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ORIGINAL STUDY

The role of physical activity in the link between menopausal status and
mental well-being

Dmitriy Bondarev, MSc,1 Sarianna Sipilä, PhD,1 Taija Finni, PhD,2 Urho M. Kujala, PhD,3

Pauliina Aukee, PhD,4 Eija K. Laakkonen, PhD,1 Vuokko Kovanen, PhD,1 and Katja Kokko, PhD1

Abstract
Objective: To examine the relationship between menopausal status and mental well-being, and whether this

relationship varies as a function of physical activity (PA).
Methods: Based on a hormonal analysis and bleeding diary, women aged 47 to 55 were categorized as pre (n¼ 304),

early peri (n¼ 198), late peri (n¼ 209), or postmenopausal (n¼ 387). Mental well-being was assessed using the Centre
for Epidemiologic Studies Depression Scale, the International Positive and Negative Affect Schedule Short Form, and the
Satisfaction with Life Scale. PA was self-reported and categorized as low, medium, and high. Associations between
variables were analyzed using multivariate linear regression adjusted for age, marital and employment status, parity, self-
reported mental disorder, use of psycholeptics and psychoanaleptics, and menopausal symptoms.

Results: Depressive symptoms were lower amongst the pre than postmenopausal women (B¼ 0.07, confidence
interval 0.01-0.13). Menopausal symptoms attenuated these associations. Menopausal status showed no associations
with life satisfaction, or with positive or negative affectivity.

Women with high PA scored higher on positive affectivity, and the pre, early peri, and postmenopausal women
scored higher on life satisfaction (B¼ 0.79, P< 0.001; B¼ 0.63, P¼ 0.009; B¼ 0.42, P¼ 0.009, respectively) and
scored lower on depressive symptoms (B¼�0.13, P¼ 0.039; B¼�0.18, P¼ 0.034; and B¼�0.20, P< 0.001,
respectively) than their low PA counterparts. The pre and postmenopausal women with medium PA scored higher on
life satisfaction (B¼ 0.54, P¼ 0.001; B¼ 0.038, P¼ 0.004, respectively) than those with low PA.

Conclusions: Postmenopausal women reported marginally higher depressive symptoms scores compared with
premenopausal women, but menopause was not associated with positive mental well-being. However, this
association varies with the level of PA.

Key Words: Depressive symptoms – Life satisfaction – Menopausal status – Negative affectivity – Physical
activity – Positive affectivity.

Video Summary: http://links.lww.com/MENO/A520.

T
he menopause, defined as the final menstruation,
occurs between the ages of 46 and 52, and signifies
aging of a woman’s reproductive system.1 Meno-

pause-related hormonal changes begin several years before
the menopause and are characterized by a gradual increase in
follicle-stimulating hormone (FSH) and more rapid decline in

systemic female sex steroids (estradiol and estrone) within
6 months around the menopause.2 Reproductive aging among
women has a far-reaching effect on the function of different
body systems, and also on the psychological functioning and
well-being among middle-aged and older women. Maintain-
ing sufficient mental well-being is important for functioning
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in later life, as it is associated with, for example, better health
outcomes and survival.3,4

Menopause is an important life transition phase and has
been suggested to be a time of increased vulnerability in well-
being.5 Although some cross-sectional studies have found no
relationship between menopausal status and mental well-
being,6,7 other longitudinal studies have identified an
increased risk for elevated depressive symptoms and negative
mood in the transition phase of menopause.8-10

As midlife has traditionally been considered to induce
psychological stress due to several competing social roles,
such as care giving and work roles, and a cumulative number
of losses,11 the menopause literature has operationalized the
measurement of mental well-being by focusing on its negative
aspects. However, more recent studies indicate that, psycho-
logically, midlife may be a rather satisfying stage of life,12

characterized by a high level of mental well-being.13 Thus, as
a specific age-related transition in mid-adulthood, menopause
may differentially influence both negative, and also positive
dimensions of mental well-being.14 Study of the relationship
between menopausal status and mental well-being has been
challenged by numerous methodological issues. These
include a precise definition of menopausal status, the mea-
surement of well-being, and the confounding influence of a
prior level of mental distress and social circumstances.15,16

Despite the seeming changes in mental well-being associ-
ated with menopause and social circumstances, physical
activity may attenuate the negative influence of both these
factors. A longitudinal study in which middle-aged women
participated in a 4-month exercise program showed, at 2-year
follow-up, that physical activity positively influenced satis-
faction with life through improvement in affect and self-
worth.17 Another cross-sectional study found that physically
active middle-aged women reported better menopausal and
global quality of life.18 Moreover, physical activity alleviates
some menopausal symptoms19 and subsequently may weaken
the negative impact of menopause on mental well-being.
However, a decline in physical activity and a shift towards
increased sedentary behavior, both of which have been
observed during the menopause transition,20,21 may be among
the reasons for the adverse influence of menopause on mental
well-being among low physically active women.

Although earlier studies consistently support a positive
influence of physical activity on well-being and its dimensions
in a variety of populations,22-24 few of them have examined the
simultaneous contribution to mental well-being of menopausal
status and physical activity.

The aim of this study was to examine the relationship
between menopausal status, and positive and negative dimen-
sions of mental well-being, and whether these relationships
vary as a function of physical activity.

METHODS

Study design and participants
This study utilized data from the ongoing Estrogenic

Regulation of Muscle Apoptosis (ERMA) study.25 In this

study, women aged 47 to 55 years, living in the city of
Jyväskylä and its neighboring municipalities, were ran-
domly selected from the Finnish National Registry admin-
istered by the Population Register Centre (Fig. 1). A postal
invitation was sent to 6,878 potential participants. Exclusion
criteria were conditions or use of medications affecting
ovarian function, including bilateral ovariectomy, estro-
gen-containing hormonal preparations or other medications
affecting ovarian function, a self-reported body mass index
(BMI)>35 kg/m2, being pregnant or lactating, diagnosis of a
mental illness, and conditions or use of continuous medi-
cations affecting daily mental or physical function. Eligible
participants (n¼ 1,627) were invited to the laboratory,
where 1,393 women filled in the health screen questionnaire
and gave fasting blood samples. After dropout of 36 partic-
ipants and exclusion of 443 participants for health-related
reasons preventing them from participating in the further
physiological measurements, 1,098 eligible participants
remained in the study and completed the well-being meas-
urements.

All participants provided a written informed consent. The
study protocol followed good clinical and scientific practice,
and the Declaration of Helsinki, and was approved by the
Ethics Committee of the Central Finland Health Care District
(K-SSHP Dnro 8U/2014).

Measurements
Menopausal status

Menopausal status was determined based on bleeding
diaries and serum concentrations of follicle-stimulating
hormone (FSH) following the Stages of Reproductive
Aging Workshop (STRAW) criteria.26 FSH assessments
were performed from fasting serum samples which were
collected between 8:00 and 10:00 AM. If the women had a
menstrual cycle, then collection was performed during
cycle days 1 to 5. Serum was separated by centrifugation
for 10 minutes at 2.200�g. Systemic FSH was immunoas-
sayed using IMMULITE 2000 XPi (Siemens Healthcare
Diagnostics, UK).

A complete description of the grouping by menopausal status
has been reported earlier.25 In short, participants were assigned
to the premenopausal group if they reported a regular menstrual
cycle and had FSH <17 IU/L (M¼ 7.72, SD¼ 3.50), to the
early perimenopausal group if they had FSH 17 to 25 IU/L, or, if
they reported an irregular menstrual cycle, FSH >9.5 IU/L
(M¼ 16.76, SD¼ 4.77), to the late perimenopausal group if
they had FSH 25 to 30 IU/L, or, if they reported occasional
menstrual bleeding during the past 3 months, FSH >30 IU/L
(M¼ 44.90, SD¼ 19.96), and to the postmenopausal group if
they reported no menstrual bleeding during the past 6 months
and had FSH >30 IU/L, or reported no menstrual bleeding
during the past 3 months and had FSH >39 IU/L (M¼ 82.48,
SD¼ 28.82). For women with nonreported menstrual cycle
information (eg, users of progesterone-containing medica-
tions), the categorization was based solely on FSH level, and
stricter cut-off values were applied (premenopausal: FSH
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<15 IU/L, perimenopausal: FSH 15-39 IU/L, and postmeno-
pausal: FSH >39 IU/L).

Menopausal symptoms
Menopausal symptoms were collected using a structured

questionnaire which asked participants to indicate whether
they had any of the following symptoms: sweating, hot
flashes, sleeping problems, headache, joint pain, tiredness,
mood swings, vaginal symptoms, urinary track problems, or
sexual problems, or if they had some other symptoms. Based
on the responses, four categories were formed: vasomotor
symptoms; somatic or pain symptoms; psychological symp-
toms; and urogenital symptoms.27 For the main analysis,
we aggregated these responses into a dichotomous variable

(has symptoms/no symptoms) to indicate if a woman was
experiencing any of the menopausal symptoms.

Mental well-being
Depressive symptoms were assessed with the 20-item

Center for Epidemiological Studies Depression Scale
(CES-D28). The participant rated the frequency of each
symptom during the previous week. Each item was scored
from 0 to 3, and a mean score for the 20 items was calculated.
Higher scores indicate more depressive symptoms. This mean
score was used in the main analyses. In addition, for descrip-
tive purposes, a sum score ranging from 0 to 60 was calcu-
lated, and a score of 16 or above was used to indicate a sign of
potential clinical depression.29

Returned questionnaire, n=3064, response rate is 
46.9%  

No response (n=3649) or 
unwilling (n=165) to 

participate, total n=3814 

• Not meeting the inclusion 
criteria,  n=992 

• Unwilling to participate or 
discontinued, n=445 

Group assignments based on hormonal status and menstrual diary, n=1393 

Premenopausal, n=389 Postmenopausal, n=530 

• Excluded from physiological 
measurements, n=443  based 
on health conditions (for n=184 
well-being measurements were 
collected) 

• Discontinued, n=36 

Invited to the laboratory measurements, health screening and 
blood sampling, n=1627 

• Excluded,  n=5 
• Discontinued, n=229 

Completed measurement of well-being, n=1098 

Premenopausal, n=304 Postmenopausal, n=387 

Late 
perimenopausal, 

n=242 

Early 
perimenopausal, 

n=232 

Late 
perimenopausal, 

n=209 

Early 
perimenopausal, 

n=198 

Finnish population register: 
82% of 47-55 yr. old women living in the Jyväskylä area (n=6878) were 

sent a postal invitation to participate 

FIG. 1. Enrollment of study participants.
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Positive and negative affectivity was assessed with the
International Positive and Negative Affect Schedule Short
Form (I-PANAS-SF30) with five positive affect adjectives and
five negative affect adjectives. Participants were asked to rate
each of these adjectives on a 5-point scale (from ‘‘does not
describe me’’ to ‘‘describes me very well’’) according to the
extent to which each describes the way they usually feel.
Mean scores ranging from 1 to 5 were calculated for positive
and negative affectivity. For both positive and negative
effects, a higher mean score indicates a higher tendency to
experience a positive and negative affectivity.

Global cognitive judgments of one’s life satisfaction was
measured using the 5-item Satisfaction with Life Scale.31

Participants indicate the extent to which they agree or dis-
agree with each of the five items on a 7-point scale ranging
from 1 (strongly disagree) to 7 (strongly agree). The mean
score for the five items, ranging from 1 to 7, was calculated,
with higher scores indicating more satisfaction with life.

Physical activity
Current level of leisure physical activity was assessed on a

7-point scale32 ranging from household chores to competitive
sports, and with questions assessing leisure-time and physical
activity patterns. The response options were: I do not move
more than is necessary in my daily routines; I go for casual
walks and engage in light outdoor recreation 1 to 2 times a
week; I go for casual walks and engage in light outdoor
recreation several times a week; Once or twice a week, I
engage in brisk physical activity (eg, yard work, walking,
cycling) that causes some shortness of breath and sweating;
Several times a week (3-5), I engage in brisk physical activity
(eg, yard work, walking, cycling) that causes some shortness
of breath and sweating; I exercise several times a week in a
way that causes rather strong shortness of breath and sweating
during the activity; I do competitive sports and maintain my
fitness through regular training. For the analysis, the response
categories were combined to low level of physical activity
(categories 1 to 3), medium level of physical activity (4 and
5), and a high level of physical activity (6 to 7).

Socioeconomic, lifestyle variables, and use of prescribed
medications

Level of education was assessed by a question, and cate-
gorized as primary, secondary, and tertiary (applied science
degree, bachelor’s degree, nurse training, master’s degree,
and PhD). Marital status was categorized as single, married, or
living with a partner, and divorced, separated, or widowed.
Parity was categorized as nulliparous, one or two children,
and three or more children. Smoking status defined partic-
ipants as never, former, or current smoker. Participants’
alcohol consumption was categorized as never or rarely (less
than 1 unit/wk), weekly (1-5 units/wk), and often (more than
5 units/wk). Employment status was classified as either
employed (paid or self-employed) or not regularly employed
(studying, unemployed, working occasionally, retired, taking
care of the home). Response options for self-rated health were

poor, average, good, and very good. The latter two responses
were merged into one category, labeled ‘‘good and very
good.’’ For self-reported mental disorder, women were asked
to indicate if they have (or have had) a mental disorder
diagnosed by a physician as yes/no. Information on use of
medications was collected and coded according to the Ana-
tomical Therapeutic Chemical Classification System.33 For
this article, we report on use of N05 (psycholeptics) and N06
(psychoanaleptics) as medications that may influence mental
well-being.

Data analysis
Participant characteristics are shown as means and stan-

dard deviations (SDs), or as percentages. To test differences
in the studied variables between the groups, analysis of
variance (ANOVA) was used with the post hoc Tukey test.
For categorical variables, differences were tested with a chi-
square test.

Multiple regression analyses were conducted to examine
the association of menopausal status and different dimen-
sions of mental well-being. To test if any of the socioeco-
nomic and lifestyle variables were potential confounders in
the relationship between menopausal status and mental well-
being, we first ran a correlation analysis (Spearman’s rho, rs).
We observed that marital status, parity, and employment
status showed a significant association with the dimensions
of mental well-being (rs ranges from 0.070 to 0.185; P ranges
from <0.001 to 0.003). Use of psycholeptics (N05), use of
psychoanaleptics (N06), self-reported mental disorders,
and menopausal symptoms showed a positive association
with depressive symptoms (rs¼ 0.109, P< 0.001; rs¼ 0.159,
P< 0.001; rs¼ 0.212, P< 0.001; rs¼ 0.164, P< 0.001,
respectively) and a negative association with life satisfaction
(rs¼�0.094, P¼ 0.002; rs¼�0.067, P¼ 0.027; rs¼
�0.148, P< 0.001; rs¼�0.006, P< 0.05). Positive affectiv-
ity showed a negative association with the use of psycho-
analeptics (rs¼�0.108, P< 0.001), self-reported mental
disorder (rs¼�0.172, P< 0.001), and menopausal symp-
toms (rs¼�0.122, P< 0.001), whereas negative affectivity
showed a positive association with these variables (rs¼
0.115, P< 0.001; rs¼ 0.172, P< 0.001; rs¼ 0.110,
P< 0.001, respectively). Age, education, smoking, and alco-
hol consumption showed no significant associations with any
of the mental well-being components. However, as the
compared groups differed by age, we also included age as
a confounder. The final model was thus adjusted for age,
marital status, parity, employment status, self-reported men-
tal disorder, use of psycholeptics (N05), use of psychoana-
leptics (N06), and menopausal symptoms.

To investigate the role of physical activity in the relation-
ship between menopausal status and mental well-being, we
analyzed marginal means differences, that is, the means of
categories across menopausal status and physical activity
level adjusted for all the previously mentioned confounders.
Analysis of marginal means differences gives additional
information beyond the full model with inclusion of
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interaction terms, especially in the case of categorical variables
with more than two categories.34 In these analyses, in each
menopausal status group, the women with medium and high
physical activity were compared with those with low physical
activity. All analyses were performed with R, version 3.3.3.35,36

RESULTS
The socioeconomic and lifestyle characteristics of the

participants and their level of physical activity across the
four menopausal stages are presented in Table 1. As expected,
the postmenopausal women were significantly older than the

TABLE 1. Participants’ socioeconomic and lifestyle characteristics and information relevant to mental health by menopausal stages

Variables
Premenopausal

(n¼ 304)
Early perimenopausal

(n¼ 198)
Late perimenopausal

(n¼ 209)
Postmenopausal

(n¼ 387) P

Age, y 50.3 (1.67) 50.7 (1.81) 51.6 (1.90) 52.3 (1.98) <0.001
Pre-E.Peri 0.018
Pre-L.Peri < 0.001
Pre-Post < 0.001
E.Peri-L.Peri <0.001
E.Peri-Post <0.001
L.Peri-Post <0.001

Education (n¼ 304) (n¼ 198) (n¼ 209) (n¼ 387) 0.117
Primary 5 (1) 3 (1) 7 (3) 9 (2)
Secondary 165 (55) 109 (55) 106 (51) 239 (62)
Tertiary 134 (44) 86 (44) 96 (46) 139 (36)

Marital status (n¼ 303) (n¼ 198) (n¼ 209) (n¼ 385) 0.560
Single 21 (7) 19 (10) 16 (7) 37 (10)
Married or registered partnership 242 (80) 148 (75) 164 (79) 278 (72)
Divorced, separated or widowed 40 (13) 30 (15) 29 (14) 70 (18)

Parity: number of children born (n¼ 302) (n¼ 196) (n¼ 208) (n¼ 386) 0.926
Nulliparous 35 (12) 25 (13) 26 (12) 53 (13) 0.894
One or two 178 (59) 114 (58) 113 (55) 219 (58)
Three or more 89 (29) 57 (29) 69 (33) 114 (29)

Smoking (n¼ 300) (n¼ 196) (n¼ 207) (n¼ 385) 0.333
Never 194 (65) 136 (70) 131 (63) 260 (68)
Former 90 (30) 47 (24) 55 (27) 98 (25)
Current 16 (5) 13 (6) 21 (10) 27 (7)

Menopausal symptom (yes) 168 (55) 148 (74) 172 (82) 353 (91) <0.001
Pre-E.Peri < 0.001
Pre-L.Peri < 0.001
Pre-Post < 0.001
E.Peri-L.Peri 0.070
E.Peri-Post <0.001
L.Peri-Post 0.025

Alcohol consumption (n¼ 304) (n¼ 198) (n¼ 209) (n¼ 387) 0.7447
Never or rarely (<1 units/wk) 100 (34) 90 (45) 88 (42) 129 (34)
Weekly (1 to 5 units/wk) 145 (48) 94 (46) 104 (50) 193 (50)
Often (>5 units/wk) 55 (18) 14 (9) 16 (8) 65 (16)

Employment status (n¼ 304) (n¼ 198) (n¼ 209) (n¼ 387) 0.258
Employed 275 (90) 168 (85) 182 (87) 335 (87)
Not regularly employed 29 (10) 30 (15) 27 (13) 52 (13)

Self-rated health (n¼ 304) (n¼ 198) (n¼ 209) (n¼ 387)
Good or very good 244 (80) 145 (73) 163 (78) 294 (76) 0.252
Average 57 (19) 52 (26) 43 (21) 85 (22)
Poor 3 (1) 1 (1) 3 (1) 9 (1)

Physical Activity level: (n¼ 304) (n¼ 198) (n¼ 209) (n¼ 387) 0.019
Pre-E.Peri 0.279
Pre-L.Peri 0.032
Pre-Post 0.338
E.Peri-L.Peri 0.338
E.Peri-Post 0.338
L.Peri-Post 0.032

Low 50 (17) 37 (19) 30 (16) 81 (21)
Medium 174 (57) 124 (62) 145 (66) 218 (56)
High 80 (26) 37 (19) 34 (22) 88 (23)

CES-D �16 (n¼ 304) (n¼ 198) (n¼ 209) (n¼ 387) 0.207
30 (10) 22 (11) 18 (10) 52 (13)

Self-reported mental disorders (n¼ 303) (n¼ 194) (n¼ 209) (n¼ 385) 0.260
29 (9) 21 (11) 16 (8) 25 (6)

Users of psycholeptics (N05) (n¼ 304) (n¼ 197) (n¼ 209) (n¼ 387) 0.397
9 (3) 7 (3) 3 (1) 7 (2)

Users of psychoanaleptics (N06) (n¼ 304) (n¼ 197) (n¼ 209) (n¼ 387) 0.620
26 (8) 19 (10) 13 (6) 30 (8)

Values in bold indicate statistically significant results.
Values given are n (%) for variables without units of measurement and mean (SD) for variables with units of measurement.
CES-D, Center for Epidemiologic Studies Depression Scale.
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late perimenopausal women followed by early perimen-
opausal women. The premenopausal women were the youn-
gest.

No significant group differences were observed in the
proportions of education, marital status, parity, alcohol con-
sumption, smoking, employment status, and self-rated health.
The postmenopausal women reported having menopausal
symptoms significantly more often than the late, followed
by the early peri and premenopausal women. The PA distri-
bution differed significantly between groups, indicating that
the late perimenopausal group included proportionally more
medium physically active women. The distribution of signs of
clinically relevant depressive symptoms, self-reported mental
disorder, and the use of psycholeptics and psychoanaleptics
was similar across the menopausal status groups.

The depressive symptoms score was significantly lower
among the premenopausal than among early peri and post-
menopausal women (Table 2). No statistically significant

differences in life satisfaction or positive or negative affec-
tivity were observed between the study groups.

A significant association between menopausal status and
depressive symptoms was observed after controlling for age,
marital status, parity, employment status, self-reported mental
disorders, and use of psycholeptics and psychoanaleptics
(Table 3). In the adjusted model for depressive symptoms,
the early peri and postmenopausal women showed higher
values than the premenopausal women. When menopausal
symptoms were included in this regression analysis, the
association between menopausal status and depressive symp-
toms remained, but was of a lower magnitude. No significant
association of menopausal status with negative affectivity
(Table 4), life satisfaction (Table 5), or positive affectivity
(Table 6) was observed.

With respect to menopausal symptoms, we also performed
sensitivity analyses in which we separately studied if different
menopausal symptom classes would yield similar results to a

TABLE 2. Mental well-being dimensions by menopausal stages

Variables
Premenopausal

(n¼ 302)
Early perimenopausal

(n¼ 196)
Late perimenopausal

(n¼ 208)
Postmenopausal

(n¼ 387) P for trend

Depressive symptoms, mean 0.42 (0.33) 0.51 (0.39) 0.46 (0.35) 0.49 (0.40) 0.019
Pre-E.Peri 0.038
Pre-L.Peri 0.534
Pre-Post 0.035

E.Peri-L.Peri 0.597
E.Peri-Post 0.974
L.Peri-Post 0.745

Life satisfaction, mean 5.20 (1.12) 5.15 (1.05) 5.34 (0.98) 5.16 (1.17) 0.264
Positive effect, mean 3.80 (0.61) 3.82 (0.64) 3.83 (0.63) 3.73 (0.63) 0.156
Negative effect, mean 1.51 (0.46) 1.56 (0.50) 1.55 (0.51) 1.56 (0.54) 0.499

Values in bold indicate statistically significant results.
Values given are mean (SD).

TABLE 3. Multiple linear regression analysis for depressive symptoms as dependent variable

Depressive symptoms

Predictors Estimates CI P Estimates CI P Estimates CI P

(Intercept) 1.10 0.50 to 1.71 <0.001 1.03 0.44 to 1.62 0.001 1.04 0.46 to 1.63 <0.001
Early perimenopausala 0.09 0.02 to 0.16 0.009 0.08 0.02 to 0.15 0.016 0.06 �0.01 to 0.12 0.084
Late perimenopausala 0.06 �0.01 to 0.13 0.082 0.07 0.01 to 0.14 0.032 0.04 �0.02 to 0.11 0.222
Postmenopausala 0.09 0.03 to 0.15 0.003 0.11 0.05 to 0.17 <0.001 0.07 0.01 to 0.13 0.034
Age �0.01 �0.02 to �0.00 0.045 �0.01 �0.02 to 0.00 0.042 �0.01 �0.02 to �0.00 0.022
Married/partnershipb �0.04 �0.13 to 0.04 0.321 �0.02 �0.11 to 0.06 0.597 �0.03 �0.12 to 0.05 0.480
Divorcedb 0.04 �0.06 to 0.14 0.459 0.05 �0.05 to 0.15 0.349 0.04 �0.05 to 0.14 0.379
Parity (1 or 2)c �0.04 �0.11 to 0.04 0.307 �0.04 �0.11 to 0.04 0.340 �0.04 �0.11 to 0.04 0.338
Parity (3 or >)c �0.10 �0.18 to �0.02 0.020 �0.08 �0.16 to 0.00 0.055 �0.07 �0.15 to 0.01 0.077
Not employedd 0.15 0.08 to 0.21 <0.001 0.12 0.05 to 0.18 0.001 0.12 0.05 to 0.18 <0.001
Self-reported mental disorders (yes)e 0.22 0.13 to 0.31 <0.001 0.22 0.13 to 0.30 <0.001
User of psycholeptics (N05)f 0.14 �0.01 to 0.28 0.064 0.13 �0.01 to 0.28 0.068
User of psychoanaleptics (N06)f 0.15 0.06 to 0.23 0.001 0.14 0.05 to 0.23 0.002
Menopausal symptoms (yes)g 0.12 0.06 to 0.17 <0.001
Observations 1,087 1,079 1,077

Values in bold indicate statistically significant results.
aReference category is premenopausal.
bReference category is single.
cReference category is nulliparious.
dReference category is employed.
eReference category is no mental disorder.
fReference category is no user.
gReference category is no symptoms.
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model which included an aggregated menopausal symptoms
variable. We observed that the results were very similar to
those we obtained when using an aggregated variable for
menopausal symptoms, although the strength of the associa-
tion varied between different symptom classes. Therefore, we
assume that the aggregated variable for menopausal symp-
toms was sufficient to consider in our analysis.

As shown in Table 7, in the pre and early perimenopausal
women, the mean score for depressive symptoms was lower
among those with high than those with medium or low

physical activity, after adjusting for age, marital status, parity,
employment status, self-reported mental disorder, use of
psycholeptics and psychoanaleptics, and menopausal symp-
toms. Among the postmenopausal women, a medium or high
physical activity level associated with lower scores on depres-
sive symptoms scores than a low physical activity level. The
differences in negative affectivity by menopausal status and
level of physical activity were not statistically significant.

For positive mental well-being, particularly positive affec-
tivity, women with high physical activity scored significantly

TABLE 5. Multiple linear regression analysis for life satisfaction as dependent variable

Life satisfaction

Predictors Estimates CI P Estimates CI P Estimates CI P

(Intercept) 3.96 2.24 to 5.67 <0.001 4.04 2.33 to 5.75 <0.001 4.06 2.36 to 5.77 <0.001
Early perimenopausala 0.02 �0.17 to 0.21 0.805 0.04 �0.14 to 0.23 0.644 0.08 �0.11 to 0.27 0.412
Late perimenopausala 0.14 �0.05 to 0.33 0.155 0.12 �0.07 to 0.31 0.209 0.17 �0.02 to 0.36 0.088
Postmenopausala �0.00 �0.18 to 0.17 0.973 �0.03 �0.20 to 0.14 0.717 0.03 �0.15 to 0.21 0.749
Age 0.02 �0.02 to 0.05 0.375 0.02 �0.02 to 0.05 0.364 0.02 �0.02 to 0.05 0.333
Married/partnershipb 0.48 0.23 to 0.73 <0.001 0.44 0.19 to 0.69 0.001 0.45 0.20 to 0.70 <0.001
Divorcedb �0.17 �0.46 to 0.12 0.250 �0.20 �0.48 to 0.09 0.185 �0.19 �0.48 to 0.10 0.196
Parity (1 or 2)c 0.16 �0.06 to 0.37 0.149 0.16 �0.05 to 0.37 0.143 0.16 �0.06 to 0.37 0.149
Parity (3 or >)c 0.29 0.06 to 0.52 0.015 0.25 0.03 to 0.48 0.030 0.25 0.02 to 0.48 0.035
Not employedd �0.60 �0.79 to �0.41 <0.001 �0.54 �0.73 to �0.35 <0.001 �0.54 �0.73 to �0.35 <0.001
Self-reported mental disorders (yes)e �0.50 �0.76 to �0.24 <0.001 �0.49 �0.75 to �0.23 <0.001
User of psycholeptics (N05)f �0.51 �0.93 to �0.09 0.018 �0.50 �0.93 to �0.08 0.019
User of psychoanaleptics (N06)f 0.00 �0.25 to 0.26 0.970 0.02 �0.24 to 0.27 0.903
Menopausal symptoms (yes)g �0.16 �0.31 to 0.00 0.052
Observations 1,087 1,079 1,077

Values in bold indicate statistically significant results.
aReference category is premenopausal.
bReference category is single.
cReference category is nulliparious.
dReference category is employed.
eReference category is no mental disorder.
fReference category is no user.
gReference category is no symptoms.

TABLE 4. Multiple linear regression analysis for negative affectivity as dependent variable

Negative affectivity

Predictors Estimates CI P Estimates CI P Estimates CI P

(Intercept) 1.45 0.62 to 2.28 0.001 1.37 0.55 to 2.19 0.001 1.39 0.57 to 2.20 0.001
Early perimenopausala 0.05 �0.04 to 0.14 0.316 0.04 �0.05 to 0.13 0.414 0.02 �0.07 to 0.11 0.681
Late perimenopausala 0.04 �0.05 to 0.13 0.367 0.05 �0.04 to 0.14 0.295 0.02 �0.07 to 0.12 0.624
Postmenopausala 0.05 �0.03 to 0.14 0.217 0.06 �0.02 to 0.14 0.145 0.03 �0.06 to 0.11 0.536
Age �0.00 �0.02 to 0.02 0.981 0.00 �0.02 to 0.02 0.953 �0.00 �0.02 to 0.02 0.921
Married/Partnershipb 0.11 �0.02 to 0.23 0.086 0.12 �0.00 to 0.24 0.051 0.11 �0.01 to 0.23 0.066
Divorcedb 0.10 �0.04 to 0.24 0.171 0.10 �0.04 to 0.24 0.147 0.10 �0.04 to 0.24 0.164
Parity (1 or 2)c �0.01 �0.11 to 0.09 0.834 �0.02 �0.12 to 0.08 0.718 �0.02 �0.12 to 0.08 0.714
Parity (3 or >)c �0.09 �0.20 to 0.02 0.125 �0.08 �0.19 to 0.03 0.147 �0.08 �0.19 to 0.03 0.178
Not employedd 0.14 0.05 to 0.23 0.003 0.11 0.02 to 0.20 0.021 0.11 0.02 to 0.20 0.017
Self-reported mental disorders (yes)e 0.30 0.17 to 0.42 <0.001 0.29 0.16 to 0.41 <0.001
User of psycholeptics (N05)f �0.14 �0.35 to 0.06 0.166 �0.14 �0.35 to 0.06 0.162
User of psychoanaleptics (N06)f 0.11 �0.01 to 0.23 0.080 0.11 �0.02 to 0.23 0.092
Menopausal symptoms (yes)g 0.10 0.03 to 0.18 0.008
Observations 1,086 1,078 1,076

Values in bold indicate statistically significant results.
aReference category is premenopausal.
bReference category is single.
cReference category is nulliparious.
dReference category is employed.
eReference category is no mental disorder.
fReference category is no user.
gReference category is no symptoms.
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higher than women with low physical activity in all four
menopausal status groups (Table 8). The same was observed
for life satisfaction, where women with low physical activity
scored significantly lower than women with medium or high
physical activity in the pre, early peri, and postmenopausal
groups.

DISCUSSION
This study examined the association between menopausal

status and mental well-being, and the role of physical activity
in this association, among 47 to 55-year-old women. Our data
suggest that menopausal status is associated with negative

mental well-being (ie, depressive symptoms), but not with
negative affectivity or positive mental well-being (ie, life
satisfaction and positive affectivity). The postmenopausal
women reported more depressive symptoms than the premen-
opausal women. Furthermore, the pre, early peri, and post-
menopausal women with high physical activity experienced
depressive symptoms less often, were more satisfied with life,
and had higher positive affectivity scores than their low
physically active counterparts. Pre and postmenopausal
women reporting medium physical activity were more satis-
fied with life than those reporting low physical activity. At the
same time, the postmenopausal women with a medium

TABLE 6. Multiple linear regression analysis for positive affectivity as dependent variable

Positive affectivity

Predictors Estimates CI P Estimates CI P Estimates CI P

(Intercept) 4.57 3.54 to 5.60 <0.001 4.72 3.71 to 5.73 <0.001 4.71 3.69 to 5.72 <0.001
Early perimenopausala 0.05 �0.07 to 0.16 0.403 0.05 �0.07 to 0.16 0.422 0.07 �0.04 to 0.19 0.202
Late perimenopausala 0.06 �0.06 to 0.17 0.331 0.05 �0.07 to 0.16 0.414 0.08 �0.03 to 0.20 0.151
Postmenopausala �0.03 �0.13 to 0.07 0.545 �0.05 �0.15 to 0.05 0.353 0.00 �0.10 to 0.11 0.980
Age �0.02 �0.04 to 0.00 0.121 �0.02 �0.04 to 0.00 0.083 �0.02 �0.04 to 0.00 0.118
Married/partnershipb 0.02 �0.13 to 0.17 0.813 �0.01 �0.15 to 0.14 0.927 0.00 �0.14 to 0.15 0.975
Divorcedb 0.04 �0.13 to 0.22 0.635 0.02 �0.15 to 0.19 0.785 0.03 �0.14 to 0.20 0.760
Parity (1 or 2)c 0.02 �0.10 to 0.15 0.712 0.02 �0.10 to 0.15 0.746 0.02 �0.10 to 0.15 0.747
Parity (3 or >)c 0.08 �0.06 to 0.22 0.245 0.06 �0.07 to 0.20 0.376 0.05 �0.08 to 0.19 0.437
Not employedd �0.18 �0.29 to �0.06 0.003 �0.13 �0.24 to �0.02 0.024 �0.13 �0.25 to �0.02 0.020
Self-reported mental disorders (yes)e �0.38 �0.53 to �0.23 <0.001 �0.38 �0.53 to �0.22 <0.001
User of psycholeptics (N05)f 0.21 �0.04 to 0.46 0.102 0.21 �0.04 to 0.46 0.094
User of psychoanaleptics (N06)f �0.09 �0.24 to 0.06 0.249 �0.08 �0.23 to 0.07 0.304
Menopausal symptoms (yes)g �0.14 �0.24 to �0.05 0.003
Observations 1,087 1,079 1,077

Values in bold indicate statistically significant results.
aReference category is premenopausal.
bReference category is single.
cReference category is nulliparious.
dReference category is employed.
eReference category is no mental disorder.
fReference category is no user.
gReference category is no symptoms.

TABLE 7. Marginal mean difference by menopausal stages and physical activity levels for negative well-being

Depressive symptoms Negative affectivity

Ba CI P Ba CI P

Premenopausal
Low physical activity 1.39 0.72 to 2.05 1.12 0.17 to 2.06
Medium physical activity �0.09 �0.20 to 0.02 0.125 �0.00 �0.16 to 0.16 0.970
High physical activity �0.13 �0.26 to �0.01 0.039 0.04 �0.14 to 0.22 0.686

Early perimenopausal
Low physical activity 1.36 0.68 to 2.04 1.14 0.18 to 2.11
Medium physical activity 0.05 �0.08 to 0.18 0.470 0.02 �0.17 to 0.21 0.858
High physical activity �0.18 �0.34 to �0.01 0.034 �0.00 �0.24 to 0.23 0.967

Late perimenopausal
Low physical activity 1.41 0.72 to 2.10 1.20 0.22 to 2.18
Medium physical activity �0.08 �0.22 to 0.06 0.266 �0.06 �0.25 to 0.14 0.590
High physical activity �0.15 �0.32 to 0.03 0.102 �0.14 �0.39 to 0.11 0.281

Postmenopausal
Low physical activity 1.52 0.83 to 2.21 1.16 0.18 to 2.14
Medium physical activity �0.21 �0.30 to �0.12 <0.001 �0.05 �0.18 to 0.08 0.446
High physical activity �0.20 �0.31 to �0.10 <0.001 0.02 �0.14 to 0.17 0.816

Values in bold indicate statistically significant results.
aB coefficients for women with medium and high physical activity (PA) show the differences from the corresponding values of the women with low PA.
All values are adjusted for age, marital status, parity, employment status, self-reported mental disorders, use of psycholeptics, use of psychoanaleptics, and
menopausal symptoms.
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physical activity level experienced depressive symptoms less
often and had higher positive affectivity scores than those
with a low level of physical activity.

Previous studies measuring positive well-being or quality
of life have suggested that mental well-being may be more
affected by different social, psychological, and health factors
than by menopausal status per se.7,37 Studies on the negative
dimensions of mental well-being have found an association
between menopause and an elevated level of ill-being. For
example, a longitudinal study with 405 participants followed
for 4 years reported an increase in negative affect and
decrease in positive affect in the first 2 years after the final
menstruation.38 When the follow-up was extended to 9 years
with 226 of the same participants, the results showed a decline
in negative, but not in positive mood. Consequently, well-
being increased after the menopause transition.39 In another
cross-sectional comparison, the early perimenopausal women
showed the highest rate of psychological distress, even after
controlling for vasomotor symptoms and sleep difficulties.40

Interestingly, a longitudinal follow-up study of the same
cohort over 5 years reported an increase in depressive symp-
toms when women entered the early perimenopausal stage.8

Some studies highlight that women are more susceptible to
the development of depression in the late perimenopausal
stage than in the pre or postmenopausal stages.40-42 However,
when menopausal status was closely monitored employing
FSH measures, the late peri and early postmenopausal women
showed a similar risk for developing depression relative to the
premenopausal level.43 The fact that the postmenopausal
status of our participants was established over a 6-month
period may explain the peak observed in depressive symp-
toms in the postmenopausal group, as these women were in a
relatively early postmenopausal stage. The nonsignificant
difference between the pre and late postmenopausal women
in depressive symptoms is, however, somewhat unexpected. It
may be due to high variability in depressive symptoms in this

group and/or to difficulties in establishing temporal continuity
of a rate of depressive symptoms and changes in reproductive
function due to the use of a cross-sectional design.

When we added menopausal symptoms to the regression
models, the association between menopausal status and
depressive symptoms remained only in the postmenopausal
group. A similar observation has been made previously.16

Closer scrutiny of a specific group of symptoms (eg, vaso-
motor symptoms, somatic or pain symptoms, psychological
symptoms, and urogenital symptoms) yielded similar results.
This suggests that the association between depressive symp-
toms and menopausal status may partially be explained by
menopausal symptoms: that is, experienced menopausal
symptoms may act as a mediator between a fall in estrogen
levels and depressive symptoms. However, given that the fall
in estrogen extends beyond menopause, it remains unclear
whether estrogen deficiency is a primary cause of the eleva-
tion in depressive symptoms, as longitudinal studies have
reported that depressive symptoms and negative mood return
to premenopausal levels in postmenopause.7,16

In contrast to negative mental well-being (eg, depressive
symptoms), which fluctuated across the menopausal status
groups, positive mental well-being was maintained across the
studied groups. Positive well-being is related to multiple
outcomes such as employment and family life, and also health
and longevity.4,44 Thus, positive mental well-being can be
viewed as a resource that compensates for an increase in
negative well-being.14

Physical activity promotes higher quality of life both in
middle-aged women18 and during menopause.45 Studies have
reported a positive role of physical activity in decreasing
anxiety and depression among menopausal women.46,47 Our
previous study with the present cohort48 suggests further that
physical activity attenuates the menopause-related decline
in physical fitness, which, theoretically, may be linked to
improvements in mental well-being.49

TABLE 8. Marginal mean difference by menopausal stages and physical activity levels for positive well-being

Positive affectivity Life satisfaction

Ba CI P Ba CI P

Premenopausal
Low physical activity 3.98 2.83 to 5.12 2.76 0.82 to 4.70
Medium physical activity 0.04 �0.15 to 0.23 0.695 0.54 0.21 to 0.87 0.001
High physical activity 0.34 0.13 to 0.56 0.002 0.79 0.43 to 1.16 <0.001

Early perimenopausal
Low physical activity 3.91 2.75 to 5.08 3.13 1.16 to 5.11
Medium physical activity 0.20 �0.02 to 0.43 0.080 0.12 �0.26 to 0.50 0.541
High physical activity 0.63 0.35 to 0.91 <0.001 0.63 0.16 to 1.11 0.009

Late perimenopausal
Low physical activity 4.04 2.86 to 5.22 3.09 1.09 to 5.09
Medium physical activity 0.11 �0.14 to 0.35 0.393 0.41 �0.00 to 0.82 0.052
High physical activity 0.37 0.07 to 0.67 0.017 0.42 �0.09 to 0.94 0.104

Postmenopausal
Low physical activity 3.86 2.68 to 5.05 3.01 1.00 to 5.01
Medium physical activity 0.26 0.11 to 0.42 0.001 0.38 0.12 to 0.65 0.004
High physical activity 0.35 0.16 to 0.53 <0.001 0.42 0.10 to 0.73 0.009

Values in bold indicate statistically significant results.
aB coefficients for women with medium and high physical activity (PA) show the differences from the corresponding values of the women with low PA.
All values are adjusted for age, marital status, parity, employment status, self-reported mental disorders, use of psycholeptics, use of psychoanaleptics, and
menopausal symptoms.
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While much research effort has been expended on the direct
link between menopausal status and mental well-being, less
attention has been paid to the possible role of physical activity
in this link. Slaven and Lee50 assessed acute psychological
response to exercise among menopausal women. They con-
cluded that regularly exercising women reported a lower level
of negative mood in comparison to non-exercising women
irrespective of menopausal status. While this result may be
explained by a transient reduction in anxiety following an
exercise bout, our study, which assessed leisure physical
activity, extends it to long-term differences in habitual physi-
cal activity. The present results showed that irrespective of
menopausal status high physically active women showed
better positive well-being. For negative well-being, however,
we observed that the difference in depressive symptoms as a
function of physical activity was more pronounced in the
postmenopausal than pre- or perimenopausal women. Nega-
tive affectivity was the only dimension of mental well-being
included in this study that was not linked to physical activity.

The same beneficial role of physical activity had been
reported previously19 showing that among the postmeno-
pausal group only, highly physically active women had a
lower level of depressive symptoms, perceived stress, and
anxiety than the less physically active women. Moreover, in
the ‘‘late-transition group’’ (late perimenopausal women), the
level of depressive symptoms was highest among the ‘‘mod-
erately,’’ but not highly active women. We observed a similar
beneficial effect of physical activity with respect to depressive
symptoms. Particularly, the postmenopausal women with a
medium and high physical activity level had a lower level of
depressive symptoms than their low physically active coun-
terparts, whereas among the pre and perimenopausal women,
such a difference was less clear. These results suggest that low
physically active women form a subgroup potentially vulner-
able to an increased level of depressive symptoms during
menopause. However, the reverse relationship is also possi-
ble. That is, women with a higher level of depressive symp-
toms may be less physically active.51 A longitudinal analysis,
based on middle-aged women and men, showed that high
mental well-being contributed to physical activity rather than
vice versa.52 It may also be the case here that low physical
activity during early perimenopause20 may partially be
explained by a higher rate of depressive symptoms.

Positive mental well-being is not merely the opposite of
negative mood, but has a specific independent and positive
relation to health.53,54 Our study suggests that, particularly
during the early postmenopausal stage, a medium level of
physical activity may be enough to maintain positive mental
well-being. More focused research on physical activity inten-
sity as a way of alleviating the menopause-related decline in
mental well-being is needed.

The link between physical activity and mental well-being
during the menopause transition is complex and may involve
several mechanisms, ranging from positive social interaction
and improving personal resources to alleviating menopausal
symptoms that contribute to enhancing affective state. Our

results suggest that physical activity may independently of
menopausal symptoms help maintain positive mental well-
being and counteract the possible negative influence of
menopause on depressive symptoms. However, due to the
cross-sectional study design, we cannot exclude the opposite
association. That is, it is equally possible that physically
active women experience a lower level of menopausal symp-
toms; if so, having a lower level of menopausal symptoms
may explain the greater mental well-being found in the high
physically active women. Consequently, the present results
should be interpreted as demonstrating that while menopausal
status, mental well-being, and physical activity are linked to
each other, longitudinal data are required to reveal their
specific causal and possibly cumulative associations.

Issues of causality aside, habitual physical activity may help
the accumulation over time of positive affective states, which
have been highlighted as an important psychological resource55

and which may be beneficial for a woman’s ability to cope well
and to feel in control of her menopausal symptoms.56 Thus,
physical activity programs can be viewed as an alternative to
hormonal therapy as they help to alleviate various psychologi-
cal symptoms.19 While hormonal therapy remains an effective
treatment option in managing symptoms,57 its use has declined
substantially due to concerns and uncertainty about the possible
link between hormonal therapy and risk for coronary heart
disease, stroke, and breast cancer.58 In addition, a majority of
menopausal women have reported a desire for life-style change
programs (eg, physical activity).59 The present data extend
previous findings on the importance of a medium or higher
level of physical activity for maintaining physical fitness48 and
mental well-being during menopause.

Several limitations of this study should be noted. First,
although we controlled for some important confounders (age,
marital status, parity, employment status, self-reported mental
disorder, use of psycholeptics and psychoanaleptics, and
menopausal symptoms) related to well-being, we did not
include other life events that may influence mental well-
being. Second, the cross-sectional nature of the research
design did not allow us to control for the initial levels of
depressive symptoms or for the duration of the menopause
transition, or for exposure to menopausal symptoms. All these
factors may contribute to the level of the measured mental
well-being variables.10,16 In addition, menopausal symptoms
were studied broadly as an aggregated entity. Although we
also ran analyses in which different symptoms were included
separately to check the robustness of the results, different
menopausal symptoms (eg, vasomotor symptoms vs psycho-
logical symptoms) may differ in their influence on mental
well-being, a possibility that was not fully captured by the
present analysis. We assumed that physical activity contrib-
utes to improved well-being; however, the reverse or a
bidirectional association is also possible. Therefore, further
studies with a prospective design controlling for potential
confounders are needed before these findings can be trans-
lated into effective interventions. Third, physical activity was
assessed with a self-report questionnaire, which may cause
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underestimation of the number of low and overestimation of
the number of high physically active individuals.60 However,
the questionnaire used captures diverse forms of leisure
physical activity and has shown good outcomes when com-
pared with accelerometer-based physical activity and mobil-
ity measures among middle-aged women who participated in
this study.61 In future studies, however, it would be useful to
complement the present self-reported measurements of phys-
ical activity with accelerometer-based data to see if the
observed benefits of physical activity for mental well-being
are replicated.

The strength of this study is the careful categorization of
menopausal status through the use of menstrual diaries and
hormonal analysis following the STRAWþ10 criteria. Many
previous studies have assessed menopausal status using self-
report questionnaires without hormone measurements and
thus may have misclassified some participants, making it
difficult to establish the role of menopause in well-being.
In the present study, we consider the possibility of misclassi-
fication to be minimal.

Previous cross-sectional studies have reported on the rela-
tionship between mental well-being and menopausal status
without controlling for self-reported mental disorders or use
of medications that can influence mental well-being. As
suggested by earlier longitudinal studies, a prior level of
depressive symptoms may increase the rate of depressive
symptoms during menopause10,16; our study contributes infor-
mation about these important confounders to the existing
models. Moreover, this study recruited a large homogeneous
cohort of relatively healthy, nonseverely obese women,
thereby reducing the possible influence of unobservable
variables (such as ethnicity, income or access to health care).

CONCLUSIONS
This study showed that while menopausal status is associ-

ated with elevated depressive symptomatology, it does not
compromise positive mental well-being (ie, life satisfaction or
positive affectivity). A high level of physical activity, irre-
spective of menopausal status, was related to better mental
well-being, particularly to a lower level of depressive symp-
toms and higher levels of satisfaction with life and positive
affect. A medium level of physical activity was associated
with higher satisfaction with life in the pre and postmeno-
pausal women and with lower depressive symptoms and
higher positive affectivity among the postmenopausal
women. Thus physical activity might alleviate the potential
negative influence of menopause on mental well-being. It
would therefore be important to ascertain the causal links
between menopausal symptoms, physical activity, and mental
well-being.
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