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Definitions

Menopause
The last menstrual period in a woman’s life

Perimenopause
Several years before up to 1 year after 
menopause

Postmenopause
>1 year after menopause

Hot flashes Night sweats

Headache

Fatigue

Muscle or 
joint pain

Sleep disturbances

Stress

Concentration 
difficulty

Brain fog

Mood changes Panic attacks

Vaginal dryness



Background

› A large and growing proportion of women >45 years participates in 
the workforce.

› Higher sick leave rates among women aged 45-55 age group than 
in men.

› 35% of menopausal women experience limitations in their 
functioning at work due to menopausal symptoms (Loef et al., 
2021).

› There is limited knowledge on factors influencing work productivity 
(loss) among women in the menopause.



Objective systematic review
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› To identify health-related, lifestyle, work-related, and socio-demographic 
factors that are associated with work productivity among menopausal 
women.



› Systematic literature search
– PubMed, Embase.com, PsycINFO

› Inclusion criteria*
– Working women in midlife (40-70 yrs) 
– Cohort and cross-sectional studies
– At least one work productivity outcome 
– Association between at least one exposure - related to health, work, lifestyle, 

or socio-demographics – and work productivity

Methods

* Review protocol: registered at PROSPERO (CRD42024564708)

AbsenteeismAt-work productivity



› Study screening by 2 researchers independently

› Data extraction

› Risk of Bias assessment: (adapted) Newcastle-Ottawa Scale (NOS)

› Quality of Evidence: GRADE approach

Methods (2)



Flow chart
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Records 
from 

databases
N=1558

Records 
screened
N=1226

Full texts 
assessed

N=63
Studies 
included 
in review

N=29
Studies 

identified 
by citation 
screening

N=2

Duplicate 
records
N=332

Excluded based 
on title/abstract

N=1163

Excluded based 
on full text

N=36



Overview of factors
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› Number of studies for both outcomes: (at-work productivity / absenteeism)

Health-related Lifestyle Work Socio-demographic
Menopausal symptoms (9/2) Smoking (3/0) Job demands (4/0) Age (8/1)

Psychological symptoms (11/3) Alcohol (2/0) Social support (3/2) Education (6/0)

Somatic symptoms (10/2) BMI (5/0) Job control (0/1) Relationship status (3/0)

Vasomotor symptoms (11/5) Physical activity (4/0) Skills (2/0) Income (3/0)

Urogenital symptoms (5/1) Autonomy (1/0) Ethnicity (1/0)

Depression (1/1) Role clarity (1/0) Care taker (2/0)

Health (4/0) Occupation type (2/1)

Sleep quality (6/3)
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Results: at-work productivity
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+ 0 -

Health Menopausal symptoms 0 0 9 High
Psychological symptoms 0 3 8 Moderate
Vasomotor symptoms 0 4 7 Moderate

Poor health 0 2 2 Moderate

Lower sleep quality 0 1 5 High

Domain Factor Summary of findings Overall quality

 For all other factors: overall quality of the evidence was LOW or VERY LOW



Results: absenteeism
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+ 0 -

Health Vasomotor symptoms 3 2 0 Moderate

Domain Factor Summary of findings Overall quality

 For all other factors: overall quality of the evidence was VERY LOW



› Menopausal symptoms, poor health and lower sleep quality are 
associated with lower at-work productivity.

› Vasomotor symptoms are associated with increased absenteeism.

› Evidence on lifestyle and work-related factors associated with work 
productivity (loss) is very limited.

› We need more research on factors influencing menopausal 
women's work productivity.

Conclusion
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Systematic review
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More healthy and productive years 
for menopausal women



› Sleep & mental health

› Physical health

› Work
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Who? 
Identification of risk 
groups

Why? 
Mechanisms 

What? 
Development and 
evaluation of interventions



More information: 
Menopauseconsortium.org/en/
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Do psychosocial work factors 
moderate the association 
between menopausal 
symptoms and work 
impairment? The Lifelines 
Cohort Study 

Michelle Clevis
Webinar ICOH November 18th 2025



› less is known about the role of work-related factors

Menopausal symptoms are associated with work 
productivity…

22



Work  menopausal symptoms
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Work stress/overload Social support 
colleagues/supervisor



› Identifies which women are most at risk
› Informs development of preventive interventions at work
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Do certain work conditions make women more vulnerable 
to the impact of menopausal symptoms on work?



Menopausal symptoms

Research question
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Work impairment

Psychosocial work factors

Do psychosocial work factors moderate the association between 
menopausal symptoms and work impairment?



Study population
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Menopause and Work 
questionnaire

N=~167,000 Women 35+ years
N=~24,000

Current study 
population

Working peri- or 
postmenopausal 

women between 40-66
N=9,490



• Menopausal symptoms
• Higher score indicates more or 

more bothersome symptoms 

Greene Climacteric 
Scale (GCS)
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Work productivity and activity impairment (WPAI)

Work impairment
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• The total percentage of work time missed due to either absenteeism and 
presenteeism



Psychosocial work factors
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• COPSOQ

• Quantitative job demands

• Work pace

• Job insecurity

• Influence at work

• Social support from colleagues

• Social support from supervisor

• VBBA

• Autonomy



Right skewed distribution with many 
zero values (no impairment)

Work impairment
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Two-part modeling approach



NO IMPAIRMENT ANY IMPAIRMENT

1. Presence of work impairment
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VS.

LOGISTIC REGRESSION



ANY IMPAIRMENT

2. Severity of work impairment
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GENERALISED LINEAR MODEL



1. Menopausal symptoms  Work impairment
2. Psychosocial work factors  Work impairment

3. Interaction psychosocial work factor * menopausal symptoms
• Cut off p-value <0.10

Analyses
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Do lifestyle behaviors moderate 
the association between 
menopausal symptoms and 
need for recovery after work? 

Bette Loef
Webinar ICOH November 18th 2025



› The extent to which individuals require time to
recuperate from work-induced effort after a workday 

› Reflects early signs of fatigue at work that may lead
to reduced work performance and health problems 

› In a Belgian study menopausal symptoms were associated with 
an increased need for recovery (Kiss et al. 2024)

› Addressing high need for recovery levels in menopausal women is 
crucial for promoting sustainable employability

Need for recovery after work
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› Healthy lifestyle behaviors (e.g. physical activity):
– Personal resources  buffer the impact of menopausal symptoms

› Unhealthy lifestyle behaviors (e.g. smoking):
– Deplete resources  amplify the impact of menopausal symptoms

› Can lifestyle behaviors be used to identify high-risk groups
and develop effective, targeted intervention strategies?

Lifestyle behaviors
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Menopausal symptoms
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Need for recovery

Lifestyle behaviors

Do lifestyle behaviors moderate the association between menopausal 
symptoms and need for recovery after work?

Research question



Study population
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Menopause and Work 
questionnaire

N=~167,000 Women 35+ years
N=~24,000

Current study 
population

Working peri- or 
postmenopausal 

women between 40-66
N=9,942



› Menopausal symptoms: Greene Climacteric Scale (GCS)
– Score 0-63  Higher is more and/or more severe symptoms

› Need for recovery: Scale from the Questionnaire on the 
Experience and Evaluation of Work (VBBA)
– 11 yes/no items, e.g. “I find it difficult to relax at the end of a working day”
– Percentage of items indicating increased need for recovery of >50% was 

classified as a high need for recovery

Measures – Symptoms and need for recovery
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› Physical activity (SQUASH):
– Moderate-intensity activity (in minutes per week)
– Vigorous-intensity activity (in minutes per week). 

› Alcohol use:
– In number of glasses of alcohol per week

› Smoking:
– Current smoker, former smoker, never smoker

› BMI:
– In kg/m2

Measures – Lifestyle behaviors
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1. Menopausal symptoms  Need for recovery
2. Lifestyle behaviors  Need for recovery
3. Interaction menopausal symptoms * lifestyle behavior

 All analyses were adjusted for sociodemographic and work-related factors
(age, educational level, country of birth, household composition, being the main 
breadwinner, providing informal care, having a chronic disease, occupation, working hours, 
quantitative demands, work pace, job influence, job insecurity, social support from 
colleagues, social support from supervisors, working from home, and night-shift work)

Analyses
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10-point increase in the 
GCS score

4.5 x higher odds of high 
need for recovery

OR = 4.51 (95% CI = 4.17-4.87)

Results – Menopausal symptoms  NFR
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Main effects lifestyle behavior Odds ratio 95% CI p-value

Moderate-intensity activity (in hours/week) 0.99 0.98 0.996 0.003
Vigorous-intensity activity (in hours/week) 0.91 0.87 0.95 <0.001
Alcohol use (in glasses/week) 1.00 0.98 1.01 0.420
Smoking (former smoker vs. non-smoker) 0.96 0.86 1.07 0.480
Smoking (current smoker vs. non-smoker) 1.02 0.82 1.27 0.865
Body mass index (in kg/m2) 1.02 1.01 1.03 <0.001

Results – Lifestyle behaviors  NFR



44

GCS score x lifestyle behavior Odds ratio 95% CI p-value

Moderate-intensity activity (in hours/week) 1.00 0.99 1.01 0.805
Vigorous-intensity activity (in hours/week) 0.98 0.93 1.03 0.352
Alcohol use (in glasses/week) 1.00 0.98 1.01 0.695
Smoking (former smoker vs. non-smoker) 1.02 0.87 1.19 0.812
Smoking (current smoker vs. non-smoker) 1.14 0.83 1.56 0.412
Body mass index (in kg/m2) 1.00 0.99 1.02 0.612

Results – GCS*Lifestyle behaviors  NFR

No moderators identified



› Menopausal symptoms were strongly 
associated with a high need for 
recovery after work

› This association was not moderated by 
lifestyle behaviors
– Thus, high-risk groups based on physical 

activity, alcohol use, smoking, and BMI 
cannot be identified

Conclusions
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› Lack of moderation ≠ adopting a healthy lifestyle is not important!

› Physical activity and BMI were associated with need for recovery
in menopausal women, independent of symptoms
– Healthy lifestyle promotion for menopausal women

could contribute to improving recovery after work

› But longitudinal studies are needed to
better understand these associations

Importance of lifestyle
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› Menopausal symptoms were strongly 
associated with a high need for recovery 
after work

› This association was not moderated by 
lifestyle behaviors
– Thus, high-risk groups based on

physical activity, alcohol use, smoking, and BMI 
cannot be identified

› Prevention strategies should target all 
menopausal women, regardless of 
women’s lifestyle behaviors

Conclusions
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More information:
Loef B, Proper KI, Clevis MGA; 
MenoPause Consortium; van 
Valkengoed IGM, Nieuwenhuijsen 
K, van Oostrom SH. Lifestyle 
behaviors do not moderate the 
association between menopausal 
symptoms and need for recovery 
after work. Maturitas. 2025 Oct 
30;203:108757. doi: 
10.1016/j.maturitas.2025.108757

Menopauseconsortium.org

bette.loef@rivm.nl
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