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Mindfulness-Based Stress 
Reduction (MBSR) or 
Psychoeducation for the Reduction 
of Menopausal Symptoms: A 
Randomized, Controlled Clinical 
Trial
Carmen Wong1, Benjamin Hon-Kei Yip1, Ting Gao1, Kitty Yu Yuk Lam2, Doris Mei Sum Woo3, 
Annie Lai King Yip   4, Chloe Yu Chin5, Winnie Pui Yin Tang6, Mandy Mun Tse Choy7,  
Katrina Wai Key Tsang1, Suzanne C. Ho1, Helen Shuk Wah Ma8 & Samuel Yeung Shan Wong1

Psychological and behavioural interventions may be effective in reducing menopause-related 
symptoms. This randomized controlled trial aimed to evaluate the effectiveness of Mindfulness-
based Stress Reduction (MBSR) in reducing menopause-related symptoms by comparing with an 
active control group, the menopause education control (MEC). Symptomatic peri-menopausal and 
post-menopausal women with mild to moderate symptoms were recruited. The primary outcome 
was overall menopausal symptoms measured by modified Greene Climacteric Scale (GCS). Secondary 
outcomes include subscales of the GCS perceived stress, mindfulness and health related Quality of Life. 
All outcome measures were collected at baseline, 2 months (immediately post intervention), 5 and 8 
months (3 and 6 months post intervention respectively). Both MBSR (n = 98) and MEC (n = 99) groups 
reported a reduction in total GCS score at 8 months. Between group analysis show significant symptom 
score reduction in MBSR group on Anxiety and Depression subscales of GCS. No differences were found 
between groups on other GCS subscales and majority of the secondary outcome measures. The findings 
show that menopausal symptoms in both MBSR and MEC significantly reduced over the study period. 
MBSR show a greater reduction of psychological symptoms of depression and anxiety above active 
controls but do not reduce other somatic, urogenital and vasomotor symptoms.

The menopause transition can cause psychological and somatic disturbances in a woman’s life, and over 75% of 
women may experience some if not all of menopause related symptoms which may include vasomotor symp-
toms, sleep difficulties, depression and anxiety and urogenital symptoms and sexual dysfunction1–4. Meanwhile, 
negative emotions such as depression and anxiety symptoms and increased social and psychological stress were 
associated with increased reporting of physical symptoms in menopausal women. It has been suggested that 
women’s psychological reactions to vasomotor and somatic symptoms may exacerbate these physical symp-
toms5–8, and the National Institutes of Health convened panels recognized the need to evaluate psychological and 
behavioural interventions which can potentially mediate the reaction to and increase resilience and coping of 
menopause-related symptoms9.
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Recent studies of psychological interventions to improve coping such as cognitive behavioral strategies 
and relaxation techniques have suggested positive effects on vasomotor and depression symptoms. However, 
studies have been limited by a lack of well-designed randomized controlled studies with adequate sample 
size10–15. Mindfulness-based therapies offer an alternative approach to increase self-acceptance and coping by 
providing systematic training in mindfulness meditation as a self-learned approach to stress reduction16. The 
Mindfulness-based stress reduction (MBSR) is a clinical program which utilizes skills such as sitting and walking 
meditation, yoga and a somatically focused skill named the body scan17–19. In peri- and post-menopausal women, 
MBSR trains women to recognize and discriminate accurately the various components of daily life experiences 
such as thoughts, feelings, and sensations while at the same time, developing a nonreactive awareness and accept-
ance towards these thoughts, feelings and sensations20,21.

Mindfulness based therapies has been effective in improving physical and psychological outcomes in a vari-
ety of clinical and non-clinical settings in the last three decades22–25, although few studies focus on women with 
menopausal symptoms26.

The first pilot study of MBSR was conducted in 2006 and 15 women with moderate or severe hot flushes 
using MBSR showed a reduction in the severity of hot flushes and significant changes on the psychosocial scale8. 
However this study lacked a control group. A further study by Carmody et al. randomized 110 women with 
moderate or severe hot flushes to MBSR or as a wait-list control27. Results showed a reduction in feeling ‘both-
ered’ by hot flushes, improved sleep quality, decreased anxiety and perceived stress and improved quality of life. 
Interestingly, there were no reductions in the severity or frequency of hot flushes. This suggests that reducing 
negative emotions such as anxiety and stress may help women cope in the menopausal transition. However, due 
to the lack of an active control group for comparison, it was difficult to delineate the independent effects of MBSR 
from the non-specific effects of group interactions and additional attention received from instructor and group 
members.

Aims and Objectives
The aim of the study was to evaluate the effectiveness of MBSR in reducing menopause-related vasomotor, psy-
chological and somatic symptoms among peri-menopausal and post-menopausal women by comparing the inter-
vention a menopause education control (MEC) group.

We hypothesized that patients randomized to the MBSR group would show a reduction both of 
menopause-related psychological and somatic symptoms when compared to active controls (MEC).

Methods
Study Design.  This was a randomized controlled trial with two study arms: (1) an MBSR program led by a 
trained instructor; and (2) a menopause-education control group. Both MBSR and MEC lasted for eight weeks 
and the outcome measures were collected at similar time points baseline, 2 months (immediately post interven-
tion), 5 months and 8 months (3 months and 6 months post intervention respectively). The MEC intervention 
controls for nonspecific factors including instructor attention, group support and physical activity. The MBSR 
and MEC intervention were both conducted in groups with matching group size and instructor attention of 
2.5 hr-session weekly for 8 weeks. Physical activity/techniques consisted of at least 60 minutes. For MEC group, 
simple stretching exercises were taught for better posture and aiming to improve joint mobility; whilst for MBSR 
group, mindful exercises were introduced to cultivate nonjudgmental awareness of physical sensations. In both 
groups, participants were asked to complete the same amount (40 minutes) of home practice.

Participants.  Patients were recruited from community and primary care settings: (1) advertisements invited 
women between the ages of 40–60 with menopausal symptoms were posted in local newspaper columns; (2) 
internal emails were sent to the Chinese University of Hong Kong (CUHK) staff, students and alumni; (3) recruit-
ment articles were posted in newsletters of Centre of Research and Promotion of Women’s Health (CRPWH) and 
Women’s clubs of the Family Planning Association of Hong Kong; (4) posters and leaflets were also distributed 
in General Outpatient and Family Medicine Clinics of the New Territories East Cluster of the Hospital Authority 
and the Prince of Wales Centre of the Hong Kong Society for Rehabilitation. The invitation described briefly an 
8-week program which involved mindfulness or psychoeducation.

All recruited participants fulfilled the following inclusion criteria: (1) Chinese women aged 40–60 years, who 
were peri-menopausal or post-menopausal1,6. Peri-menopausal status was defined as the period with changes in 
menstrual pattern and irregular cycle with changes in frequency compared with 12 months ago. Post-menopausal 
status was defined as absence of periods for at least 12 months; (2) women who were willing to maintain their 
present exercise and dietary pattern; and (3) women having a somatic symptom score of six or above on the 
Greene Climacteric Symptom Score. The average complaint on somatic subscale was reported to be 6.16 (SD 4.25) 
based on 200 Scottish women aged 40–55 years from menopause clinics28. Since somatic symptoms have been 
found to be more common among Hong Kong Chinese women as compared to Caucasians6, and local studies 
showing with a mean score of 5.4–6.4, the score of six on somatic subscale was chosen as one of the inclusion 
criteria29,30. Interested participants were excluded if they: (1) had psychiatric and medical comorbidities that were 
potentially life-threatening (i.e., psychosis, suicidal ideation, terminal medical illness) or conditions expected to 
severely limit patient participation or adherence (e.g., psychosis, current substance or alcohol abuse, dementia, 
and currently pregnant); or (2) had medical conditions or medications that might affect menopausal symptoms 
including hot flushes (such as the presence of thyroid disease or the use of selective estrogen receptor modulator, 
hormone therapy, or the use of traditional Chinese medicine for the menopause); (3) women who had previously 
practiced or were currently practicing meditation. Participants who were using any anxiolytic or antidepressants 
were asked to keep their present dosage stable and to immediately report any change of medication during the 
study period; and (4) had hysterectomy or oophorectomy.
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All interested subjects were initially screened over the phone by our trained research staff to determine their 
eligibility. Those who were eligible, individual face-to-face interviews were scheduled to further confirm the 
inclusion and exclusion criteria by the clinician investigator. The objectives of the study were further explained 
and informed consent was obtained. All interviews were conducted at the Chinese University of Hong Kong. 
Participants were randomly assigned to one of the treatment groups by using a list of computer-generated random 
numbers. The generation of random numbers and assignment was performed by a statistician who was not part of 
the research team to ensure concealment of randomization. The allocation to the two groups was 1:1. Recruitment 
stopped when the target sample size was reached. Between Feb 2014 and Jan 2015, six batches of study interven-
tion and active control groups were conducted. Group sizes ranged from 11 to 21. Participants were blinded to the 
study hypotheses. Ethical approval for the study was granted by the Joint Chinese University of Hong Kong – New 
Territories East Cluster Clinical Research Ethics Committee (approval number: CRE-2011.561), and procedures 
were carried out in accordance with the approved guidelines.

Interventions.  Mindfulness-based Stress Reduction (MBSR).  The MBSR program utilized stress-reduction 
skills which included sitting and walking meditation, yoga and body scan17–19. The participants were instructed 
to maintain attention on their immediate experience with an attitude of openness, acceptance, and compas-
sion16–18,27. Three instructors (two clinical psychologists and one nurse) were employed to deliver the MBSR pro-
gramme. All three instructors had received trainings at the UMass Center for Mindfulness, attended retreats and 
have more than 2 years of teaching experience in MBSR. The recruitment of three instructors was to increase the 
generalizability (external validity) of the findings and to show that it is not the therapist per se but the therapeutic 
modality that accounted for changes in outcomes. The Chinese MBSR program followed the standard MBSR pro-
tocol, only that it was conducted in Chinese17. The Chinese MBSR program has been successfully applied in other 
studies31,32. It consisted of two-and-a-half-hour weekly sessions for eight weeks with a total of 20 hours. The pro-
gram included 40-minute daily homework exercises that consisted of guided (audiotaped) or unguided awareness 
exercises directed at increasing moment-by-moment non-judgmental awareness of bodily sensations, thoughts 
and feelings, together with exercises designed to integrate the application of awareness skills into daily life. The 
curriculum included training in mindfulness through (1) a body scan, the gradual moving of attention through 
the body from head to feet while lying on a mat on the floor, bringing awareness particularly to bodily sensations; 
(2) sitting meditation, in which attention is brought to breathing sensations and the flow of bodily sensations, 
thoughts, and emotions; and (3) mindful stretching exercises, to cultivate awareness during simple stretching 
movement17. The key themes of MBSR included the empowerment of participants and a focus on awareness and 
acceptance of experience of the present moment. Participants were guided to develop a “decentered” perspective 
on thoughts and feelings, in which these were viewed as passing events in the mind. The study MBSR protocol 
utilised a general approach similar to previous studies8,27.

Menopause Education Control (MEC).  Psychoeducational programs deliver health information on the men-
opausal transition in combination with education and exercise in small support groups. This can help women 
process their experiences on cognitive, emotional and social levels and empower self-care by providing emotional 
and practical help33–36.

The purpose of the MEC was to act as an active control group to match non-specific effects including instruc-
tor’s attention and social support from group. The MEC also consisted of two-and-a-half-hour weekly sessions 
for eight weeks with a total of 20 hours and were conducted according to a protocol used previously in similar 
research31. These sessions included health information about the menopause, self-help and medical treatments, 
discussion of expectations and beliefs about the menopause and general health advice and discussion (stress 
reduction, exercise, smoking and diet)35,37. Three nurses were employed to lead these sessions and all have at least 
two year clinical experience in conducting psychoeducation sessions. Each sessions were supplemented with 
discussion with respect to the content of the educational presentation as well as mutual sharing. Active control 
group participants were taught simple stretching techniques which focused on physical techniques only and did 
not require the level of attention and awareness mindfulness practices require. Participants were encouraged to 
practice stretches for 40-minute daily. Both MBSR and MEC sessions were audiotaped.

Measures.  Subjects’ demographic data, including age, sex, educational status, household income and size, the 
use of medication (including psychotropics), use of dietary supplements and medical history (including medical 
and psychiatric history), were collected before their individual interview with the clinician investigator.

Primary outcome measures.  Greene Climacteric Scale (GCS): the climacteric symptoms were assessed by the 
Chinese version of the GCS38,39. The GCS consists of 21 items that are grouped into five different domains: anxiety 
(6 items); depression (5 items); somatic symptoms (7 items); vasomotor symptoms (2 items); and sexual symp-
toms (1 item). The modified GCS was used in this study with the addition of urogenital symptoms with three 
items: increased urinary frequency, urinary incontinence, and vaginal dryness which was used previously and was 
validated38,39. Each symptom was scored on a four-point rating scale from 0 (not at all bothered) to 3 (extremely 
bothered), and the total score showed the overall severity of the climacteric symptoms. The instrument was found 
to be valid and culturally equivalent for clinical assessment of menopausal symptoms in Hong Kong Chinese39. 
The primary outcome measure was the total GCS scores at 8 months (6 months post intervention).

Secondary outcome measures.  Perceived Stress: Stress was measured by the Global Measure of Perceived Stress 
Scale (PSS)40. The psychometric data for the Global Measure of Perceived Stress revealed robust reliability, with 
Cronbach alpha coefficients ranging from 0.84–0.86. The Chinese version was used in this study41. Internal con-
sistency for the Chinese version of the PSS ranged from 0.79 to 0.85 with test–retest reliability of 0.81.
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Health related Quality of Life: Health related quality of life was measured by the validated Chinese ver-
sion Medical Outcomes Study Short-Form Health Survey (SF-12)42. The SF-12 is a 12-item survey that reports 
health-related quality of life, including both physical (PCS) and mental (MCS) functioning and well-being. It has 
shown to be a valid measure for measuring health related quality of life in local Chinese population.

Mindfulness: Mindfulness was measured by the Five Facet Mindfulness Questionnaire (FFMQ) to evaluate 
whether the increase or changes in mindfulness were related to changes in the outcomes of menopausal symp-
toms43. This scale was translated in Hong Kong and had undergone an initial validation process44.

Participants were assessed at four timepoints: baseline, 2 months after randomization (immediately post 
intervention), and at 5 and 8 months (3 and 6 months after intervention respectively) using self-administrated 
questionnaire including both primary and secondary outcomes. The baseline questionnaires were distributed 
to participants after their interview with the clinician investigator. Participants did not know the randomiza-
tion result when completing the baseline questionnaires. The following three questionnaires together with pre-
paid envelopes were posted by mail. Participants who dropped out during the study period were encouraged to 
complete the final questionnaire as their last follow-up. If the questionnaire was not returned within 2 weeks, a 
reminder telephone call was made. A maximum of three follow up calls were made.

Data and statistical analysis.  Baseline characteristics including age, education background, occupation, 
marital status, religious belief, monthly household incomes and the stages of menopause of the two groups were 
compared using the independent samples t-test for continuous variables and chi-square test for categorical var-
iables. The primary outcome, the total GCS score at 8 months (6 months after intervention), was analysed using 
ANCOVA with adjustment of the baseline total GCS scores. Intention to treat (ITT) and per protocol (PP) analy-
ses were conducted using observed and imputed data. ITT population included all participants randomized and 
PP population included participants received at least six or more sessions. Multiple imputations were used to 
handle missing data and were done by using the R package mice, version 2.2.5 to create 20 complete datasets by 
chained equations45. Robin’s rule was adopted to calculate the effect estimates from the 20 completed datasets46. 
Secondary analyses included analyses on all subscales of GCS, PSS, FFMQ, and SF-12 at 8 months (6 months post 
intervention) using ANCOVA with adjustment of the baseline scores. In addition, statistical analysis of changes of 
primary and secondary outcomes including GCS, PSS, FFMQ and SF-12 overtime were made using linear mixed 
models. In our models, intervention group, time and the interactions between the intervention group and time 
were treated as fixed factors, and an unstructured covariance structure was employed. A two-sided p-value of 0.05 
or less was considered statistically significant.

Sample Size.  A previous study that evaluated the effects of MBSR on reducing hot flush bother and meno-
pausal related quality of life were used for sample size calculation27. Using pilot data that evaluated an existing 
menopausal education support group run by CRPWH, we assumed similar effect size of MEC of −0.286 and the 
average R-square value between the response and the covariates of 0.15, with 2 sided type I error of 5% and 85% 
power to detect statistical significant mean differences between MBSR group and MEC group, the required sam-
ple size was 78 participants in each group. Assuming a dropout rate of around 20%, our enrolment target was196 
with 98 participants in each group.

Data Availability.  The datasets generated during and/or analysed during the current study are available from 
the corresponding author upon request.

Results
Participants were recruited from August 2013 to November 2014. A total of 1085 women were assessed for eli-
gibility, of which 197 participants enrolled in this study, reaching the targeted number for recruitment for this 
study (Fig. 1). The most common reason for exclusion from the study was under threshold GCS score (n = 275) 
and women presenting outside the defined peri-menopause or who’s period has stopped for more than 3 years 
(n = 232). The average age was 52.0 ± 3.09 years old and 60.9% (n = 120) participants were in the peri-menopausal 
stage during the intervention. At baseline, 5 participants in the MBSR group and 6 participants in the MEC group 
were on stable psychiatric medication for more than 3 months. Demographics of all participants and the char-
acteristics of the two study arms are presented in Table 1. There were no significant differences between the two 
groups on demographic variables or the baseline outcome measures, except for the vasomotor subscale of the 
GCS. No known harms or unintended effects were reported from either of the groups. Due to scheduling con-
flicts, the three MBSR instructors lead 3, 2, and 1 group(s) respectively. The teaching configuration was mirrored 
by MEC instructors in teaching 3, 2 and 1 group(s) respectively. Fidelity checks of both groups were conducted by 
randomly reviewing 10% of the total sessions. The treatment fidelity ratings were 86.17% for MBSR group (82%, 
92% and 84.5% respectively) and 95.67% for MEC group (89%, 98% and 100%).

Primary Outcome.  A reduction of total GCS scores at 8 months (6 months post intervention) was seen 
in both MBSR and MEC groups. After controlling for participants’ baseline GCS scores, there was a significant 
effect of group membership on participants’ total GCS scores at 8 months. A significant reduction of total GCS 
scores was seen in the MBSR group on total GCS score compared to MEC group. The mean difference between 
MBSR group and MEC group is −3.27 (−5.51 to −1.03, p = 0.005, Cohen’s d = −0.49) for ITT population using 
observed data only (Table 2). The results were the same for PP population as well as when imputed data was used.

Secondary Outcome.  To look at the group effect on subscales of GCS, ANCOVA analyses controlling 
for baseline scores using observed data revealed significant reduction of MBSR on anxiety and depression 
subscales, but not on somatic, vasomotor, sexual and urogenital subscales were used. Group effects on anxi-
ety (F(1,35) = 7.53, p = 0.007) and depression (F(1,21) = 4.78, p = 0.031) were significantly different for ITT 
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population using observed data only. The results were similar, except on anxiety subscale using both observed 
and imputed data for ITT population (p = 0.070). No significant differences were reported between MBSR and 
MEC on secondary outcome measures which included PSS, FFMQ and SF-12 (mental and physical components).

Secondary analyses using data collected at all time points including baseline, 2 months, 5 months and 
8 months were conducted using Linear Mixed Model (LMM) following the intention to treat principle on all 
outcome measures. The LMM results on total GCS scores indicated significant Time effect (F(3,159) = 38.63, 
p < 0.0001) and Group x Time interaction (F(3,159) = 3.41, p = 0.019), suggesting that menopausal symptoms 
improved over the study period and the group effect varied with time. The estimated means and 95% confidence 
intervals generated by the LMM procedure were presented in the trajectories in Fig. 2(a). Significant Time effects 
were reported on all sub scales except for sexual dysfunction. Improvements were reported on anxiety, depres-
sion, somatic, vasomotor and urogenital subscales in both MBSR and MEC groups. Significant main effect of 
Time was also reported on PSS and SF-12, indicating that improvements took place for all participants regardless 
of their group allocation. However, no Group × Time interaction were seen in any of the secondary outcome 
measures, suggesting the improvements observed in the two groups do not significantly differ from each other.

Treatment Adherence.  On average, the MBSR group attended 6.29 ± 2.03 sessions, whereas the MEC 
group attended 6.08 ± 1.98 session. There was no significant difference between the two groups on the number 
of sessions attended. Seventy-two (73.5%) participants who received MBSR and 70 (70.7%) participants who 
received MEC attended ≥6 sessions. The main reason for absence was due to participants’ unexpected scheduling 
conflict. Ten participants randomized to MBSR group and nine participants randomized to MEC group dropped 
out during intervention, the reasons were 1) not interested in the course (n = 7), 2) work constraints (n = 12). At 
5 months after baseline assessment, 41 (41.8%) participants in MBSR group and 39 (39.41%) participants in the 
MEC group reported that they still practiced the techniques taught during class. The number of participants who 

Figure 1.  The CONSORT diagram.
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kept practice was 33 (33.7%) in the MBSR group and 28 (28.3%) in the MEC group at 8 months after baseline 
assessment. There is no significant relationship between practice and study outcomes.

Discussion
To our knowledge, this is the largest reported study of MBSR for menopausal symptoms (n = 197) and the first 
in comparing MBSR with active controls using a psychoeducation group (MEC). This study aimed to seek the 
independent effects of mindfulness above non-specific effects such as small group support and instructor’s atten-
tion. Both MBSR and MEC were shown to reduce overall menopausal symptoms using the Greene Climatic Scale 
(GCS) over time. There appears to be a significant reduction of anxiety and depression symptoms in the MBSR 
group.

Consistent with the study by Carmody et al.27, we have demonstrated positive MBSR effects on anxiety, 
although we were unable to replicate positive effects on vasomotor symptoms and perceived stress over active 
controls. Our study did not particularly target women with moderate or severe hot flushes or night sweats as the 
inclusion criteria focus on symptoms commonly exhibited in a Chinese population47,48. The women in our study 
were, slightly younger (with mean age of 52.0 years than 53.1 years)27, of a lower educational level (postgraduate 
9.1% vs. 38%)27 and likely to have mild to moderate vasomotor symptoms.

Previous studies of behavioural therapies on menopausal symptoms reporting positive outcomes involve var-
ious types of relaxation or respiration techniques from progressive muscle relaxation49, paced respiration50,51 or 
applied relaxation techniques52,53. However, these studies were limited by small sample sizes (all n < 35). Physical 
exercise with meditation or relaxation i.e. yoga had shown some improvement in psychological symptoms and 
musculoskeletal pain when compared with exercise or walking; studies were small or had methodological lim-
itations54–57. In this study, active controls (MEC) had elements of physical exercise using stretching but did not 
involve meditation, relaxation or respiration techniques of MBSR. The positive effects of MBSR on psycholog-
ical symptoms of anxiety and depression have previously been extensively documented and is consistent with 
our study findings58–60. Despite positive effects of MBSR on psychological symptoms, we have demonstrated no 
significant reduction of somatic and vasomotor symptoms above active controls (MEC). The study suggests that 
components of MBSR e.g. acceptance, meditation, relaxation and paced respiration have little effect on the per-
ception and coping of other menopause-related symptoms.

Items Total (n = 197) MBSR (n = 98) MEC (n = 99) p value*
Demographic characteristics

Age, mean (sd) 52.0 (3.09) 51.9 (3.0) 52.1 (3.2) 0.323

Education, n (%) 0.115

  Primary school or below 11 (5.6) 3 (3.1) 8 (8.1)

  Secondary school 136 (69.0) 69 (70.4) 69 (67.7)

  Diploma 32 (16.2) 19 (19.4) 13 (13.1)

  University or above 18 (9.1) 7 (7.1) 11 (11.1)

Occupation, n (%) 0.462

  Housewife 91 (46.2) 46 (46.9) 45 (45.5)

  Employed 75 (38.1) 36 (36.7) 39 (39.4)

  Retired or unemployed 31 (15.7) 16 (16.3) 15 (15.2)

Marital Status, n (%) 0.241

  Single 20 (10.2) 10 (10.2) 10 (10.1)

  Married 149 (75.6) 72 (73.5) 77 (77.8)

  Separated/Divorced 22 (11.2) 14 (14.3) 8 (8.1)

  Alone/Bereaved 6 (3.0) 2 (2.0) 4 (4.0)

Religion, n (%) 0.226

  None 117 (59.4) 60 (61.2) 57 (57.6)

  Buddhist/Taoist 25 (12.7) 12 (12.2) 13 (13.1)

  Christianity/Catholicism 50 (25.4) 22 (22.4) 28 (28.3)

  Others 5 (2.5) 4 (4.1) 1 (1.0)

Family Size, mean (sd) 3.1 (1.1) 3.1 (1.1) 3.2 (1.1) 0.187

Monthly Household Income 0.124

  $10000 or below 57 (28.9) 26 (26.5) 31 (31.3)

  $10001–$20000 74 (37.6) 38 (38.8) 36 (36.4)

  $20001–$30000 42 (21.3) 25 (25.5) 17 (17.2)

  $30001 or above 23 (11.7) 8 (8.2) 15 (15.2)

Stage of menopause 0.447

  Peri-menopause 120 (60.9) 59 (60.2) 61 (61.6)

  Post-menopause 77 (39.1) 39 (39.8) 38 (38.4)

Table 1.  Demographic characteristics of participants at baseline (n = 197). *p value was based on independent 
sample t-test for continuous variables and chi-square test for categorical variables.
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Despite the reduction of menopausal psychological symptoms in the MBSR group, we were unable to demon-
strate a difference of mindfulness levels between MBSR and MEC groups, except on the Observe subscale, to explain 
the positive effects of MBSR on menopausal symptoms. Mindfulness levels (FFMQ) increased in both the MBSR 

MBSRa MECa Between group differenceb p value Cohen’s d

Primary outcome

GCS total score

Baseline 31.72 (10.23); 98 30.68 (8.35); 99

8 months 23.52 (8.93); 69 26.04 (8.84); 70 −3.27 (−5.51 to −1.03) 0.005 0.49

Secondary outcome

GCS-Anxiety

Baseline 8.23 (2.96); 98 8.00 (2.48); 99

8 months 5.97 (2.49); 69 6.97 (2.57); 70 −0.99 (−1.71 to −0.28) 0.007c 0.46

GCS-Depression

Baseline 6.96 (2.95); 98 6.59 (2.45); 99

8 months 4.78 (2.60); 69 5.39 (2.41); 70 −0.77 (−1.47 to −0.07) 0.031 0.24

GCS-Somatic

Baseline 8.79 (3.09); 98 9.03 (2.98); 99

8 months 6.39 (2.94); 69 7.44 (3.52); 70 −0.80 (−1.66 to 0.07) 0.072 0.31

GCS-Vasomotor

Baseline 2.78 (1.55); 98 2.29 (1.59); 70

8 months 2.28 (1.73); 69 2.10 (1.36); 70 −0.28 (−0.69 to 0.13) 0.185 0.23

GCS-Urogenital

Baseline 3.50 (1.91); 98 3.44 (1.80); 99

8 months 2.84 (1.76) 69 2.89 (1.55) 70 −0.19 (−0.61 to 0.25) 0.397 0.14

GCS-Sexual

Baseline 1.47 (0.94); 98 1.32 (0.79); 99

8 months 1.26 (1.00); 69 1.26 (0.81); 70 −0.15 (−0.41 to 0.11) 0.248 0.20

PSS

Baseline 28.98 (7.11); 98 28.15 (5.32); 99

8 months 25.33 (7.65); 69 26.96 (6.89); 70 −1.70 (−3.59 to 0.18) 0.076 0.30

FFMQ-Observe

Baseline 22.00 (5.26); 98 22.48 (5.25); 99

8 months 23.86 (4.82); 69 22.54 (5.17); 70 1.74 (0.33 to 3.16) 0.016 0.59

FFMQ-Describe

Baseline 24.50 (5.44); 98 24.53 (5.25); 99

8 months 25.51 (4.50); 69 24.94 (4.64); 70 0.19 (−1.04 to 1.26) 0.851 0.12

FFMQ-Act with Awareness

Baseline 24.19 (5.33); 98 26.16 (5.00); 99

8 months 25.16 (4.87); 69 26.03 (5.05); 70 0.03 (−1.22 to 1.28) 0.962 0.12

FFMQ-Nonjudge

Baseline 23.84 (4.10); 98 23.28 (4.45); 99

8 months 23.35 (3.92); 69 24.20 (4.10); 70 −0.81 (−1.98 to 0.36) 0.172 0.18

FFMQ-Nonreact

Baseline 20.13 (3.45); 98 19.98 (3.12); 99

8 months 21.03 (3.33); 69 20.27 (3.79); 70 0.72 (−0.23 to 1.67) 0.135 0.22

PCS

Baseline 38.51 (7.50); 98 38.58 (8.64); 99

8 months 41.83 (7.73); 69 41.54 (7.85); 70 0.73 (−1.48 to 2.93) 0.517 −0.11

MCS

Baseline 39.66 (10.03); 98 39.67 (8.95); 99

8 months 43.53 (9.86); 69 42.52 (9.83); 70 0.76 (−2.01 to 3.54) 0.587 −0.10

Table 2.  ITT result on primary and secondary outcomes based on observed data. Primary and secondary 
outcomes at 8 months. aMean (SD); n bMean (95% CI) cDifferent result reported on ITT analysis using both 
observed and imputed data (p = 0.070). MBSR – Mindfulness Based Stress Reduction; MEC - Menopause 
Psycho-education control; GCS - Greene Climacteric Scale; PSS – Perceived Stress Scale; FFMQ – Five Facet 
Mindfulness Questionnaire; PCS – SF12 physical component; MCS – SF12 mental component; ITT- Intention 
to treat.
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and MEC groups. This phenomenon has also been demonstrated in other studies of mindfulness and active controls 
which used self-reported questionnaire to measure the levels of mindfulness33. The improvement of overall meno-
pausal symptoms and psychological symptoms in MBSR may be facilitated by other mediatory mechanisms such 
as relaxation, paced respiration or other unmeasured complex psychological pathways e.g. increase in acceptance. 
An alternative explanation is the complexity and difficulty in assessing outcomes in mindfulness levels and/or other 
mechanisms. Some have also argued that mindfulness is a difficult construct to be measured by questionnaire and 
there is a need to improve the existing scales with higher discriminant ability34. MEC components may also elicit 
constructs of MBSR in acceptance and psychological processes through small group support, information giving 
and physical exercise. Menopausal symptoms declined in both MBSR and MEC groups in our study. Numerous 
studies on psychoeducation programs have show positive effects from baseline symptoms, although none utilised 
an RCT approach to compare with usual care or no treatment35–37,61,62. Further studies are needed to differentiate the 
mechanism of effect given that there are psychological, behavioural, group and attention components to MBSR and 
MEC groups and to compare with the natural course of symptoms in menopause.

The strength of our study includes the ability to evaluate overall menopausal symptoms using a multidimen-
sional tool (GCS) to differentiate anxiety and depression symptoms and to encompass the spectrum of meno-
pausal symptoms. Our study is the largest trial for psychological therapies for menopausal symptoms and is the 
first to encompass an active control group, with the longest follow up of 6 months post intervention. In addition, 
we included both peri-menopausal and post- menopausal women with non-selective approach to menopausal 
symptoms.

Limitations.  The women in our study may not be representative of the general female population with men-
opausal symptoms within the region of Hong Kong. Those in full time employment constitute 38.1% of our 
study population whilst full time employment was 63% for women aged between 50–54 years63. Self- selection 
bias is likely as the program require regular attendance and time commitment of participants. Characteristics of 
self-selection bias e.g. social support, loneliness may be further explored in further studies. Meanwhile, those 
attending are likely representative of those most willing to attend should such programs become available.

Although a clinician investigator excluded those who had life threatening psychiatric illness and assessed 
participants as being stable on current medication for depression and anxiety, no validated screening tools were 
used to assess psychological symptoms apart from the GCS depression and anxiety subscales. In addition, there 
has been a lack of studies in comparing GCS anxiety and depression subscales with validated scales of anxiety and 
depression. A cut-off score of 10 had been recommended for clinically anxious or depression according to a study 
comparing the GCS and the Hospital Anxiety and Depression Scale28. Using this cut off, there were no significant 
differences of clinically relevant anxiety and depression symptoms between MBSR and MEC groups. The mean 
score was presented in Table 2.

In addition, the time effects in reduction of anxiety, depression, somatic, vasomotor and urogenital subscales 
may in part be due to the natural course of menopause rather than the interventions. This is difficult to assess, as 
there was no inactive control group in our study.

Meanwhile, the research intervention was delivered by experienced personnel (MEC) and may require highly 
trained personnel (MBSR), which may limit the feasibility of these interventions in the community.

Figure 2.  Estimated mean scores for patients reported outcomes in MBSR and MEC group over the study 
period. Error bars represent the 95% confidence intervals.
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Conclusion
This large randomized control trial of MBSR and active controls (MEC) in symptomatic peri-menopausal and post-
menopausal women show that menopausal symptoms in both MBSR and MEC significantly reduced over time of the 
study period of 8 months (6 months post intervention). MBSR show a greater reduction of psychological symptoms of 
depression and anxiety above active controls but similar reduction in somatic, urogenital and vasomotor symptoms.

Trial Registration.  Centre for Clinical Trials, Clinical Trials Registry – Chinese University of Hong Kong, 
trial number: CUHK_CCT00365 (https://www2.ccrb.cuhk.edu.hk/registry/public/204) and Chinese Clinical 
Trials Registry, trial number ChiCTR-TRC-13003192 (http://www.chictr.org.cn/showprojen.aspx?proj=6367).
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