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Abstract

Objective—Physical activity has been shown to enhance quality of life, however, few investigations
of these effects exist in women undergoing the menopausal transition. The present study examined
the long-term effects of physical activity on menopause-related quality of life (QOL) and tested the
mediating effects of physical self-worth and positive affect in this relationship.

Design—Middle-aged women previously enrolled in a 4-month randomized controlled trial
involving walking, yoga, and a control group completed a follow-up mail-in survey two years
following the end of the trial. The survey included a battery of psychological and physical activity
measures, including measures of menopausal symptoms and menopause-related quality of life.
Longitudinal linear panel analysis was conducted within a covariance modeling framework to test
whether physical self-worth and positive affect mediated the physical activity - quality of life
relationship over time.

Results—At the end of the trial, physical activity and menopausal symptoms were related to
physical self-worth and positive affect, and in turn, greater levels of physical self-worth and positive
affect were associated with higher levels of menopause-related QOL. Analyses indicated that
increases in physical activity and decreases in menopausal symptoms over the 2-year period were
related to increases in physical self-worth (Bs = .23 and —.52) and for symptoms also to decreased
positive affect (B =—.47), and both physical self-worth ( = .34) and affect ( = .43) directly influenced
enhancements in QOL (R2 = .775).

Conclusions—The findings support the position that physical activity effects on QOL are in part
mediated by intermediate psychological outcomes and that physical activity can have long-term
benefits for women undergoing the menopausal transition.
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Although the menopausal transition is part of the normal aging process, the hormonal changes
occurring at this stage of life alter the health-risk profile of womenl~3 and manifest acutely in
the form of vasomotor symptoms such as hot flashes and night sweats. The menopausal
transition may also be a source of psychological distress or instability, although certain
subgroups of women may be more vulnerable to such adverse outcomes than others®~5.
Collectively, these adverse physical and mental health changes may negatively impact quality
of life (QOL) as women transition through menopause. Whether quality of life is impacted
during menopause however depends on multiple factors including symptoms and other
physical health, psychosocial, lifestyle, and contextual variables’~9. Menopause has been
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found to have the most dramatic effect on QOL during the peri- and early-postmenopausal
stage (especially in symptomatic women), although it has been suggested that this effect
depends on the QOL measure used9.

Several reviews of existing measures have been published!1=14 illustrating three general
approaches to the assessment of QOL in the menopause-related literature: (1) to evaluate
menopausal symptoms and infer QOL from them, (2) to focus on the assessment of functional/
health status under the health-related quality of life (HRQL) umbrella term, or (3) to evaluate
QOL at the psychological construct level (i.e., as a sense of well-being either at the global
construct level or as perceptions of one’s life across different domains). There are obvious
limitations associated with the first two approaches as both seem to imply that women
experiencing menopausal symptoms or women with compromised functional/health status
must also have poor QOL. It has been pointed out by others that both health status (objectively
defined or perceived) and QOL represent two distinct constructs 1° and that even individuals
with considerable physical or health limitations report high satisfaction with life 16, The
menopausal transition is a normal developmental process in the lives of women and equating
it with a disease state or pathology is inappropriate. Indeed, when QOL of life is assessed under
the health-related QOL umbrella term, no observable adverse effects have generally been found
in nationally representative data, once adjusted for health status and menopausal symptoms’,
or in response to treatment such as hormone therapy 2 17.

Far fewer studies have conceptualized QOL at the psychological construct level, viewing it as
ageneralized sense of well-being. The Utian Quality of Life Score (UQOL )8 isarecent attempt
at constructing a QOL measure targeting domains of life that tend to suffer during menopausal
transition and are distinct from menopausal symptoms. The scale has been used in several
studies in a variety of contexts 19722, In a previous study, we reported the effects of 4-month
walking and yoga interventions and a control group on menopause-related QOL assessed by
the UQOL measure . We found that both walking and yoga improved QOL, especially the
health and emotional QOL domains for the walking and the sexual QOL domain for the yoga
group. Regardless of treatment condition, women who reported reductions in menopausal
symptoms across the intervention exhibited greater improvements in QOL as compared to
women whose symptoms increased over that time. We observed the same pattern for other
psychological outcomes including positive affect in the same study and demonstrated positive
effects of the intervention on aspects of physical self-esteem in a separate study 23,

Although the general physical activity literature supports consistently positive effects of
exercise and physical activity participation on psychological well-being and QOL in a variety
of populations, few investigations of these effects exist in women undergoing the menopausal
transition. There are several reviews of the general physical activity and QOL literature 24~
21 altogether suggesting that physical activity may have both direct and indirect effect on QOL.
Several physical activity outcomes have been identified as potential mediators of the physical
activity and QOL relationship, including outcomes such as positive affect and self-esteem 28,
but these have not been directly tested in women undergoing the menopausal transition. The
purpose of this study was to examine the longitudinal associations among physical activity,
symptoms, and menopause-related QOL in a sample of middle-aged women previously
enrolled in a randomized controlled exercise trial. The women were contacted two years
following the end of the trial and completed a mail-in survey. Using a covariance modeling
framework, a longitudinal panel model was tested. It was hypothesized that over time physical
activity effects on menopause-related QOL would be mediated by positive affect and physical
self-worth (i.e., self-esteem specific to the physical domain). Additionally, menopausal
symptoms were expected to be associated with menopause-related QOL both directly and
indirectly through its effects on positive affect and physical self-worth.
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The sample selection for the randomized controlled exercise trial and its results have been
published previously 19 23, 29, At study entry, the participants (N = 164) were sedentary or
low active (i.e., exercising less than 2 times per week for 30 min or more at moderate intensity),
middle-aged women (42-58 yrs.) experiencing menopausal symptoms (i.e., having
experienced vasomotor symptoms such hot flashes or nights sweats in the last month).
Additional inclusion criteria included no history of surgical menopause and no hormone
therapy (HT) use in the last six months. The recruitment resulted in a sample of relatively
healthy and primarily white women (83%), the majority of whom were married or in significant
relationships (75%), had college education (64%), and above average income (67%). Based
on self-reported menstrual bleeding patterns at baseline of the exercise trial 17% of women
were categorized as pre-menopausal, 41% as peri-menopausal (28% in early and 23% in late
peri-menopause), and 32% as post-menopausal (12% in early and 20% in late post-menopause).
The majority of women in the sample were overweight or obese (70% of the women had BMI
> 25 kg/m? with mean value of 29.67, SD = 7.06) and the overall retention rate in the trial was
90%. Out of the 164 women originally enrolled in the study, complete end-of-program data
were available for 134 women, and 102 women agreed to take part in the two-year follow-up
survey. Only 99 out of the 134 women ultimately returned their follow-up questionnaires, for
an overall response rate of ~ 74%.

Background information—Basic demographic and health history information was
collected including menopausal status which was assessed based on self-reported bleeding
patterns and categorized according to the Stages of Reproductive Aging Workshop (STRAW)
criteria 32 into pre-menopausal, early and late peri-menopausal, and early and late post-
menopausal stages. Specifically, during initial telephone screening women were asked about
their menstrual bleeding patterns and subsequently completed a questionnaire which presented
several yes/no statements (e.g., | have had normal menses during the last 12 months)
corresponding to the STRAW menopausal categories.

Menopausal symptoms—NMenopausal symptoms were assessed by the Greene Climacteric
Scale (GCS) 11. The GCS assesses the degree to which a woman is bothered by psychological
(11 items), somatic (7 items), vasomotor (2 items), and sexual (1 item) symptoms on a 0-3
scale from not at all to extremely. Internal consistency of the scale was acceptable in the present
study (o = .81-.86).

Physical activity and body mass index—Physical activity outside of the program was
assessed by self-report utilizing the Aerobics Center Longitudinal Study Physical Activity
Survey (ACLS) 31 The ACLS questionnaire assesses frequency, duration, and intensity of 14
different physical activities and allows for calculation of metabolic equivalents of energy
expenditure in reported activities. Physical activity was entered into the model as weekly
energy expenditure in leisure-time physical activity only (i.e., household and lawn work/
gardening activities were excluded) and expressed in MET hours per week. In addition to
physical activity, body mass index was computed from weight and height measured in the lab
at the end of the trial and from self-reported weight and height in the follow-up survey.

Affect—Positive and negative affect was assessed using Affectometer 2 32, This is a 40-item
self-report measure of general happiness based on the balance of positive and negative feelings
in recent experience. There was a significant correlation between positive and negative affect
at both time points (rs = —.78 and —.75 at the end of trial and 2-year follow-up, respectively),
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thus to avoid collinearity, only positive affect was included in the tested model. However, the
pattern of relationships was very similar when the model was tested with negative affect
instead. Internal consistencies of the scale at both time points exceeded .90.

Physical self-worth—The Physical Self-Worth scale (PSW) of the Physical Self-Perception
Profile33 was used to assess self-esteem relative to the physical self. This scale is composed
of six items assessing general feelings of pride, happiness, and satisfaction in the physical
domain. Responses are indicated on a 4-point scale reflecting the degree to which each item
was characteristic or true of them. Responses range from 1 (not at all true) to 4 (completely
true), with a typical item being “I am extremely proud of who | am and what | can do
physically.” Internal consistencies for the PSW in this study exceeded .80 at both time points.

Quiality of life—The Utian Quality of Life Scale (UQOL)!8 was used to assess menopause-
specific QOL in this study. The scale has 23 items targeting occupational, health, emotional,
and sexual QOL domains. Each question is answered on a 5-point Likert-type scale. A total
score is computed by summing all domain scores, resulting in a possible score range of 0-115.
Internal consistency of the total scale was acceptable in the present study (o = .85 — .86).

Demographic information was assessed at baseline of the randomized controlled trial and the
remaining measures were administered again at the end of the trial and at two-year follow-up.

All 164 women originally enrolled in the randomized controlled exercise trial were contacted
two years following the end of the trial. All participants received a letter announcing the follow-
up study and were contacted by telephone within two weeks of receiving the letter. The women
who agreed to take part in the research were mailed a packet of questionnaires with pre-paid
postage and self-addressed return envelope. An incentive to participate was offered in the form
of a lottery for one of four $250 cash prizes. Participants were contacted at least three times
by telephone with a reminder to complete the questionnaire and return it. The data were
collected between January and November 2007 to correspond with the timing of women
completing the intervention which took place in waves.

Statistical analysis

Demographic characteristics were compared between respondents and non-respondents using
independent sample t-tests or chi-square tests in the case of categorical variables using the
SPSS 16.0 statistical software package.

The data were subsequently analyzed using structural equation modeling (SEM) with the full-
information maximum likelihood (FIML) estimator in Mplus 5.1 34, FIML was selected
because there were missing data, and the full-information estimator is an optimal method for
the treatment of missing data in SEM 3537 For the 134 women who completed the
psychosocial measures at the end of the 4-month trial, there was 4.5% of symptom and 5.2%
of QOL data missing (representing women who chose to omit questions related to sexual
symptoms and sexual well-being). At the two-year follow-up, the data were missing for 26.9%
(positive affect), 28.4% (symptoms), 26.1% (physical self-worth and physical activity), and
31.3% (QOL) of the 134 women.

Subsequently, a longitudinal panel model hypothesizing relationships among physical activity,
symptoms, positive affect, physical self-worth, and QOL was tested. A longitudinal panel
analysis framework enables an examination of both cross-sectional and longitudinal
relationships simultaneously. The longitudinal component of the analysis tests relationships
among changes in variables over time while controlling for the initial values of study variables
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by way of estimating stability coefficients. The tested model specified hypothesized paths
between: (a) changes in physical activity and symptoms and changes in physical self-worth
and positive affect; (b) changes in physical self-worth and positive affect and changes in QOL,;
and (c) changes in symptoms and changes in QOL. In addition, stability coefficients 38 were
calculated for each variable over time, correlations among exogenous variables were allowed,
and uniquenesses among the endogenous variables were correlated.

Model-data fit was assessed using standard indices: the chi-square statistic 38; the standardized
root mean square residual (SRMR)39 (the SRMR should approximate or be less than .08 for a
good fitting model“9); the root mean square error of approximation (RMSEA) (values
approximating .06 or less are indicative of a close fit 41); comparative fit index (CFI) 42(the
CFI should approximate 0.95 or greater for a good fitting model 49). All path coefficients and
correlations are reported as standardized estimates.

Sample description

No statistically significant differences were detected in demographic characteristics between
follow-up responders and non-responders. As with the original sample, the women who
completed the follow-up were mostly white (87.9%), well-educated (68.7% with college or
university degree), and with annual family income above $40,000 (79.8%). At the two-year
follow-up, the distribution of self-reported menopausal status was as follows: 12% pre-
menopausal, 11% early peri-menopausal; 22% late peri-menopausal, 17% early post-
menopausal, 37% late post-menopausal.

Means and standard deviations for all variables across both time points are presented in Table
1. Bivariate correlations among all variables are also presented in Table 1.

Examination of the hypothesized relationships within the panel model

The initial test of the model indicated an acceptable fit (2 = 54.034, df = 22, p < 0.001; SRMR
=0.082, RMSEA = 0.104; CFI = 0.937). Although the value of the chi-square was statistically
significant, the SRMR and CFI values approached good model-data fit 4. The model
modification indices suggested the model can be improved by allowing physical self-worth
residuals to co-vary across the time points. The adjusted model resulted in an improved model
fit (x2 = 36.547, df = 20, p < 0.05; SRMR = 0.059, RMSEA = 0.076; CFI = 0.969).

As can be seen in Figure 1, at baseline (the upper panel) there were statistically significant path
coefficients (p < .05) for direct effects of physical activity (B =.17) and symptoms ( = —.20)
on physical self-worth, and on positive affect (Bs = .17 and —.53 for physical activity and
symptoms, respectively). In turn, physical self-worth (§ = .21) and positive affect (§ = .51)
were both significantly associated with menopause-related QOL. The relationships among
model components over time (i.e., among changes in variables across the two-year period —
see the lower panel of Figure 1) revealed a similar pattern. Women reporting greater increases
in physical activity (B = .23) and smaller increases in symptoms (—.52) also reported greater
increases in physical self-worth. Increases in symptoms were significantly associated with
decreases in positive affect (—.47), and increases in both physical self-worth (.34) and positive
affect (.43) in turn predicted more positive changes in menopause-related QOL. As noted,
stability coefficients (i.e., relationships between the same constructs at the end of the trial and
two-year follow-up) were also calculated for all constructs within the panel model. These were
all significant but for clarity of presentation are not depicted in Figure 1. The statistical
parameters of all paths in the longitudinal model are presented in Table 2.
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Overall the model accounted for 77.5% of the variation in changes in menopause-related QOL.
Finally, because participants were randomized to three different treatment groups during the
original study, we reran the panel model analyses saturating the model for treatment condition.
The fit of the model did not change (x~ = 32.639, df = 16, p < 0.01; SRMR = 0.048, RMSEA
=.080; CFI = 0.969) nor was there any change in the direction or the significance of any of
the relationships reported above. The hypothesized model was also tested with body mass index
(not reported here) but its inclusion failed to improve the model fit and did not change the
overall direction of the tested relationships.

DISCUSSION

Physical activity has been shown to have a positive impact on quality of life independent of
age, activity and health status 25: 27: 43 44_Relative to menopausal women, the role of physical
activity in enhancing QOL however remains understudied. This study examined the
longitudinal associations among physical activity, menopausal symptoms, physical self-worth,
positive affect, and menopause-related QOL in a sample of women previously enrolled in a
randomized controlled exercise trial. The proposed mediational model was posited on the
premise that physical activity affects QOL indirectly through its effects on more proximal
physical activity outcomes rather than directly. Support for this approach has been previously
demonstrated in both cross-sectional and longitudinal investigations. McAuley et al. 44 4> have
shown both cross-sectionally and longitudinally that in older women physical activity
influences global QOL indirectly via the mediation of physical and mental health status and
self-efficacy. Another longitudinal study of older adults 28 demonstrated that increasing
physical activity improves physical self-worth and positive affect, and that the improvements
in affect lead to improvements in QOL. The results were similar in this study, where increases
in physical activity were associated with enhancements in menopause-related QOL indirectly
via its effects on physical self-worth and positive affect, providing support for our previous
cross-sectional findings6.

Interestingly, changes in menopausal symptoms were significantly associated with changes in
physical activity across the two-year period and directly associated with menopause-related
QOL. It should be pointed out that the measure of menopausal symptoms used in this study
reflects an aggregate value for several categories of symptoms (psychological, somatic,
vasomotor, sexual). The meditational model fit reasonably well when the analysis was repeated
for each symptom category individually (x= = 21.901-37.910, SRMR = .052-.070, RMSEA
=.026-.079; CFI = .967-.996), with the pattern or relationships largely unchanged. Women
who increased their physical activity over time reported decreases in somatic (B = —.21) and
psychological (B = —.32) symptoms and there was a trend for a modest reduction in vasomotor
symptoms (B = —.12). The literature on the direct relationship between physical activity and
vasomotor symptoms in particular has remained controversial, although few longitudinal and
experimental investigations of this relationship exist 4”. More importantly, very little
systematic examination has taken place relative to the effects of chronic exercise adaptations
(e.g., improved fitness, reduced body fat, or changing hormonal profiles) on symptoms such
as hot flashes, warranting further research in this area.

Clearly, the physical activity — QOL relationship during the menopausal transition is complex
and may involve a number of alternative mechanisms. This study emphasized affective and
cognitive mechanisms, however, given the well-supported neuroendocrine 480, body
composition, thermoregulation, and mood 1 effects of exercise and physical activity, a
combination of a number of different biopsychosocial factors should be considered in future
research. To effectively examine the underlying biopsychosocial mechanisms in a longitudinal
context, more sophisticated statistical techniques such as latent variable modeling or latent
growth curve analyses may be necessary. Such techniques would provide more powerful tests
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of the structural relations among various theoretical constructs by allowing for simultaneous
comparisons of several competing theoretical models without measurement error.

This study also points out the inadequacy of the symptomatology approach to QOL inference.
Although it may be justified to use a measure of symptoms as a QOL proxy in special
populations of women (e.g., clinical samples of women seeking care for the management of
severe menopausal symptoms that greatly interfere with their daily functioning), it is
inappropriate to infer a one-to-one association between reported symptoms and QOL in the
general population of women. The direct associations between changes in symptoms and
changes in menopause-related QOL were modest and explained only a small portion of
variance, clearly indicating that other factors are at play. Presumably, a woman can still
perceive her life as being fulfilling and satisfying when experiencing frequent or bothersome
hot flashes, for example.

The study’s results must be interpreted in the light of its limitations. The follow-up survey
response rate, although in line with other survey research, was less than optimal and
subsequently a significant portion of the data had to be estimated, which may have biased our
results away from the null hypothesis. Physical activity was measured only by self-report and
included estimates for leisure-time activities only, without corroboration of other physical
parameters such as fitness or body composition. The inclusion of body mass index in the model
however did not improve the model fit and had little impact on the structural relationships.
Although objective physical activity monitoring was included for a sub-sample of the follow-
up respondents, the data were not available at both time points and could not be entered into
the model. The correlation between self-reported energy expenditure and objectively measured
physical activity in this study was moderate (rs = .40-.54 for activity of different intensities)
but corresponds with values reported in the general physical activity literature. Finally, the
model tested did not consider the influence of other potential confounding factors and the
sample was rather homogeneous. Thus, caution must be applied when generalizing these
results.

CONCLUSION

The results of this study indicate that increasing physical activity may enhance menopause-
related quality of life, albeit indirectly via its effects on physical self-worth and menopausal
symptoms. When designing physical activity interventions, researchers and practitioners
should incorporate strategies that help enhance women’s physical self-perceptions and
optimize symptom management as ways to maximize improvements in quality of life. This is
the first study to demonstrate such relationships longitudinally in menopausal women, awaiting
further corroboration with more diverse samples of menopausal women.
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Figure 1.

Panel model showing mediated effects of physical activity and symptoms on menopause-
related quality of life at program end (upper panel) and in changes in these variables across the
2-year follow-up (lower panel). Solid lines represent significant parameter estimates, and
dashed lines represent nonsignificant parameter estimates.
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