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ASSOCIATIONS BETWEEN THE IMPACT OF MENOPAUSAL SYMPTOMS
AND FALL-RELATED SELF-EFFICACY.

ABSTRACT

Objective: To analyze the association between the severity of menopausal symptoms and
two important fall risk factors, namely balance confidence and fear of falling, among
Portuguese and Spanish postmenopausal women aged > 65 years.

Methods: A cross-sectional, observational study was conducted on 363 women (66.21 +
9.00 years) from several Portuguese and Spanish locations. The Menopause Rating Scale
(MRS) was used to evaluate the severity of menopausal symptoms, while the Falls
Efficacy Scale-International and Activities-specific Balance Confidence Scale-16 items
were used to assess balance confidence and fear of falling, respectively. Anxiety and
depression (evaluated by the Hospital Anxiety and Depression Scale), age, time since the
onset of menopause, body mass index (BMI), history of falls, osteoporosis, smoking
habit, physical activity level, and nocturia were considered as potential confounders.
Independent associations were analyzed after adjusting for potential confounding
variables. Student’s t test, bivariate correlations and multivariate linear regression
analysis were performed.

Results: A total of 363 women (66.21 + 9.00 years) participated in the study, 192 from
Portugal and 171 from Spain. Linear regression analysis indicates that more severe
menopausal symptoms at a somato-vegetative level (beta coefficient (B) = -0.25; 95%
confidence interval (95% CI):-2.09 to -0.81; p = <0.001), a higher BMI (B =-0.16; 95%
CI:-1.22 to -0.22; p = 0.005), and osteoporosis (B = 0.14; 95% CI: 1.36 to 10.08; p =
0.010) were associated with lower balance confidence values. On the other hand, a higher
score in the MRS somato-vegetative domain ( = 0.22; 95% CI: 0.27 to 0.79; p =<0.001),
depression (B = 0.36; 95% CI: 0.59 to 1.08; p = <0.001), and years after the menopause
onset (B=10.15; 95% CI: 0.04 to 0.22; p = 0.006) were linked to increased fear of falling.
Conclusions: The findings of our study show that, after taking into account possible
confounders, increased severity of menopausal symptoms at a somatic level was
associated with heightened fear of falling and diminished balance confidence.

Key Words: Menopausal symptoms; Fear of falling; Self-efficacy; Balance confidence;
Postmenopausal women.

INTRODUCTION

Menopause is characterized by physiological, psychosocial, and sociological changes
associated with a reduction in ovarian function'. Some of the most common
postmenopausal symptoms include vasomotor alterations such as night sweats and hot
flashes, as well as mood and sleep problems, fatigue, and urogenital atrophy. These
symptoms may persist for years, and it has been shown that a significant proportion of
women aged 60 years and over continue to report persistent vasomotor symptoms>>.
Among the symptoms that may appear at the menopause stage, an association has been
reported with balance deterioration’.

One-third of women over 60 suffer at least one fall per year*, with falls being a major
health problem among postmenopausal women®. It has been described that estrogen-
related body composition modifications that occur in menopause, such as increases in
body weight and central adiposity, are associated with a higher risk of falling and



disability®8. On the other hand, postmenopausal osteoporosis is associated with increased
fall-related morbidity (i.e. hip fractures) and loss of independence’.

This can lead to psychological difficulties directly related to falls!®!!, including fear of
falling, loss of self-efficacy, loss of self-confidence, low balance confidence, and
avoidance of activities!®13. Self-efficacy is "the perception of an individual's capabilities
in a given domain of activities"!*. For some time, it was believed that fear of falling was
simply the result of the psychological trauma associated with a fall, and was thus also
named "post-fall syndrome"!?. This syndrome was first reported in 1982 by Murphy and
Isaacs who noted that, after a fall, people developed an intense fear of walking and
experienced changes in their gait'®. Fear of falling has been identified as one of the main
symptoms of this syndrome. Since then, fear of falling has gained recognition as a specific
health problem among the older population'®. People affected by fear of falling lunge
towards furniture (or a person) and, once safe, bring their feet close to their body and seek
the next piece of furniture for support'®. However, fear of falling is also commonly found
in older adults who have yet to experience a fall'’.

Another important fall risk factor is the decrease in balance confidence, which refers to
an individual’s confidence in his or her ability to maintain balance and remain steady!®.
Low balance confidence can lead to limitations in daily-life activities and restrictions in
physical activity, which can cause falls, increased fear of falling, and loss of
independence, thus causing a vicious circle that makes individuals increasingly isolated
and dependent!?,

This study aims to analyze the associations between the severity of menopausal symptoms
and fall-related self-efficacy among middle-aged and older community-dwelling
postmenopausal women. We hypothesized that, after accounting for possible
confounders, greater severity of menopausal symptoms might be associated with
increased fear of falling and decreased balance confidence, and therefore to an increased
risk of falling.

METHODS

Study design and participants

An analytical cross-sectional study was conducted from September 2020 to February
2022. Recruitment was carried out via e-mail and telephone by contacting several senior
centers from Jaén (Spain), and Lisbon, Serpa, and Beja (Portugal). This research was
approved by the Research FEthics Committee of the University of Jaén, Spain
(SEPT.20/3.TES). All women signed written informed consent forms before the
beginning of the study, which was conducted in accordance with the Declaration of
Helsinki, good clinical practices, and applicable laws and regulations. Inclusion criteria
were: community-dwelling ambulatory women aged > 65 years, able to understand the
instructions and questionnaires, and willing to provide informed consent to participate in
the study. Participants were excluded if undergoing hormone therapy, had conditions that
limit balance and physical activity, or were diagnosed with chronic and/or severe medical
disease or any neuropsychiatric disorder that could influence the results of the
questionnaires and tests.

Study variables

Data were collected by in-person and online questionnaires. Age, time since menopause
onset, smoking habit, osteoporosis, and history of falls in the previous 12 months (yes/no)



were collected. A fall was defined as “an unexpected event in which the participant came
to rest on the ground, floor, or lower level”!®. Nocturia was defined as having “to wake
at night one or more times to void”?°. Physical activity level (yes/no) was assessed
following the guidelines of the American Heart Association for adults, i.e. to perform at
least 150 min of moderate physical activity or 75 min of vigorous physical activity per
week?!. Weight was obtained by a 100g-130 kg precision digital weight scale (Tefal,
Barcelona, Spain) and height was estimated by an adult height scale (T201-T4 Asimed,
Barcelona, Spain). Body mass index (BMI) was assessed by dividing the participant’s
weight (kg) by her height (m?). A BMI < 25 kg/m? indicates normal weight, 25 < BMI <
30 kg/m? indicates overweight, and BMI > 30 kg/m? indicates obesity??>. Waist and hip
circumferences were measured with a 1.5-meter flexible tape.

In order to assess the severity of the menopausal symptoms and their impact on
quality of life, the Menopause Rating Scale (MRS) was used®**#2°, This questionnaire
consists of 11 items rated on a 5-point Likert scale (ranging 0—4) and grouped into three
domains or subscales: somatic (4 items), psychological (4 items), and urogenital (3
items). A total score also results, with higher scores indicating greater impact of
menopausal symptoms. Values > 9 (somatic), > 7 (psychological), > 4 (urogenital), and
> 17 (total) were deemed to be severe.

The Falls Efficacy Scale-International (FES-I)*6?® was used to evaluate the
participants’ fear of falling. This is a 16-item questionnaire, with total scores ranging from
16 (complete absence of concern) to 64 (extreme concern). A cut-off score > 26 has been
shown to be an independent predictive factor for future falls®.

The Activities-specific Balance Confidence scale (ABC) was employed to quantify
the level of balance confidence when performing of activities of daily living!®3%3!, This
instrument consists of 16 items ranging 0-100%, and the total score is obtained by
summing the ratings (0-1600) and then dividing by 16. A higher percentage indicates a
greater level of balance confidence. A cut-off score < 67% has been identified as a reliable
means to predict a future fall*2,

The Hospital Anxiety and Depression Scale (HADS) is a widely used questionnaire
for assessing the severity of anxiety and depression symptoms*3-3, This tool has 14 items,
of which 7 are in the anxiety and 7 in the depression subscale. Each subscale has a score
ranging 0-21, where higher scores indicate more severe symptoms.

Sample size calculation

The G*Power software (version 3.1.9.7)*¢ was used to calculate the sample size required
to find associations between balance confidence and the fear of falling with the 4
independent variables (MRS total score and the three MRS subscales or domains) as well
as ten possible confounders (anxiety, depression, age, time since onset of menopause,
BMI, physical activity level, history of falls, osteoporosis, smoking habit, and nocturia).
Assuming a type I error of 5%, a statistical power of 80%, with a potential number of 14
independent variables and an effect size (adjusted R?) of 0.15, the total sample size
required is 135. Thus, the final number of participants (n = 363) was considered sufficient
for the purposes of this study.

Data Analysis
Categorical variables were expressed as frequencies and percentages, and continuous
variables were summarized as means and standard deviations. Student’s #-test and a



bivariate correlation analysis were carried out to analyze the individual associations of
the severity of menopausal symptoms as assessed by the MRS total score and its 3
domains, as well as anxiety, depression, age, time since menopause, BMI, history of falls,
osteoporosis, smoking habit, physical activity level, and nocturia (possible confounders)
with fear of falling and balance confidence (dependent variables). After that, a
multivariate linear regression model was used to determine any possible independent
association. Fear of falling and balance confidence were individually introduced as
dependent variables in separate models. Any independent variables exhibiting significant
individual associations (p < 0.05) were included in the multivariate linear regression.
Adjusted R? was calculated to assess the model’s goodness of fit. The magnitude of the
associations was assessed by the beta coefficient (B) and the 95% confidence interval (CI)
for the individual variables. A 95% confidence level was used (p < 0.05). Data
management and analysis were performed using the IBM SPSS Statistics for Windows,
version 20.0 (IBM Corp., Armonk, N.Y., USA)

RESULTS

The descriptive characteristics of the participants of this study are displayed in Table 1.
A total of 363 women (66.21 + 9.00 years) finally took part in this study, 192 from
Portugal and 171 from Spain. Their mean BMI value was 28.32 + 4.38 kg/m?, in the
overweight range but close to obesity. As for the severity of the menopausal symptoms,
mean MRS scores reflect a severe impact of these symptoms on the quality of life of
participants, of which 42.15% declared to have experienced at least one fall in the last 12
months. The FES-I mean score revealed a high risk of falling, unlike ABC-16 scores
(26.34 £ 9.87 and 70.57 £+ 21.66, respectively).

The study of the individual associations (Table 2) showed significant correlations
between increased impact of menopausal symptoms in the MRS total score, as well as in
the somato-vegetative and psychological domains, and lower balance confidence p <
0.001, p =0.003, and p = 0.001, respectively) and greater fear of falling (p = 0.001, p =
0.018, and p = 0.003, respectively). There were no associations between the dependent
variables of this study and the severity of menopausal symptoms at the psychological or
urogenital level. As for possible confounders, both lower values in the ABC-16 and the
FES-I scores were linked to greater age, years since menopause onset, and BMI, as well
as to higher levels of depression symptoms (Table 2). Significant independent differences
in ABC-16 and FES-I scores were observed regarding osteoporosis and smoking, while
the history of falls was individually related only to lower balance confidence, and not
being physically active and nocturia were individually associated to greater fear of falling
(Table 3).

The analysis of independent associations, carried out via a multivariate linear regression
(Table 4) showed that lower balance confidence levels were independently associated
with more severe menopausal symptoms at a somato-vegetative level (B =-0.25; 95% CI:
-2.09 to -0.81; p=<0.001), a higher BMI (f =-0.16; 95% CI: -1.22 to -0.22; p=0.005), and
osteoporosis (B = 0.14; 95% CI: 1.36 to 10.08; p=0.010). As for the fear of falling,
significant independent associations were found with higher scores in the MRS somato-
vegetative domain (f = 0.22; 95% CI: 0.27 to 0.79; p=<0.001), depression (B = 0.36; 95%
CI: 0.59 to 1.08; p=<0.001), and years after the onset of menopause (f = 0.15; 95% CI:
0.04 to 0.22; p=0.006).

DISCUSSION



This study aimed to examine the associations between the severity of the impact of
menopausal symptoms and some important fall risk factors, such as fall-related self-
efficacy and functional balance, among community-dwelling middle-aged and older
postmenopausal women. The findings of our study indicate that, after accounting for
possible confounders, increased fear of falling and diminished balance confidence were
associated with increased severity of the menopausal symptoms at a somatic level.

In the present study 42.5% of the participating women reported having had at least one
fall in the last 12 months. This value is higher than those found in previous studies such
as Ersoy et al.?® (28.8%); Hita-Contreras et al.*” (18.7%); Ahn*® (16.8%); or Silva et al.*
(29.3%). Based on a meta-analysis that included 42429 women?’, the following facts can
explain this difference in values: a) participants in our study are, on average, older (66.21
+ 9.00 years) than those in the studies cited, with older age being a significant risk factor
for falls among postmenopausal women*’; and b) the mean value of FES-I total scores
was 26.34 + 9.83741 with higher values being associated with increased risk of falling*.

Despite the high risk of falls (established by FES-I scores, a tool able to assess individual
confidence on maintaining balance during ambulation activities without falling or feeling
unstable), the total score of the ABC-16 questionnaire was found to be 70.57 + 21.66, a
value that is not related to a risk of falls*!. The fact that three systematic literature reviews
of 10, 20, and 62 articles respectively concluded that the association of anxiety and
depression with fear of falling and self-efficacy is weak-to-moderate at best****, and
considering that the HADS questionnaire showed moderate anxiety (9.77 + 5.21) and
depression (5.45 £ 3.51) values for our participants, we may conclude that women in our
study are not subject to a particularly high risk of falling.

Regarding the independent associations between potential confounding variables and the
results of ABC-16 and FES-I, our findings show that decreased balance confidence was
associated with higher BMI and osteoporosis levels, and that increased fear of falling was
associated with time elapsed since the onset of menopause, although the magnitude of the
associations were modest, with beta-coefficient values ranging from 0.14 (osteoporosis)
to 0.36 depression). These results are similar to those of a meta-analysis of 11 prospective
cohort studies from 7 countries, which showed that older age, higher BMI, and a diet low
in calcium (which predisposes postmenopausal women to osteoporosis) are increased risk
factors for falls among postmenopausal women**. Weight gain and higher BMI in older
women are closely related to decreased muscle strength, balance, and stability, which
increases the risk of falls*.

Concerning the independent associations found between the severity of menopausal
symptoms and the results in the ABC-16 and FES-I, all the individual associations we
found were confirmed. Lower balance confidence and increased fear of falling were
associated with greater severity of symptoms in the somatic-vegetative domain, but the
size of the associations was limited. One explanation to these results may be found in the
studies published by Ekblad et al.** and Tulmac and Simsek?*®, which showed that women
with frequent vasomotor symptoms appear to be at greater risk of unsteadiness and vertigo
than those without. In both studies the authors hypothesize that women with vasomotor
symptoms have greater problems maintaining postural balance because hot flashes and
sweating affect the quality of night-time sleep, which in turn may influence concentration
and balance function. Thus, they assume that vasomotor symptoms may have a negative
effect on the central integration of essential neurological impulses related to postural
balance in the central nervous system mediated by neurotransmitters, the concentration
of which may be altered in individuals who exhibit said symptoms.

Considering the results of our study, it is also possible to verify the independent
association between the level of depressive symptoms and FES-I outcomes, after finding



that more severe symptoms of depression were associated with heightened fear of falling.
Although the characteristics of the samples are different, similar values have been
previously described*”#’, linking depression to lower functional mobility in women aged
60 and over. Although the evidence, according to Peeters et al.'!, does not allow to
conclude whether depression may or may not cause fear of falling, the same author
suggests that an explanation may be found in that people with depression restrict their
activities due to low mood and/or motivation.

There are some limitations to our study that should be considered. Its cross-sectional
design implies that we can only find associations, not causal relationships, although the
theoretical postulates analyzed support these potential causal links. Another limitation
concerns the fact that this study was conducted on postmenopausal women recruited from
a specific geographical area, and therefore any generalizations of its results must be
limited to people with similar characteristics to those in our sample. The magnitude of
the associations was modest and the interpretation of the results should take this into
consideration. Finally, sensitivity analysis were not conducted in this study (for instance,
separate models for Spanish vs. Portuguese women).

CONCLUSIONS

The findings of the present study suggest that the increased severity of menopausal
symptoms at a somatic level is associated with lower fall-related self-efficacy, as assessed
through measurements of balance confidence and fear of falling, as well as with higher
levels of self-perceived fatigue. Our results also show that higher age and BMI, as well
as a history of falls, were related to decreased balance confidence and increased fear of
falling, which was also affected by lower levels of physical activity.
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