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Introduction
Multiple sclerosis (MS) is a neuroinflammatory 
demyelinating disorder that affects three times as 
many females as males. As MS typically is diag-
nosed between 20 and 40 years of age, a majority of 
these patients will experience menopause after MS 
onset.1 The remarkable advances in disease-modify-
ing therapies (DMTs) over the past two decades 
have meant that an increasing number of patients 
are approaching midlife with less cumulative disa-
bility than in prior decades. Yet, much is unknown 
about the quality of life (QOL) and mental health of 
postmenopausal women with MS—who are typi-
cally excluded from randomized clinical trials for 
new DMTs.2

Menopause is a normal physiological transition with 
significant hormonal changes, including fluctuations 
in estrogen levels before its postmenopausal decline.3 
In women with MS, qualitative studies have sug-
gested that menopausal vasomotor symptoms (VMSs) 
can exacerbate existing MS symptoms, potentially 
through an Uhthoff’s-like phenomenon. Furthermore, 
“overlap symptoms” common to both MS and the 
menopausal transition, such as worsening mood, 
fatigue, and bladder control, could cumulatively 
worsen symptoms in MS.4–7 Finally, in the general 
population, the perimenopausal period is associated 
with worse sleep quality, including sleep onset and 
sleep maintenance. Menopause could therefore also 
exacerbate MS symptoms through worsening in sleep 
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quality, which disproportionately affects people with 
MS.8–11 Because of this, it was hypothesized that poor 
sleep quality and worse VMSs would impact general 
mental health in this patient population.

To better characterize these relationships, the current 
study aimed to evaluate contributors to mental health 
in cis-women at midlife, and particularly to under-
stand how sleep and VMS may influence mental 
health. To accomplish this, a secondary analysis was 
performed using baseline data from two clinical trial 
cohorts, encompassing 59 peri/postmenopausal 
women at midlife. Trial 1 was enriched for patients 
experiencing bothersome VMSs.

Participants and methods

Study setting
Secondary analyses were performed using data 
collected at the baseline visit of two clinical trials 
conducted in the UCSF Center for MS and 
Neuroinflammation.

Trial 1. The first trial (ClinicalTrials.gov Identifier: 
NCT04002934) studied the impact of a hormonal 
therapy (bazedoxifene + conjugated estrogens, Dua-
vee®) on menopausal symptoms in women with MS. 
In this trial, 24 ambulatory peri/postmenopausal 
women with MS and bothersome menopause symp-
toms were randomized 1:1 to receive either treatment 
or placebo for 2 months.12 Key inclusion criteria 
included females aged 40–62 years, MS by 2010 
International Panel Criteria, EDSS 0.0–6.0 (inclu-
sive), amenorrhea for at least 6 months or in early 
postmenopause (last menstrual period within 2 years), 
and no change in MS DMT in prior 6 months, or 
2 months if changing to anti-CD20 monoclonal anti-
body therapies (rituximab or ocrelizumab) because of 
shorter therapeutic lag. Exclusion criteria included: 
body mass index > 50 kg/m2, uncontrolled co-mor-
bidities (e.g. hypertension, thyroid), substance abuse, 
moderate or severe depression, relapses or steroid 
treatment in prior month, or menopausal hormone 
therapy use within 2 months of enrollment. Known 
sleep disorders were not excluded.

Trial 2. The second clinical trial (ongoing, Clinical-
Trials.gov Identifier: NCT02710214) evaluated the 
effect of a selective estrogen receptor modulator 
(bazedoxifene), on remyelination in peri/ postmeno-
pausal women with MS. In this delayed start trial, par-
ticipants are randomized 1:1 to receive either 
treatment or placebo for the first 3 months of the 

study, then treatment for all participants in the last 
3 months. Key inclusion criteria include: females 
aged 45–65 years (or 40+ and postmenopausal), MS 
by 2010 International Panel Criteria, EDSS 0.0–6.0 
(inclusive), and no change or planned change in MS 
DMT for 6 months. Exclusion criteria include: MS 
disease duration > 25 years, uncontrolled co-morbidi-
ties (e.g. hypertension, thyroid), substance abuse, and 
moderate or severe depression.

Variables collected
For both trials, at baseline, patient-reported outcomes 
(PROs) and neurological outcomes were collected 
from all participants (Table 1).

Patient-reported outcomes. All PROs were collected 
via REDCap, except for hot flash diaries that were 
collected on paper forms.

Quality of life. Medical Outcomes Study 36-Item 
Short-Form Survey13 (SF-36, Trials 1 and 2). This 
instrument assesses eight health concepts that con-
tribute to two composite scores. The eight health 
concepts surveyed are: physical functioning, role 
limitations due to physical health, bodily pain, gen-
eral health perception, vitality/energy, social func-
tioning, role limitations due to emotional problems, 
and general mental health. The two composite scores 
are a physical composite score and mental compos-
ite score (MCS). Each health concept is scored indi-
vidually from 0 (worse) to 100 (better). The general 
mental health scores were the primary focus of the 
analyses.

Hot flashes (VMSs). Daily hot flash diary14 (Trials 
1 and 2). These were collected twice daily (Trial 1) 
and once daily (Trial 2). The average number of hot 
flashes per day in the first 2 weeks of the study was 
included in analyses.

Hot Flash-Related Daily Interference Scale (HFRDIS; 
Trial 1 only). This weekly survey15 utilizes a 10-point 
rating system to quantify the impact of hot flashes on 
daily activities and QOL. This measure was collected 
at the baseline of the study before intervention.

Sleep. Pittsburgh Sleep Quality Index16 (PSQI, 
Trials 1 and 2). This evaluates sleep quality and dis-
turbance over the past month, and is scored into seven 
subscores (subjective sleep quality, sleep latency, 
sleep duration, sleep efficiency, sleep disturbance, 
use of sleep medication, and daytime dysfunction) 
and one global score, in which higher scores indicate 
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Table 1. Demographic and clinical characteristics of 59 peri/postmenopausal women with MS included in the analyses.

Characteristic Trial 1 (n = 24) Trial 2 
(n = 35)

Total  
(n = 59)

Comparison p-value 
(t-test or χ2)

Age, mean (SD) 51.2 (3.6) 52.2 (3.3) 51.8 (3.4) p = 0.27

Median (IQR) 51.0 (4.25) 51.0 (4.0) 51.0 (4.5)

Disease duration, mean (SD) 11.0 (8.5) 11.5 (6.9) 11.3 (7.6) p = 0.83

Median (IQR) 10.0 (12.5) 9.0 (11.0) 10.0 (12.0)

Disease type, n (%)

 RRMS 21 (87.5%) 35 (100%) 56 (94.9%) χ2 = 4.61, p = 0.10

 SPMS 2 (8.3%) 0 (0%) 2 (3.3%)

 PPMS 1 (4.2%) 0 (0%) 1 (1.7%)

Race/ethnicity n (%)

 White, non-Hispanic 21 (87.5%) 33 (94.3%) 54 (91.5%) χ2 = 1.47, p = 0.48

 Hispanic or Latinx 0 (0%) 2 (5.7%) 2 (3.4%)

 Black or African American 2 (8.3%) 0 (0%) 2 (3.4%)

  Native Hawaiian or Other Pacific 
Islander

1 (4.2%) 0 (0%) 1 (1.7%)

Years of education, mean (SD) 16.2 (1.0) 17.0 (2.7) 16.7 (2.2) p = 0.15

Patient-reported quality of life
SF-36 (score range: 0–100), mean (SD)

 Physical functioning 68.3 (27.3) 76.0 (24.2) 73.1 (25.7) p = 0.29

 Role physical 46.4 (43.2) 48.6 (40.9) 47.8 (41.8) p = 0.86

 Bodily pain 62.4 (23.5) 71.6 (22.9) 68.2 (23.5) p = 0.16

 General health perceptions 50.0 (22.2) 59.7 (16.3) 56.1 (19.3) p = 0.07

 Vitality 38.6 (25.3) 54.3 (21.7) 48.4 (24.4) p = 0.02

 Social functioning 62.5 (30.7) 78.9 (22.3) 72.6 (27.1) p = 0.03

 Role emotional 71.4 (40.2) 48.6 (43.2) 57.1 (43.5) p = 0.06

 General mental health 76.2 (13.2) 74.2 (19.2) 74.9 (17.2) p = 0.04

 Physical composite score 39.1 (11.4) 44.9 (9.2) 42.7 (10.5) p = 0.04

 Mental composite score 48.1 (8.9) 46.5 (11.4) 47.1 (10.5) p = 0.59

Functional measures

 EDSS total score, median (IQR) 3.0 (2.5, 4.5) 2.5 (2.0, 3.5) 3.0 (2.0, 4.0) χ2 = 11.66, p = 0.39

 T25FW, mean (SD) 5.2 (1.3) 4.5 (0.8) 4.7 (1.0) p = 0.02

 Bowel/bladder FS, median (IQR) 1.0 (0.0, 2.0) 1.0 (0.0, 1.0) 1.0 (0.0, 2.0) χ2 = 2.78, p = 0.43

 SDMT, # correct (SD) 43.3 (10.4) 48.2 (7.9) 46.2 (9.3) p = 0.05

 LNS, mean (SD) 10.0 (1.8) – 10.0 (1.8) –

 CVLT-2 total correct, mean (df) – 58.2 (13.0) 58.2 (13.0) –

 BVMT – 27.0 (5.7) 27.0 (5.7) –

Menopausal symptoms

  HF (within 24 hours), mean (SD), 
(min.–max.)

5.0 (4.7)
(0.1–17.6)

1.5 (2.4)
(0.0–7.8)

3.0 (3.9)
(0.0–17.6)

p = 0.001

  HFRDIS (score range: 0–100), mean 
(SD)

24.6 (21.3) – 24.6 (21.3) –

Sleep symptoms

 PSQI (score range: 0–3) (mean, SD)

 Global score (score range: 0–21) 8.1 (2.6) 7.5 (3.1) 7.8 (2.8) p = 0.55

 Subjective sleep quality 1.2 (0.7) 1.3 (0.8) 1.2 (0.7) p = 0.64

 Sleep latency 1.6 (0.9) 0.9 (0.7) 1.3 (0.9) p = 0.02

 Sleep duration 0.8 (0.6) 0.7 (0.9) 0.7 (0.7) p = 0.95

 Sleep efficiency 0.7 (0.9) 1.1 (1.1) 0.8 (1.0) p = 0.23

 Sleep disturbance 1.8 (0.5) 1.8 (0.5) 1.8 (0.5) p = 0.79

 (Continued)
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worse sleep. The global PSQI score was used for the 
present analyses.

Insomnia Severity Index17 (ISI, Trial 1). The ISI is a 
seven-item survey used to assess the severity of 
insomnia symptoms using daytime and night-time 
features. Higher scores suggest more severe insomnia 
symptoms.

Mood. Center for Epidemiologist Studies—
Depression Scale18 (CES-D, Trial 2). This 20-item 
scale tests for symptoms of depression. Scores range 
from 0 to 60, with cutoffs as follows: no/mild (0–16), 
moderate (17–23), and severe (24 and above).

Objective neurological evaluations (Trials 1 and 2)
Expanded Disability Status Scale (EDSS). This is a 
standard disability evaluation test for MS and was 
completed by a trained neurostatus-certified neu-
rologist;19 from this, both the total score, and the 
bowel and bladder functional system (B/B FS) score 
were extracted.

Timed 25-foot walk (T25FW). This quantitative test of 
walking speed is one of the three components of the 
Multiple Sclerosis Functional Composite (MSFC).20

Cognitive evaluations. Symbol digit modalities test 
(SDMT; Trials 1 and 2). This sensitive and specific 
test assesses processing speed and working memory, 
which are typically affected domains in patients with 

MS who are cognitively impaired.21,22 A higher score 
on the SDMT measure indicates better cognitive 
performance.

Letter–number sequencing (LNS; Trial 1). This sub-
test of the Wechsler Memory Scale is used to assess 
verbal working memory.23 The recall score of the 
LNS is used in our analyses. A higher score on LNS 
indicates better cognitive performance.

California verbal learning test—second edition 
(CVLT-2; Trial 2). This is a measure of episodic ver-
bal learning and memory.24 Participants completed 
five trials and the total correct was included in analy-
sis. A higher score on the CVLT-2 measure indicates 
better cognitive performance.

Brief visuospatial memory test—revised (BVMT-R; 
Trial 2). This is a test of visuospatial learning and 
memory.25 Three trials of the BVMT were adminis-
tered and scores were summed for a total score, used 
in the analysis. A higher score on the BVMT-R meas-
ure indicates better cognitive performance.

Ethical statement
The trials for which these baseline data were collected 
were approved under the UCSF Institutional Review 
Board, #15-18004 and #18024511. These trials were 
listed on clinicaltrials.gov as NCT02710214 and 
NCT04002934, respectively. Written informed con-
sent was obtained from each participant in each study.

Characteristic Trial 1 (n = 24) Trial 2 
(n = 35)

Total  
(n = 59)

Comparison p-value 
(t-test or χ2)

 Use of sleep medication 0.9 (1.3) 1.0 (1.2) 1.0 (1.2) p = 0.91

 Daytime dysfunction 1.2 (0.7) 0.9 (0.7) 1.0 (0.7) p = 0.11

 ISI (score range: 0–28) (mean, SD) 10.2 (5.9) – 10.2 (5.9) –

Mood

  CES-D (score range: 0–60)  
(mean, SD)

– 16.0 (7.2) 16.0 (7.2) –

DMT, n (%)

 First-line self-injectables 4 (16.7%) 7 (20.0%) 11 (18.6%) χ2 = 7.01, p = 0.07

 Orals 8 (33.3%) 8 (22.9%) 16 (27.1%)  

 Monoclonal antibodies 6 (25%) 18 (51.4%) 24 (40.7%)  
 None 6 (25%) 2 (5.7%) 8 (13.6)  

Metrics bolded indicate the primary variables analyzed.
Abbreviations: DMT = disease-modifying therapy, EDSS = Expanded Disability Status Scale, HF = hot flash, HFRDIS = Hot 
Flash-Related Daily Interference Scale, IQR = interquartile range, ISI = insomnia severity index, LNS = letter–number sequencing, 
MSQOL-54 = multiple sclerosis quality of life 54, SD = standard deviation, SDMT = symbol digit modalities test, T25FW = timed 
25-foot walk.

Table 1. (Continued)
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Statistical analyses. In the current study, relation-
ships between general mental health, sleep, VMSs, 
and MS-related function were evaluated. Demo-
graphic and clinical characteristics were compared 
between each trial via independent t-tests or chi-
square tests. To identify important associations, a heat 
map of the clinical characteristics and PROs collected 
was generated. Spearman’s correlations were used to 
examine any significant associations between these 
variables, focusing on general mental health, PSQI, 
and HFRDIS. A mediation analysis was also per-
formed to assess whether VMS had direct and/or indi-
rect effects on mental health via sleep. A linear 
regression model was used for this analysis with sig-
nificance determined by bootstrapping. As such, the 
following specific questions were asked: (1) Which 
variables had the strongest associations with general 
mental health in this patient cohort? (2) Which vari-
ables were correlates of poor sleep quality?

Significance was set at an α = 0.05 for all analyses. 
The SciPy v1.9.1, Statsmodels v0.13.5, and NumPy 
v1.21.1 statistical packages were used.26

Results
Overall, this cohort of 59 cis-women had mean age 
51.8 years (SD = 3.4). Participants were well educated 
(mean years of education: 16.7 years), and 91.5% 
were non-Hispanic White. At the trials’ baseline visit, 
no participants were taking hormonal therapy for their 
VMS. Only two participants were current smokers. 
Given that VMS was an inclusion criterion for Trial 1, 
participants in this trial had a greater mean number of 
24-hour hot flashes (5.0 (4.7) vs. 1.5 (2.4), p = 0.001) 
(Table 1).

Overall, the analysis cohort had moderate ambulatory 
disability, with median EDSS of 3.0 (IQR = 2.0–4.0) 
and mean T25FW 4.7 seconds (SD = 1.0). MS clinical 
characteristics were similar across both trials, and 
mean disease duration was 11.3 years (SD = 7.6); 
notably, more participants in the more recent trial 
were using monoclonal antibodies as their DMT. 
CES-D was available for the Trial 2 participants, and 
mean score was 16.0 (SD = 7.2), corresponding with 
the cutoff for mild depression.

To understand bivariate associations between partici-
pants’ clinical characteristics and PROs, a heatmap of 
Spearman’s correlations was created (Figure 1). As 
expected, this heatmap revealed moderate to strong 
correlations among the various measures of QOL 
(SF-36 general mental health, vitality, physical 

functioning), of physical disability (EDSS, T25FW, 
and B/B FS), of cognition (LNS, SDMT, CVLT-II, 
and BVMT), and measures of sleep and VMS (PSQI, 
ISI, Daily HF, and HFRDIS).

SF-36 general mental health was examined as our pri-
mary indicator of well-being (Figure 2). This measure 
showed moderate correlations with SF-36 vitality 
(rho = 0.59, p < 0.001). However, general mental 
health showed no correlation with patient-reported 
physical functioning (rho = 0.13, p = 0.34); nor it was 
correlated with EDSS (rho = –0.07, p = 0.61) or the 
T25FW (rho = –0.14, p = 0.32), markers of physical 
disability in MS. General mental health also showed 
no correlations with any cognitive assessment (all 
rho < 0.20, all p > 0.05). In contrast, as hypothesized, 
general mental health moderately correlated with bet-
ter sleep as reflected by lower PSQI scores 
(rho = –0.41, p = 0.019). In particular, the PSQI sub-
score for daytime dysfunction (challenges staying 
awake while driving, having enthusiasm to get things 
done, etc.) was correlated with general mental health 
(rho = –0.42, p = 0.017). In Trial 2, where information 
on mood was available, SF-36 general mental health 
showed strong correlations with CES-D (rho = –0.75, 
p = 0.0006). Similar correlations were found when 
considering SF-36 MCS (Figure 1).

This cohort of participants were overall “poor sleep-
ers” with an average PSQI score of 7.8 (SD = 2.8). To 
ensure that PSQI was a reliable measure of sleep, 
PSQI values were correlated with insomnia severity 
(ISI) in the Trial 1 participants who completed this 
measure. Worse sleep on PSQI was indeed strongly 
correlated with insomnia on ISI (rho = 0.83, 
p < 0.0001). Furthermore, PSQI was associated not 
only with SF-36 general mental health but also with 
SF-36 vitality score (rho = –0.52, p = 0.002).

Finally, worse sleep on PSQI showed moderate asso-
ciations with VMS, both with average daily number 
of hot flashes (rho = 0.40, p = 0.02) and with the 
HFRDIS (rho = 0.59, p = 0.006), indicating that both 
the number and impact of VMS correlated with poor 
sleep. In a mediation analysis, global PSQI scores 
showed a mediating effect between average daily 
number of hot flashes and general mental health 
(indirect effect: –0.7755, 95% CI: (–1.99, –0.19)). 
However, there was no direct effect between the 
average daily number of hot flashes and general 
mental health (direct effect: 0.4155 (95% CI: 
(–0.6980, 1.5000)). Increased number of daily hot 
flashes was also moderately correlated with LNS 
scores (rho = 0.60, p = 0.004).
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Figure 1. Spearman’s correlations across a series of clinical characteristics demonstrate relationships between sleep, hot 
flashes, and quality of life, suggesting sleep and VMS may be predictors of well-being in women with MS at midlife. (a) 
Correlation heatmap for all measures. (b) Measures associated with SF-36 general mental health.
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Stability analyses: distinction by trial
Data were separated by trial to ensure that one trial 
was not driving effects seen in aggregated analysis. 
The heatmaps for these analyses are presented in 
Supplemental Figure 1.

Similar to the grouped analyses, SF-36 general men-
tal health again showed modest correlations with 
SF-36 vitality (Trial 1: rho = 0.42, p = 0.06; Trial 2: 
rho = 0.72, p < 0.001) and modest correlations with 
better PSQI (Trial 1: rho = –0.44, p = 0.10; Trial 2: 
rho = –0.42, p = 0.12), with similar correlation coeffi-
cients despite more limited statistical power.

Again, SF-36 general mental health did not show 
any significant associations with markers of physi-
cal disability or cognition in either trial (all 
rho < 0.25, all p > 0.10), except for a weak correla-
tion with bowel/bladder FS (rho = –0.33, p = 0.06) in 
Trial 2 only. Full results are presented in Supplemental 
Figure 1(a) and (b).

Focusing on PSQI, it was again also associated with 
SF-36 vitality score in both trials (Trial 1: rho = –0.49, 
p = 0.046; Trial 2; rho = –0.68, p = 0.005). In Trial 1, 
which was enriched for participants with bothersome 
VMS, worse sleep by PSQI showed moderate associ-
ations with VMS, both with average daily number of 
hot flashes (rho = 0.44, p = 0.05) and with the HFRDIS 
(rho = 0.59, p = 0.006), again indicating that both the 
number and impact of VMS were correlated with poor 
sleep. In Trial 2, while not significant, PSQI was 
moderately correlated with mood, as well (CES-D, 

rho = 0.46, p = 0.18). CES-D was also significantly 
correlated with SF-36 vitality (rho = –0.62, p = 0.008).

Discussion
This study of women with MS at midlife uncovers 
significant associations between mental health and 
sleep, menopausal VMS, mood, and QOL. Few stud-
ies to date have focused on the experience of women 
with MS during the menopausal transition, or even 
included them in DMT efficacy clinical trials.2 In the 
general population, SF-36 scores have not been shown 
to be specifically associated with menopausal status 
or hormone therapy use.27 Although causation cannot 
be determined from the current cross-sectional data, 
our findings highlight potential pathways between 
sleep quality, VMS frequency/interference, and men-
tal well-being that represent unmet clinical care and 
research gaps in this growing population.

As sleep disturbances are linked to impaired cognitive 
function, mood disorders, physical disability, and limi-
tations in activities of daily living, which may further 
decrease QOL, it is critical to understand how sleep, 
menopause, and MS interact. Poor sleep quality may 
arise from the presence of sleep disorders, such as 
insomnia, obstructive sleep apnea (OSA), and restless 
leg syndrome (RLS), which are also more common in 
both MS and menopause.5,28,29 In an analysis from the 
Nurses’ Health Study, OSA, sleepiness, and insomnia 
were found to be more prevalent in patients with MS 
than in the broader cohort.9 In this longitudinal cohort 
study, these sleep disorders differentially moderated or 

Figure 2. Consideration of vasomotor symptoms and sleep quality at midlife leads to a more comprehensive 
understanding of quality of life in menopausal women with MS.
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mediated the relationship between MS and perceived 
cognition. Additional studies focused on objective 
cognitive testing have also identified associations 
between sleep disorders and cognitive impairment in 
MS;8,30 however, the impact of menopause on sleep 
disturbances in MS, and how these conditions could 
interact influence mental health in midlife women, 
have not been studied to date. These data suggest that 
VMS could impact mental health through sleep distur-
bances, offering new insights into potential treatment 
targets that require further investigation.

Similarities across the two trial studies used in these 
analyses include targeting women with MS at midlife, 
similar inclusion and exclusion criteria, and similar 
PROs of sleep and VMS. While the total sample size 
was modest (N = 59), the fact that the main study find-
ings were significant in two cohorts with some key 
differences in enrollment criteria (namely, VSM 
bother), may enhance their generalizability. The cur-
rent study focused on a demographic that is often 
neglected in MS clinical trials (i.e. menopausal 
women), but other enrollment biases characteristic of 
MS trials persisted, namely, the participants were 
mostly of moderate disability and predominantly 
White, and a broader demographic of patients should 
be studied to increase generalizability. Moreover, 
neuroimaging evaluations of key brain regions 
involved in sleep regulation, such as the hypothala-
mus or brainstem, could provide added mechanistic 
insight into our clinical findings. Furthermore, this 
was a cross-sectional study, and a longitudinal study 
could further deconstruct the effects of aging and 
menopause in this patient population. Notably, better 
SF-36 physical functioning was previously associated 
with menopausal hormone therapy use in a pre-DMT 
era Nurses’ Health Study cohort, but causation would 
not be established.31 Consequently, it was not clear 
whether women in better physical function were more 
likely to receive standard of care general health care 
including at that time hormone therapy, or whether 
the hormone therapy contributed to preserved physi-
cal functioning.

Historically, around the age of 45 or 50, MS progres-
sion advances, with a shift from relapsing phases to 
more progressive phases of the disease.32,33 Moreover, 
it has been shown that sex differences in MS disease 
course and progression are reduced after age 50, with 
increased similarity in disease progression between 
males and females,34,35 including in individuals with 
MS onset after the age of 50. This coincides chrono-
logically with the age of menopause, and it is not clear 
if effects from MS, age, or hormonal changes influence 
this progression independently or synergistically.36–39 It 

is not yet clear whether this is due to neurological dis-
ability progression or because the EDSS scores may 
also reflect non-neurological measures of aging and 
impairment.40 The increasing use of highly effective 
DMTs in recent years appears to be leading to overall 
lower disability burden in individuals with MS; however, 
disability measures, such as the EDSS used in DMT clin-
ical trials generally favor “visible” ambulatory impair-
ment, with less attention given to “invisible” symptoms, 
such as pain, fatigue, and cognitive impairment. In our 
clinical experience, menopausal women with MS often 
report poor mental health,3,40 making statements, such as 
“things are falling apart,” “something has to give,” and 
commonly asking of their symptomatic worsening, “Is it 
my menopause, my MS, or both?.” The current findings 
suggest a significant clinical opportunity in the manage-
ment of menopausal women with MS whose inflamma-
tory activity is overall well-controlled, to improve their 
QOL. Beyond optimization of gait, balance, and physical 
activity, increased attention to optimizing sleep and 
reducing VMS to support improved energy and mental 
health is sorely needed.
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