depressive
or anxiety episode is not typically recorded. Because we were unable to
estimate when an episode was resolved, we chose not to measure the
prevalence of CMHDs as part of this study.

4.4. Implications and recommendations

This study provides insight into common mental health diagnoses in
men and women during and after mid-life. Careful consideration is
warranted while supporting women with CMHD who are going through
menopausal transition with regards to the use of psychotherapy, non-
pharmacological treatment modalities, and prescribing of MHT or
SSRIs/SNRIs medications if needed.

We found that both men and women aged 45 years and older are
prescribed SSRI/SNRI medications frequently. SSRI/SNRI medications
are known to increase the risk of fractures and cardiovascular events
(Panay, 2012). Women during and after the menopausal transition are
vulnerable to the effects of declining oestrogen levels, such as bone loss,
cardiovascular disease and cognitive symptoms (Panay, 2012). There-
fore, the increased use of SSRIs/SNRIs medications in women older than
45 years of age could predispose women to potential health complica-
tions. Studies on the safety of SSRIs/SNRIs medications in this popula-
tion are needed.

Role of funding source

No specific funding was received.

264

Journal of Affective Disorders 364 (2024) 259-265
CRediT authorship contribution statement

Dana Alsugeir: Writing — original draft, Software, Methodology,
Formal analysis, Data curation, Conceptualization. Matthew Ade-
suyan: Writing — review & editing. Vikram Talaulikar: Writing — re-
view & editing. Li Wei: Writing — review & editing, Supervision. Cate
Whittlesea: Writing — review & editing. Ruth Brauer: Writing — review
& editing, Supervision, Methodology, Conceptualization.

Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
Dana Alsugeir reports financial support was provided by Saudi Arabian
Cultural Bureau. If there are other authors, they declare that they have
no known competing financial interests or personal relationships that
could have appeared to influence the work reported in this paper.

Acknowledgements
None.
Appendices. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jad.2024.08.036.

References

Adji, A., et al., 2023. Associations between common mental disorders and menopause:
cross-sectional analysis of the 2014 adult psychiatric morbidity survey. BJPsych
Open 9 (4), e103.

Alsugeir, D., et al., 2022. Hormone replacement therapy prescribing in menopausal
women in the UK: a descriptive study. BJGP Open 6 (4).

Archer, C., et al., 2022. The rise in prescribing for anxiety in UK primary care between
2003 and 2018: a population-based cohort study using CPRD. Br. J. Gen. Pract. 72,
e511-e518.

Bacigalupe, A., Martin, U., 2021. Gender inequalities in depression/anxiety and the
consumption of psychotropic drugs: are we medicalising women’s mental health?
Scand. J. Public Health 49 (3), 317-324.

Badawy, Y., et al., 2024. The risk of depression in the menopausal stages: a systematic
review and meta-analysis. J. Affect. 357, 126-133.

Best, J.R., et al., 2021. Age and sex trends in depressive symptoms across middle and
older adulthood: comparison of the Canadian longitudinal study on aging to
American and European cohorts. J. Affect. Disord. 295, 1169-1176.

Bhasin, S., Valderrabano, R.J., Gagliano-Juca, T., 2000. Age-related changes in the male
reproductive system. In: Feingold, K.R., et al. (Eds.), Endotext. MDText.com, Inc.
Copyright © 2000-2023, MDText.com, Inc, South Dartmouth (MA).

Blak, B.T., et al., 2011. Generalisability of the health improvement network (THIN)
database: demographics, chronic disease prevalence and mortality rates. Inform.
Prim. Care 19 (4), 251-255.

Bogren, M., et al., 2018. Gender differences in subtypes of depression by first incidence
and age of onset: a follow-up of the Lundby population. Eur. Arch. Psychiatry Clin.
Neurosci. 268 (2), 179-189.

Bougea, A., Despoti, A., Vasilopoulos, E., 2019. Empty-nest-related psychosocial stress:
conceptual issues, future directions in economic crisis. Psychiatriki 30 (4), 329-338.

Brauer, R., et al., 2021. Psychotropic medicine consumption in 65 countries and regions,
2008-19: a longitudinal study. Lancet Psychiatry 8 (12), 1071-1082.

Bromberger, J.T., et al., 2003. Persistent mood symptoms in a multiethnic community
cohort of pre- and perimenopausal women. Am. J. Epidemiol. 158 (4), 347-356.

Bromberger, J.T., et al., 2011. Major depression during and after the menopausal
transition: study of women’s health across the nation (SWAN). Psychol. Med. 41 (9),
1879-1888.

Butterworth, P., Rodgers, B., Windsor, T.D., 2009. Financial hardship, socio-economic
position and depression: results from the PATH through life survey. Soc. Sci. Med. 69
(2), 229-237.

Carl Baker, E.K.-W., 2024. Mental Health Statistics: Prevalence, Services and Funding in
England [cited 2024 27 June].

Carr, M.J., et al., 2021. Effects of the COVID-19 pandemic on primary care-recorded
mental illness and self-harm episodes in the UK: a population-based cohort study.
Lancet Public Health 6 (2), e124-€135.

Cohen, L.S., et al., 2006. Risk for new onset of depression during the menopausal
transition: the Harvard study of moods and cycles. Arch. Gen. Psychiatry 63 (4),
385-390.

Davis, S.R., et al., 2015. Menopause. Nat. Rev. Dis. Primers 1 (1), 15004.


https://doi.org/10.1016/j.jad.2024.08.036
https://doi.org/10.1016/j.jad.2024.08.036
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0005
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0005
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0005
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0010
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0010
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0015
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0015
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0015
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0020
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0020
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0020
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0025
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0025
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0030
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0030
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0030
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0035
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0035
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0035
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0040
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0040
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0040
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0045
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0045
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0045
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0050
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0050
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0055
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0055
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0060
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0060
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0065
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0065
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0065
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0070
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0070
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0070
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0075
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0075
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0080
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0080
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0080
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0085
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0085
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0085
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0090

D. Alsugeir et al.

Dibonaventura, M.D., et al., 2012. Depression, quality of life, work productivity, resource
use, and costs among women experiencing menopause and hot flashes: a cross-
sectional study. Prim. Care Companion CNS Disord. 14 (6).

Faravelli, C., et al., 2013. Gender differences in depression and anxiety: the role of age.
Psychiatry Res. 210 (3), 1301-1303.

Freeman, E.-W., et al., 2006. Associations of hormones and menopausal status with
depressed mood in women with no history of depression. Arch. Gen. Psychiatry 63
(4), 375-382.

Freeman, E.W., et al., 2014. Longitudinal pattern of depressive symptoms around natural
menopause. JAMA Psychiatry 71 (1), 36-43.

Gold, E.B., et al., 2001. Factors associated with age at natural menopause in a
multiethnic sample of midlife women. Am. J. Epidemiol. 153 (9), 865-874.

GraphPad Software, GraphPad Prism Version 9 Boston, Massachusetts USA.

Hafferty, J.D., et al., 2019. Pharmaco-epidemiology of antidepressant exposure in a UK
cohort record-linkage study. J. Psychopharmacol. 33 (4), 482-493.

Hauger, R.L., et al., 2022. The role of testosterone, the androgen receptor, and
hypothalamic-pituitary-gonadal axis in depression in ageing men. Rev. Endocr.
Metab. Disord. 23 (6), 1259-1273.

House of Commons Women and Equalities Committee, 2022. Menopause and the
Workplace.

IQVIA Medical Research Data (IMRD), 2022. Incorporates data from THIN, A Cegedim
Database. Reference made to THIN is intended to be descriptive of the data asset
licensed by IQVIA [cited July 27th]; Available from: https://www.iqvia.com/libra
ry/fact-sheets/uk-emr-iqvia-medical-research-data.

Keers, R., Aitchison, K.J., 2010. Gender differences in antidepressant drug response. Int.
Rev. Psychiatry 22 (5), 485-500.

Kim, G.E., Choi, H.Y., Kim, E.J., 2018. Impact of economic problems on depression in
single mothers: a comparative study with married women. PloS One 13 (8),
€0203004.

Leonhardt, M., 2019. Low mood and depressive symptoms during perimenopause -
should general practitioners prescribe hormone replacement therapy or
antidepressants as the first-line treatment? Post Reprod. Health 25 (3), 124-130.

Mansfield, K.E., et al., 2021. Indirect acute effects of the COVID-19 pandemic on physical
and mental health in the UK: a population-based study. Lancet Digit Health 3 (4),
e217-e230.

McManus, S.B.P., Jenkins, R., Brugha, T., 2016. In: Leeds (Ed.), Mental Health and
Wellbeing in England: Adult Psychiatric Morbidity Survey 2014. NHS digital.

McNeil, M.A., Merriam, S.B., 2021. Menopause. Ann. Intern. Med. 174 (7) (p. Itc97-
itc112).

Mishra, G.D., Kuh, D., 2012. Health symptoms during midlife in relation to menopausal
transition: British prospective cohort study. Bmj 344, e402.

265

Journal of Affective Disorders 364 (2024) 259-265

National Institute for Health and Care Excellence, 2019. Menopause: diagnosis and
management. Menopause [cited 2022 Aug 22nd]; Available from: https://www.nice.
org.uk/guidance/ng23/chapter/recommendations#managing-short-term-menopaus
al-symptoms.

National Institute for Health and Care Excellence, 2022. Depression in adults: treatment
and management. Available from: https://www.nice.org.uk/guidance/ng222/cha
pter/Recommendations#treatment-for-a-new-episode-of-less-severe-depression.

NHS Business Services Authority, 2022. Medicines Used in Mental Health — England —
2015/16 to 2022/23. NHS (2023).

NICE, 2011. Common mental health disorders: guidance and guidelines, 04/09/2021;
Available from: https://www.nice.org.uk/guidance/cg123.

Office for Health Improvement & Disparities, 2017. Public health data: common mental
disorders [cited 2024 27 June]; Available from: https://fingertips.phe.org.uk/pr
ofile/common-mental-disorders/data.

Office for National Statistics, 2022. Statistical bulletin, Suicides in England and Wales:
2021 registrations, 06 September, June 2023; Available from: https://www.ons.gov.
uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletin
s/suicidesintheunitedkingdom/2021registrations.

Oram, S., Khalifeh, H., Howard, L.M., 2017. Violence against women and mental health.
Lancet Psychiatry 4 (2), 159-170.

Panay, N., 2012. Menopause and the Postmenopausal Woman. Wiley-Blackwell: Oxford,
UK, Oxford, UK, pp. 553-564.

Plana-Ripoll, O., et al., 2022. Temporal changes in sex- and age-specific incidence
profiles of mental disorders—a nationwide study from 1970 to 2016. Acta Psychiatr.
Scand. 145, 604-614.

Richards, D., 2011. Prevalence and clinical course of depression: a review. Clin. Psychol.
Rev. 31 (7), 1117-1125.

Sarah, G., Louise, N., 2024. Curb antidepressant use: perimenopausal women may
benefit from HRT. BMJ 384, q220.

Stute, P., et al., 2020. Management of depressive symptoms in peri- and postmenopausal
women: EMAS position statement. Maturitas 131, 91-101.

Thunander Sundbom, L., et al., 2017. Are men under-treated and women over-treated
with antidepressants? Findings from a cross-sectional survey in Sweden. BJPsych
Bull. 41 (3), 145-150.

Tseng, P.-T., et al., 2023. Pharmacological interventions and hormonal therapies for
depressive symptoms in peri- and post-menopausal women: a network meta-analysis
of randomized controlled trials. Psychiatry Res. 326, 115316.

Voedisch, A.J., Ariel, D., 2020. Perimenopausal contraception. Curr. Opin. Obstet.
Gynecol. 32 (6), 399-407.


http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0095
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0095
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0095
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0100
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0100
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0105
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0105
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0105
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0110
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0110
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0115
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0115
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0120
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0120
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0125
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0125
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0125
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0130
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0130
https://www.iqvia.com/library/fact-sheets/uk-emr-iqvia-medical-research-data
https://www.iqvia.com/library/fact-sheets/uk-emr-iqvia-medical-research-data
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0140
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0140
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0145
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0145
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0145
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0150
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0150
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0150
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0155
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0155
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0155
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0160
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0160
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0165
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0165
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0170
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0170
https://www.nice.org.uk/guidance/ng23/chapter/recommendations#managing-short-term-menopausal-symptoms
https://www.nice.org.uk/guidance/ng23/chapter/recommendations#managing-short-term-menopausal-symptoms
https://www.nice.org.uk/guidance/ng23/chapter/recommendations#managing-short-term-menopausal-symptoms
https://www.nice.org.uk/guidance/ng222/chapter/Recommendations#treatment-for-a-new-episode-of-less-severe-depression
https://www.nice.org.uk/guidance/ng222/chapter/Recommendations#treatment-for-a-new-episode-of-less-severe-depression
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0185
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0185
https://www.nice.org.uk/guidance/cg123
https://fingertips.phe.org.uk/profile/common-mental-disorders/data
https://fingertips.phe.org.uk/profile/common-mental-disorders/data
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/suicidesintheunitedkingdom/2021registrations
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/suicidesintheunitedkingdom/2021registrations
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/suicidesintheunitedkingdom/2021registrations
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0205
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0205
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0210
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0210
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0215
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0215
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0215
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0220
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0220
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0225
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0225
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0230
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0230
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0235
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0235
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0235
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0240
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0240
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0240
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0245
http://refhub.elsevier.com/S0165-0327(24)01250-3/rf0245

	Common mental health diagnoses arising from or coinciding with menopausal transition and prescribing of SSRIs/SNRIs medicat ...
	1 Introduction
	2 Methods
	2.1 Data source
	2.2 Study population
	2.3 Study variables
	2.4 Statistical analysis
	2.4.1 Incidence of CMHD
	2.4.2 Proportion prescribed MHT and psychotropic medications
	2.4.3 Incidence and proportion of prescribing of SSRIs/SNRIs in persons with CMHD


	3 Results
	3.1 Incidence rate of common mental health diagnoses and incidence rate ratios
	3.2 Proportion of psychotropic medications prescribed after the recording of CMHD
	3.3 Annual incidence of prescribing of SSRI/SNRI medications in persons with CMHD
	3.4 Annual proportion of prescribing of SSRI/SNRI medications in persons with CMHD

	4 Discussion
	4.1 Summary
	4.2 Interpretation and comparison with literature
	4.3 Limitations
	4.4 Implications and recommendations

	Role of funding source
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Appendices Supplementary data
	References


