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Key points  

Question/objective: To compare changes in weight, fat mass and lean mass in premenopausal versus 

postmenopausal women in weight loss trials. 

Findings: Seven publications (10 interventions; n=791) were included. In meta-analyses, no 

statistically significant differences were observed between subgroups (premenopausal minus 

postmenopausal) for weight (0.58 [95% confidence interval -0.12 to 1.28] kg; n=7 interventions), fat 

mass (0.73 [-0.25 to 1.70] kg; n=6), or lean mass change (-0.56 [-1.48 to 0.36] kg; n=4). 

Meaning: Based on the limited available evidence, weight loss interventions show similar 

effectiveness for pre- and postmenopausal women. Subgroup analyses in additional weight loss trials 

and better reporting of menopausal status are needed. 
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Abbreviations  

BMI: body mass index  

Abstract (word limit: 350 words) 

Importance: Weight loss may be difficult for young women with obesity to achieve due to competing 

priorities (caring for children and/or full time work), limiting their ability to engage in weight loss 

interventions. Older or postmenopausal women may also face challenges to weight loss such as caring 

responsibilities and menopause. Menopausal status may reflect differences in weight loss.  

Objective: This study compared changes in weight, fat mass and lean mass in premenopausal versus 

postmenopausal women in dietary weight loss trials.  

Evidence review: We reviewed publications from January 2000 to June 2020 evaluating a weight loss 

intervention with a dietary component, with or without exercise, and reporting weight loss of 

premenopausal and postmenopausal women. Where available, data on mean change from baseline for 

weight, fat mass and lean mass of premenopausal and postmenopausal groups were entered into 

Review Manger for meta-analyses. Differences between menopausal groups were compared in 

subgroups of studies for intervention characteristics (diet-only versus diet and exercise; dietary 

modification versus meal replacement; <24 weeks versus ≥24 weeks duration). 

Findings: Seven publications (10 interventions, n=791) were included; three single arm trials, two 

randomized controlled trials and two comparative effectiveness trials. In meta-analyses, there were no 

statistically significant differences between premenopausal and postmenopausal women (shown as 

premenopausal minus postmenopausal) for change in weight (0.58[95% confidence interval -0.12 to 

1.28]kg, n=7 interventions), fat mass (0.73[-0.25 to 1.70]kg, n=6 interventions), or lean mass (-0.56[-

1.48 to 0.36]kg, n=4 interventions). However, a statistically significant subgroup difference was 

observed for fat mass change between menopausal groups (premenopausal minus postmenopausal) 

when comparing diet-only (1.28[0.23 to 2.33]kg, n=4 interventions) versus diet and exercise 

interventions (-0.09[-0.51 to 0.32]kg, n=2 interventions). No differences were shown in any other 

subgroups.   

Conclusions and relevance: This review provides some evidence to suggest weight loss interventions 

may not need to be tailored to women’s menopausal status. However, given the small number of 

studies, short intervention duration in most publications (≤6 months) and unclear retention rates in pre- 

versus postmenopausal groups of some publications, menopausal group differences should be 

examined in existing and future trials where the appropriate data have been collected. 

Keywords: menopause, obesity, weight loss, body composition, diet, exercise  
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INTRODUCTION  
More than 60% of the population in western countries are classified as having overweight or 

obesity 1. Obesity is the leading contributor to a range of chronic diseases including cardiovascular 

disease, type 2 diabetes, hypertension, and certain cancers 2-4. Weight loss achieved through lifestyle 

modification is the first line treatment for obesity 5-7. Weight loss of ≥5% body weight has been shown 

to reduce the incidence and progression of many chronic diseases 8-11. Weight loss may be particularly 

important for some population groups.    

Intervening in earlier adulthood presents an opportunity to prevent the development of obesity-

related chronic diseases such as type 2 diabetes 8. Despite the potential benefits of treating obesity 

earlier, weight loss may be difficult to achieve in earlier adulthood. For example, younger participants 

(aged 18-49 years) in a large weight loss program were more likely to withdraw from the study (<6 

months) than middle aged (50-64 years) and older (≥65 years) participants 12. Furthermore, in a large 

weight loss trial promoting a reduced-energy Mediterranean diet, female (compared to male) 

participants were 2.4 times less likely to successfully complete the program (defined as completing the 

program and achieving ≥5% weight loss) 13. In addition, each incremental year of age increased the 

likelihood of program completion by 1.6% 13. From qualitative research, lack of time has been cited as 

a prominent reason for withdrawal from an exercise program in women aged 18-30 years 14, and as a 

barrier to participating in weight loss programs for women aged 30-40 years 15. Young women are 

often balancing multiple priorities such as full-time work and young children to care for, which may 

negatively impact on engaging in weight loss programs 16.  

Although younger women may face challenges in losing weight, older or postmenopausal 

women may also face challenges to weight loss such as caring responsibilities and biological 

challenges, notably menopause. The menopausal transition has been associated with reduced energy 

expenditure and fat oxidation 17-19. Although research indicates the weight gain observed during 

midlife is likely due to age, not menopausal status, longitudinal studies show an accumulation of fat 

mass and redistribution to central adiposity during the menopausal transition 18, 20. The change in body 

composition from the menopausal transition may require women to restrict their energy intake or 

increase exercise to a greater extent to achieve weight loss, relative to premenopausal women. Given 

the change in body composition some women experience following the menopausal transition, fat 

mass and lean mass change from weight loss may vary by menopausal status. Therefore, menopausal 

status may reflect both physiological and life stage differences between younger and older women, and 

be reflected by differences in weight loss or body composition changes. However, it is currently 

unknown whether weight loss or body composition outcomes from lifestyle interventions differ 

between pre- and postmenopausal women. Previous reviews have focused on weight loss interventions 
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for young women 21 and postmenopausal women 22 separately, however no review has compared the 

effectiveness of weight loss interventions between pre- and postmenopausal women. That is the 

purpose of this review. Findings from this review have the potential to inform intervention design and 

analyses, particularly for trials recruiting women across the lifespan. Findings may also inform current 

weight loss advice delivered by clinicians to individuals wanting to lose weight. 

METHODS  

Search strategy and eligibility criteria  

This review was completed in line with the Preferred Reporting Items for Systematic Reviews 

and Meta-analyses (PRISMA) guidelines 23. Articles published from January 2000 to June 2020 and 

available in English were identified in the following databases: Pubmed, Embase, Web of Science and 

CINAHL. The following search terms were used: ("weight loss" OR "weight reduction" OR "weight 

management") AND (menopaus* OR premenopaus* OR postmenopaus* OR perimenopaus*) AND 

(program* OR trial OR intervention). The search terms used for each database are available in 

Supplementary Materials Table S1. The reference lists of included publications were also manually 

searched for potentially relevant publications. 

Publications were required to meet the following criteria to be included: (i) conducted in 

humans; (ii) evaluating a weight loss or weight loss maintenance intervention with a dietary 

component with or without exercise; (iii) conducted in adults aged ≥18 years, and reporting weight 

loss of women from two or more menopausal groups (premenopausal, perimenopausal and/or 

postmenopausal). Interventions evaluating exercise only or bariatric surgery as a method of weight loss 

were excluded. The first author (ZOT) screened the title and abstract of all references and the full text 

of publications deemed potentially eligible. If eligibility was unclear from the title and abstract, the full 

text was reviewed. A research assistant also screened the full-text of these potentially eligible 

publications. Any disagreements in the eligibility of the full-text publications were resolved by 

discussion with a second author (MMR).     

Assessment of methodological quality  

The risk of bias was assessed by applying two tools – the Cochrane Collaborator’s Tool (Risk 

of Bias 2.0) 24 and the Checklist for the Appraisal of Moderators and Predictors (CHAMP) 25. The Risk 

of Bias 2.0 tool 24 assesses the overall quality of the study and reporting in the publication, whereas the 

CHAMP checklist assesses the quality of moderator and subgroup analyses, which were the focus of 

this review 26. The CHAMP checklist only includes questions specific to analyses, and recommends 

using a risk of bias tool to assess the overall quality of the study and reporting in the publication 25. 
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One domain from the Risk of Bias 2.0 tool and six items from the CHAMP checklist were 

unanswered, as these criteria were not relevant to the publications included in this review. The first 

author (ZOT) and a research assistant assessed the quality of the study and reporting in each 

publication. Any disagreements in scoring were resolved by discussion. For the Risk of Bias 2.0 tool, 

publications were assigned as either being ‘high risk’, ‘some concerns’ or ‘low risk’ of bias against 

each assessment criteria. For the CHAMP checklist, publications were assigned ‘yes’, ‘no’, ‘don’t 

know’ or ‘not applicable’ in response to each criterion.         

Data extraction  

Data were extracted by one author (ZOT) and checked for accuracy by a second author (JTK). 

The data extracted from publications were first author family name, year, study design, intervention 

duration, sample size, menopausal status, BMI, intervention details, retention, and the mean and 

associated standard deviation (SD) for changes in weight, fat mass and lean mass (as shown in Table 

1). Corresponding authors of included publications were contacted by email if further information 

and/or data were required for the meta-analysis. A follow-up email was sent to corresponding authors 

if a response was not received within two weeks of the initial request. After three email attempts with 

no reply, the publication was excluded from the meta-analysis.  

Data analysis  

Where sufficient information was available, data were pooled into Review Manager (Revman, 

version 5.3, Cochrane Collaboration 2014) for meta-analysis. Mean changes from baseline (with SD, 

95% confidence interval (CI) or SEM) for weight, fat mass and lean mass of pre- and postmenopausal 

groups were extracted and entered into Revman (by ZOT and checked by JTK). As we were interested 

in differences in weight loss between menopausal groups and as there was a paucity of randomized 

controlled trials with a non-intervention control group, only change data from intervention arms were 

extracted (i.e. not control arms). Some publications with multiple intervention arms reported outcomes 

(changes in weight, fat mass or lean mass for each menopausal group) for all interventions combined, 

not for each intervention. For these publications, change data from combined interventions were used. 

For studies that did not report change in weight, fat mass and lean mass of pre- and postmenopausal 

groups, but instead reported absolute mean values at baseline and end of intervention: if baseline 

values between the menopausal groups were similar (within 3 kg across each study arm), then mean 

weight and SD at end of intervention were used; if baseline values of any particular outcome differed 

between menopausal groups by >3 kg, mean change (kg) in that particular outcome was calculated by 

subtracting the mean baseline value from the mean end of intervention value. As none of the 

publications included in our meta-analyses reported variability in the change data (only the variability 
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in the baseline and end of intervention data), the SD for the change data were calculated in Revman 

from the within-group p-value for the change from baseline to end of intervention 27. The overall 

effects for the differences in weight loss between menopausal groups were reported as mean 

differences between menopausal groups, with 95% CIs, using a random effects model 28. Differences 

in weight, lean mass or fat mass change between pre- and postmenopausal groups of at least 2kg or 3% 

were considered meaningful regardless of statistical significance 29. Statistical heterogeneity was 

assessed using the chi-squared test, Tau (T) and the I2 statistic and associated p value, and was 

considered low if the I2 value was <25%, moderate if the I2 value was 25-60%, or high if it was >60%.  

To further explore the effect of weight loss interventions by menopausal status, subgroup 

analyses were conducted in Revman to examine potential differences between menopausal groups 

according to intervention characteristics. Weighted mean differences in weight, fat mass and lean mass 

change between pre- and postmenopausal groups were compared in the following intervention 

subgroups: diet only versus diet and exercise; dietary modification versus meal replacement; and <24 

weeks versus ≥24 weeks intervention duration. Interventions were defined as ‘diet only’ if they did not 

report exercise being part of their intervention, or if they instructed participants to maintain their 

current level of exercise. ‘Diet and exercise’ interventions were those that specified promoting an 

increase in exercise to participants. Intervention arms were defined as ‘dietary modification’ if 

interventions encouraged participants to modify their food intake to meet macronutrient and/or energy 

intake goals. ‘Meal replacement’ interventions were those where participants were asked to use meal 

replacement products to replace two or more meals per day. Intervention duration was defined as the 

duration participants were receiving communication from intervention staff and were encouraged to 

follow the intervention diet.   

RESULTS  

The search identified 3980 potentially-eligible publications (shown in Figure 1). After 

removing duplicates (n = 1,600), 2,252 titles and abstracts and 128 full-text publications were assessed 

for eligibility. There were 121 full text publications that were excluded based on eligibility criteria, 

leaving seven publications (with 10 interventions and 791 participants) for inclusion in this review. 

Study characteristics  

Study details of the seven publications included in this review are shown in Table 1. Six of the 

seven publications evaluated a weight loss intervention 30-35. One publication included an initial 6-

month weight loss phase followed by a 6-month weight maintenance phase; however in this review we 

extracted the data available in the publication which pertains to the 6-month weight loss phase only 36. 
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Sample sizes ranged from 70 participants 30 to 242 participants 35. Six publications recruited 

exclusively pre- and postmenopausal women (excluding perimenopausal women) [28-32], and one 

publication conducted secondary data analysis of pre- and postmenopausal participants from a larger 

publication recruiting men and women aged 30-70 years (excluding data from perimenopausal women) 

[33]. Intervention durations ranged from 3 months 30, 32, 34 to 24 months 35. The seven publications 

included three single-arm trials 31, 32, 34, two randomized controlled trials 33, 36, and two comparative 

effectiveness trials (where participants were randomized to one of two or more intervention groups) 30, 

35.    

Four of the seven publications (six interventions) delivered the intervention via face-to-face 

contact 31, 33, 35, 36, using both individual and group sessions 31, 35, individual sessions only 36, or group 

sessions only 33. The mode of intervention delivery in the remaining three publications (four 

interventions) was not reported 30, 32, 34. Three publications (six interventions) evaluated interventions 

involving dietary modification only 30, 33, 36, while the remaining four publications (four interventions) 

promoted modifications to both diet and exercise 31, 32, 34, 35. Three interventions utilized meal 

replacement diets 31, 33, 34.  

Risk of Bias 

Assessment of risk of bias is shown in Table 2. The overall quality of included publications 

was mixed. Common limitations with the overall study quality assessed by the Risk of Bias 2.0 tool 

included bias arising from the randomization process, and bias due to deviations from the intended 

interventions. For assessing the analysis of menopausal groups using the CHAMP checklist, few 

publications met criteria for a priori specification of subgroup analyses and power to conduct 

subgroup analyses. Three of the seven publications did not meet criteria for missing outcome data; this 

was primarily due to high attrition rates and use of complete-case analysis. Further, only one 

publication reported the attrition rates by menopausal subgroup, showing 25% attrition in the 

premenopausal group compared to 17% in the postmenopausal group at 24 months 35. For menopausal 

status, four of the seven publications adequately assessed postmenopausal status as being 12 months of 

amenorrhea 32-35. However, none of the seven publications reported adequate information about how 

premenopausal status was assessed.  

Weight loss comparison by menopausal status  

All seven publications included in this review reported weight loss of both pre- and 

postmenopausal participants 30-36. Six publications reported results for individual intervention arms 30-

32, 34, 36. One publication with four interventions grouped data from these four interventions 35. Meta-

analyses were conducted with seven interventions (from five publications) to investigate the 
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differences in change in weight between pre- and postmenopausal women receiving the same 

intervention in each publication (i.e. the ‘comparison’ being menopausal status rather than an 

intervention per se) (see Figure 2) 30, 31, 33-35. Meta-analysis showed there was a non-significant 

difference in absolute weight loss between groups (weight loss in premenopausal minus weight loss in 

postmenopausal women) (0.58 [95% CI -0.12 to 1.28] kg, I2=20%). Of the 10 interventions, only three 

reported a clinically meaningful (2kg or 3%) difference in weight loss between pre- and 

postmenopausal groups, with greater weight loss in postmenopausal groups in these three interventions 
34, 36.    

Forest plots for subgroup analyses are shown in Supplementary Materials Figure S1 and are 

summarized in Table 3. No statistically significant subgroup differences in the pooled effects (pre- 

minus postmenopausal) for weight change were observed between any of the intervention 

characteristic subgroups: diet only interventions versus diet and exercise interventions; dietary 

modification interventions versus meal replacement interventions, and interventions with a duration of 

<24 weeks versus those ≥24 weeks.  

Two (of seven) publications included in this review were unable to be included in the meta-

analysis. Consistent with results from the meta-analysis, Nakamura et al. reported a non-significant 

difference in mean BMI change between menopausal groups (-1.2 kg/m2 for pre- versus -1.1 kg/m2 for 

postmenopausal woman; 95% CI not reported) 32. In contrast to results from our meta-analysis, 

Barnosky et al. reported significantly smaller weight loss for premenopausal women compared to 

postmenopausal women in both interventions investigated in their study (premenopausal -6.0±1.1% Of 

initial body weight and -6.0±1% versus postmenopausal -11.2±2.3% and -11.6±3.7%). However, the 

sample size for the menopausal groups was unclear and potentially small, as the total sample sizes for 

the two interventions were n=25 and n=29 respectively.     

Fat mass and lean mass change by menopausal status 

Six of the seven publications included in this review also reported change in body composition 

(fat mass and/or lean mass) by menopausal status (shown in Supplementary Materials Table S2) 30, 31, 

33-36. Body composition was measured by dual-energy x-ray absorptiometry in four of these six 

publications 30, 33, 35, 36, by bioelectrical impedance in one publication 34, or by air displacement 

plethysmography in the other of these six publications 31. 

For fat mass change, a meta-analysis of five publications (7 interventions) showed there was a 

non-significant difference in fat mass loss between pre- and postmenopausal groups (premenopausal 

minus postmenopausal: 0.73 [-0.25 to 1.70] kg, I2=41%) (refer to Figure 2). The difference in fat mass 

change between pre- and postmenopausal women was also compared according to intervention 

characteristics (Supplementary Materials Figure S2 and Table 3). A statistically significant subgroup 
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difference was observed for change in fat mass between the diet only versus diet and exercise 

interventions (p=0.02, I2 = 82.4%, n=six interventions). No statistically significant subgroup 

differences (pre- minus postmenopausal) in the pooled effects for fat mass change were observed for: 

dietary modification interventions versus meal replacement interventions, and interventions with a 

duration of <24 weeks versus those ≥24 weeks.  

Four of the seven publications included in this review reported change in lean mass 30, 31, 35, 36, 

with three of these four publications (4 interventions) being included in the meta-analysis 30, 31, 35. No 

significant difference in lean mass change between menopausal groups was observed (-0.56 [-1.48 to 

0.36] kg, I2=83%) (shown in Figure 2). No statistically significant subgroup differences (pre- minus 

postmenopausal) in the pooled effects for lean mass change were observed between any of the 

intervention characteristic subgroups.  

 

Discussion  

Premenopausal and postmenopausal women may face separate challenges to losing excess 

weight. However, to our knowledge, the evidence comparing weight loss and body composition 

changes between pre- and postmenopausal women has not previously been systematically synthesized 

in a review. This review compared changes in weight, fat mass and lean mass between pre- and 

postmenopausal women in weight loss trials. Findings from the publications included in our meta-

analyses showed similar change in these three parameters between pre- and postmenopausal women in 

weight loss interventions. From these findings, albeit at there is little available data, there is a lack of 

evidence to suggest interventions should be tailored to women’s menopausal status.  

Results from this systematic review and meta-analysis extend results from a previous 

systematic review, which showed that in a majority of studies (n=9 of 11), age was not a determinant 

of maintenance of weight loss 37. That review of determinants of weight loss maintenance may not be 

directly comparable to the current review, as they included studies of men and women (n=8 of 11) and 

investigated weight loss maintenance, not weight loss 37. Specific to weight loss, a study of women 

(n=100) undergoing a weight loss program promoting a reduced-energy diet and exercise reported no 

statistically-significant difference in the mean age between those that achieved no weight loss or 

weight gain versus those that achieved weight losses of ≥9% of their initial body weight (45.9 years 

versus 42.4 years) 38. Conversely, a large difference in mean weight loss was observed across age 

groups in a weight loss trial promoting a reduced-energy diet and exercise in 692 women following 

treatment for breast cancer 39. At the end of the 24-month intervention in that study, mean weight loss 

was 0.0% in women aged 30-44 years, 2.1% in women aged 44-54 years, and 5.2% in women aged 55-

82 years 39. This difference in weight loss across age groups may be unique to populations of women 
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with breast cancer. Women diagnosed with premenopausal breast cancer commonly undergo an 

accelerated and premature menopause associated with a reduction in lean mass and resting energy 

expenditure 40. A reduction in energy expenditure may explain the lack of weight loss that was 

observed in younger women in that weight loss trial 39. It is unclear if the results observed in that study 

may be unique to the breast cancer population and not generalizable, with the results from the current 

review suggesting similar weight loss across menopausal groups.   

Of the publications included in the present systematic review, one publication, which could not 

be included in the meta-analysis, implemented two weight loss interventions and showed large 

differences in weight loss between pre- and postmenopausal women (premenopausal -6.0±1.1% Of 

initial body weight and -6.0±1% versus postmenopausal -11.2±2.3% and -11.6±3.7%) 36. These 

differences were not explained by differences in physical activity (i.e. similar steps/day between 

menopausal groups), and no data were reported on energy intake. No other studies that observed 

differences in weight loss between pre- and postmenopausal women in this review reported on 

potentially underpinning behaviors (diet and exercise). Examining diet and exercise differences 

between women of different menopausal status in future research may help to explain variability 

between publications and groups of participants.   

This systematic review has a number of strengths and limitations. Strengths include this being 

the first review to compare changes in weight and body composition in response to a weight loss 

intervention between pre- and postmenopausal women. Additionally, this review adhered to PRISMA 

guidelines in its conduct and reporting. We also chose to utilize two risk of bias tools to assess both the 

overall study quality and subgroup analyses. However, this review has important limitations to 

consider. Firstly, this review is limited by the pooling of publications with small sample sizes and 

heterogeneous designs. . Secondly, risk of bias scoring identified common limitations across 

publications, specifically that publications did not specify analyses in separate groups of women (pre- 

or postmenopausal) a priori, and were not powered to conduct analyses in these two groups of women. 

Third, all publications included in this review either did not adequately assess, or lacked sufficient 

detail on the method of assessing, premenopausal and perimenopausal status. This poor assessment  

may have led to some inclusion of perimenopausal women in the premenopausal groups. Therefore, 

consistency in assessing pre- versus perimenopausal status is warranted in future, and can be 

standardized by utilizing criteria such as those listed in the Stage of Reproductive Aging Workshop 

+10 (STRAW+10) tool 41. This tool provides detailed information on staging for reproductive aging in 

women. It involves asking women to self-report bleeding pattern and frequency. Its use in future 

would improve the assessment of menopausal status, particularly differentiating between pre- and 

perimenopausal women. A further limitation of this review is that Most of the included publications 

This is a non-final version of an article published in final form in  
Thomson, Z. O., Kelly, J. T., Sainsbury, A., & Reeves, M. M. (2020). Weight loss outcomes in premenopausal versus postmenopausal women 

 during behavioral weight loss interventions: a systematic review and meta-analysis. Menopause (New York, N.Y.), 28(3), 337-346.  
https://doi.org/10.1097/GME.0000000000001684



evaluated short-term weight loss interventions ranging from 12-26 weeks. Thus generalizability to 

longer-term interventions (>6 months) and differences in weight regain are limited. Moreover, 

although the review was open to weight loss and weight loss maintenance trials, all included 

publications reported results of initial weight loss.  

Conclusion 

While the findings from the meta-analysis suggest that weight loss interventions are similarly 

effective for pre- and postmenopausal women, the available evidence on which this is based is limited 

and thus is inconclusive. Further research is needed to determine conclusively, whether differences in 

weight loss between menopausal groups exist and whether interventions should be tailored. Existing 

trials and future trials should determine menopausal status using criteria such as STRAW+10 to enable 

data to be pooled and subgroup differences to be examined.   
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