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ABSTRACT
Objective:  To explore the association between anxiety and frailty in community-dwelling postmenopausal 
women.
Methods:  This was a cross-sectional study in which 390 postmenopausal women (aged 60–83 years) who 
were attending a comprehensive care program were surveyed between January 2018 and February 2020. 
Each participant was administered a validated Spanish version of the Hospital Anxiety and Depression Scale 
(HADS) to assess their anxiety status. Those scoring 8 or higher on the anxiety subscale of the HADS were 
indicative of anxiety. The assessment of frailty utilized the Fried’s phenotype, with a diagnosis of frailty 
established if the participant met at least three out of the five criteria. Factors associated with frailty were 
analyzed using multivariate logistic regression.
Results:  The mean age of participants was 70.08 years, with an average of 12.58 ± 3.19 years since 
menopause. Frailty was diagnosed in 43.85% of the total series, while anxiety was present in 41.08%, rising 
to 69.59% in participants with frailty. Neither body mass index, years since menopause, educational level, 
economic status, nor smoking habit demonstrated significant associations with frailty. Upon multivariate 
analysis, anxiety (OR 8.56), multimorbidity (OR 2.18), and age (OR 2.73) emerged as independently associated 
with frailty (p < .001, p = .005, and p < .001, respectively).
Conclusions:  Among postmenopausal women with frailty, anxiety was detected in over two thirds of cases 
and was independently associated with frailty. This underscores the relevance of implementing anxiety 
screening in comprehensive care programs for postmenopausal women, with the goal of improving frailty 
through anxiety diagnosis and treatment.

Introduction

Frailty and anxiety are common health concerns among post-
menopausal women, each with significant implications for overall 
well-being and quality of life. Frailty, characterized by decreased 
physiological reserve and increased vulnerability to stressors, is a 
syndrome associated with a broad range of adverse outcomes, 
including physical and cognitive disability, increased health care 
utilization, and early death [1]. Anxiety, on the other hand, 
encompasses a whole spectrum of psychological symptoms, 
including excessive worry, fear, and nervousness, which can sig-
nificantly impair daily functioning and exacerbate physical health 
conditions [2]. Despite being studied independently, the interplay 
between frailty and anxiety in postmenopausal populations 
remains relatively underexplored. The issue is even more relevant 
because of the growing evidence supporting menopause as a 
facilitator of frailty.

The potential relationship between frailty and anxiety in post-
menopausal women merits further research. While the pathways 
linking these two conditions are multifaceted and complex, 
emerging evidence suggests bidirectional associations. On one 
hand, anxiety symptoms, caused by dysregulation within circuits 
for fear and anxiety [3], may exacerbate frailty by inducing phys-
iological stress responses, such as increased cortisol levels and 
autonomic dysregulation, which can accelerate muscle loss, bone 
demineralization, and immune dysfunction. Conversely, 
frailty-related impairments in physical function and morbidity 
may contribute to heightened anxiety by limiting individual’s 
perceived control over their environment and increased fear of 
falls or injury [4]. Understanding the potential bidirectional rela-
tionship between frailty and anxiety is crucial for developing tar-
geted interventions to improve the holistic well-being of 
postmenopausal women.

The aim of this study was to evaluate the association between 
anxiety and frailty in a prospective series of postmenopausal 
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women attending a comprehensive care program for postmeno-
pausal women at primary care centers coordinated by the refer-
ence university hospital.

Methods

Study design and participants

This was a cross-sectional study  conducted at three primary care 
centers in the city of Valencia, integrated into a comprehensive 
care program for postmenopausal women at the reference univer-
sity hospital (Hospital Clínico de Valencia, Spain). All postmeno-
pausal women (aged 60–83 years) attending the centers between 
January 2018 to February 2020 were invited to participate in a 
program aiming at examining the potential association between 
frailty status and anxiety (Figure 1). Postmenopausal status was 
defined as amenorrhea of 1 or more years. The presence of any 
serious illness with a life expectancy of less than a year, or cogni-
tive or sensory impairment severely limiting their daily activities at 
the discretion of the investigators, were exclusion criteria.

Data collection and definitions

The clinical-epidemiological characteristics of the participants 
were obtained through personal interviews and physical exam-
inations conducted by two nurses who had undergone prior 
training, following a structured questionnaire. The data collected 
were then transferred to a computerized database.

The validated Spanish version of the Hospital Anxiety and 
Depression Scale (HADS) was administered to each participant 
to ascertain their anxiety status. The HADS was developed to 
identify cases of anxiety and depression in non-psychiatric set-
tings. The tool includes four items, seven for anxiety (odd num-
bered items scored 3–0) and seven for depression (even numbered 
items scored from 0 to 3). Ratings for each item are summed to 
provide the corresponding total anxiety and depression subscale 
score. A score of 8 or more in the anxiety subscale of HADS was 
considered indicative of the presence of anxiety [5].

The assessment of frailty was conducted using the Fried’s phe-
notype [6], where a diagnosis of frailty was established if at least 

three out of the following five criteria were met: unintentional 
weight loss (more than 4.5 kg in the past year), self-reported 
exhaustion, weakness (grip strength), slow walking speed (when 
walking 4.57 m), and low physical activity (assessed by Spanish 
Short Version of the Minnesota Leisure Time Physical Activity 
Questionnaire) [7].

Social class was categorized based on self-reported financial 
status, reflecting the ability to cover essential monthly expenses, 
savings, and discretionary spending capacity. Participants catego-
rized themselves into three primary groups: ‘low’ if they strug-
gled to fully cover basic expenses, ‘medium’ if they consistently 
met basic expenses, and ‘good’ if their income allowed for sav-
ings and discretionary spending. Education level was classified as 
‘none’ (indicating no certified educational level), ‘primary’, ‘sec-
ondary’, or ‘university’, based on the completion and certification 
of each respective educational stage. Comorbidity was defined as 
the presence of two or more chronic conditions, such as diabe-
tes, heart failure, chronic obstructive pulmonary disease (COPD), 
cancer, etc. [8]. Multimorbidity was established as the presence 
of two or more disorders [9].

Statistical analysis

Qualitative variables were expressed as absolute and relative (per-
centage) frequencies and compared with chi square test or 
Fisher’s exact test, as appropriate. Quantitative variables were 
compared using Student’s t-test or analysis of variance (ANOVA) 
when the distribution was normal, or Mann–Whitney U-test 
when it was not normal. Multivariate analysis was performed 
using logistic regression, considering an α significance level of 
0.05 for all tests. SPSS v. 25 software (IBM Corp., Armonk, NY) 
was used for statistical analysis.

Ethical aspects
This study was approved by the Clinical Research Ethics 
Committee of the Hospital Clínico de Valencia (registration 
number 170330). Those participants who agreed to participate 
signed an informed consent prior to their inclusion in the study. 
All data collected, processed, and analyzed in this work were 
anonymized.

Figure 1.  Flowchart of 390 postmenopausal women with and without frailty.
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Results

A total of 390 postmenopausal women participated in the study, 
with an age of 70.08 ± 5.36 years (mean ± SD) and a range of 
60–83 years. Most participants exhibited a medium to high socio-
economic status (85.13%), with only 14.87% classified as low. 
Primary education level was the most prevalent (45.38%), while 
42.05% were categorized as having high education attainment. 
They were married or in a relationship in 56.92%, separated in 
13.85% and single or widowed in 29.23% of cases. The average 
number of years since menopause was 12.58 ± 3.19 years, ranging 
from 6 to 24 years. The majority of women had a normal weight, 
with an average BMI of 27.25 ± 12.62 kg/m2.

Frailty, as determined by the Fried’s phenotype, was detected 
in 43.85% of the total series, Table 1 provides an overview of the 
clinical and epidemiological variables categorized by frailty sta-
tus. No statistically significant differences were found between 
women with or without frailty regarding weight, BMI, years since 
menopause, marital status, educational level, socioeconomic sta-
tus, or smoking status.

Anxiety, assessed by the HADS anxiety subscale with scores 
ranging from 0 to 21, was present in 41.08% of the total series, 
with a score exceeding 15 points in 7.69%. Anxiety showed a 
statistically significant increase in the subgroup of frail women 
(69.59% vs 22.37%, p < .001). Using multivariate logistic regres-
sion analysis, anxiety was found to be associated with frailty (OR 
8.56, 95% CI 5.30 − 13.82, p < .001), as well as age (OR 2.73, 95% 
CI 1.63 − 4.51, p < .001), and comorbidity (OR 2.18, 95% CI 
1.27 − 3.76, p = .005), as shown in Table 2.

Discussion

In this study, the systematic application of a frailty diagnostic 
tool, such as the Fried’s Frailty Tool or Frailty Phenotype, which 
is the most frequently cited tool for screening frailty [10], 

revealed a significant prevalence of frailty (43.85%) among post-
menopausal women participating in a comprehensive health 
assessment program. Similarly, the global assessment of anxiety 
using the HADS scale revealed a high percentage of participants 
with anxiety. Moreover, our findings indicate a noteworthy asso-
ciation between anxiety and frailty, suggesting promising oppor-
tunities for frailty intervention strategies aimed at addressing 
anxiety.

Frailty may be conceptually defined as a clinically recogniz-
able state in older people who have increased vulnerability, 
resulting from age-associated declines in physiological reserve 
and function across multiple organ systems, such that the ability 
to cope with every day or acute stressors is compromised [1]. 
Therefore, as anticipated, frailty showed a direct correlation with 
age in our postmenopausal women series, reaching 71.9% among 
those 70 years or older, exceeding what is typically described in 
the literature, with values ranging from 4% to 59% [11–14]. This 
fact could be attributed to the varying criteria used to define 
frailty and to the nature of this study, which was not conducted 
in the general population but rather in participants of a compre-
hensive care program for postmenopausal women. In this study, 
multimorbidity, defined by the presence of two or more chronic 
diseases, was independently associated with frailty regardless of 
age, providing an opportunity to address it through the appropri-
ate management of these conditions. We used the list of 40 mor-
bidities selected from a database of medical practices in UK for 
defining multimorbidity [9]. However, since the Fried’s Physical 
Frailty Phenotype was used, we did not specifically assess cogni-
tive ability, which is often associated with frailty. Additionally, 
significant cognitive impairment that would significantly limit 
activities of daily living was a reason for study exclusion. 
Therefore, the assessment of comorbidities was not comprehen-
sive as it did not consider the cognitive dimension.

Outside the field of geriatrics, the assessment of patients’ 
functional status has often been ignored. It is only recently that 
there has been an emerging interest in evaluating frailty among 
postmenopausal women [15]. During aging, there is a decline in 
the activity of various hormonal systems [16]. In women, one of 
the most significant changes is menopause, which is character-
ized by a transition from cyclic estradiol production to a lower 
and steady level of estradiol, accompanied by elevated levels of 
follicle-stimulating hormone [17]. However, the relationship 
between estrogen and frailty has been scarcely explored [15,18]. 
Other endocrine-metabolic, immunological and inflammatory 
alterations observed in menopause that could influence frailty 
include decreased levels of free testosterone [19], increased levels 
of proinflammatory cytokines (interleukin-6), acute-phase reac-
tants, and tumor necrosis factor-alpha [20–22]. However, the 
mechanisms predisposing to frailty in menopausal women have 
not been fully elucidated to date. Further studies are necessary 
to get across the underlying mechanisms of this association.

While there is a clear link between frailty and depression, the 
association between frailty and other mental health disorders is 
less extensively documented. In the present study, there has been 

Table 1. E pidemiological and clinical characteristics of participants according to 
frailty status.

Frailty (n = 171)
Non-frailty 
(n = 219) p Value*

Age years <70 48 (28.07) 101 (46.12) <.001b

≥70 123 (71.93) 118 (53.88)
Years since menopause 24.96 ± 11.63 23.77 ± 10.53 .292a

Height (m) 1.59 ± 0.06 1.58 ± 0.05 .294a

Weight (kg) 67.68 ± 8.97 69.90 ± 41.67 .493a

Body mass index (kg/m2) 26.68 ± 4.01 27.68 ± 16.46 .434a

Waist circumference (cm) 81.84 ± 8.29 82.56 ± 9.32 .428a

Marital status Married/couple 89 (52.04) 133 (60.73) .220b

Separated 30 (17.54) 37 (16.89)
Single 36 (21.06) 30 (13.70)
Widow 16 (9.36) 19 (8.68)

Education level None 17 (9.94) 32 (14.61) .456b

Primary 
education

83 (48.54) 94 (42.92)

Secondary 
education

44 (25.73) 54 (24.66)

University 27 (15.79) 39 (17.81)
Economic status High 81 (47.38) 108 (49.31) .768b

Medium 66 (38.59) 77 (35.16)
Low 24 (14.03) 34 (15.53)

Multimorbidity 137 (80.12) 141 (64.38) .001b

Anxiety 119 (69.59) 49 (22.37) <.001b

Smoking habit Ex-Smoker 32 (19.88) 48 (21.91) .563b

Smoker 30 (27.48) 43 (19.64)
Non-smokers 109 (26.31) 128 (58.45)

Data are expressed as mean ± standard deviation or frequency n (%). *p Value as 
determined with aStudent’s T test or bthe chi-square test. Significance differ-
ences are highlighted in bold.

Table 2.  Factors associated with frailty in postmenopausal women: multivariate 
analysis by logistic regression.

Factors OR 95% CI p Value

Anxiety 8.56 5.30 − 13.82 < .001
Multimorbidity 2.18 1.27 − 3.76 .005
Age 2.73 1.65 − 4.51 < .001

Multimorbidity was established as the presence of two or more diseases. OR: 
odds ratio; CI: confidence interval.
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a strong association between frailty and anxiety, clearly higher 
than that found in the few conducted studies [23–25], and much 
higher than that found in routine clinical practice, as anxiety is 
underdiagnosed in all case settings [3]. The anxiety itself can 
contribute to physical frailty by causing sleep disturbances, loss 
of appetite, increased hormonal stress, or adoption of unhealthy 
habits. Moreover, anxiety can lead to chronic stress with increased 
inflammation and other physiological changes that may contrib-
ute to frailty [26]. Conversely, frailty symptoms could lead to 
maladaptive psychological responses, including anxiety. However, 
the value of distinguishing between primary and secondary anx-
iety is unclear because there is growing evidence that the link 
between somatic illness and anxiety is bidirectional, and anxiety 
treatment is needed independently of both [27].

The present study is not free from limitations. Firstly, the 
recruitment of patients exclusively from three primary care cen-
ters with a specialized program for postmenopausal women may 
restrict the generalizability of the findings to broader contexts. 
Secondly, the specific subtype of anxiety experienced by the par-
ticipants is not known, and its influence on frailty may differ 
among subtypes. Thirdly, the study lacks information regarding 
whether the diagnosis of anxiety was preexisting and if patients 
were undergoing treatment for it. Fourth, it is uncertain whether 
anxiety precedes frailty, if the relationship is reversed, or if there 
is a mutual influence between the two. Despite these constraints, 
the results underscore the significance of anxiety in postmeno-
pausal women and its association with frailty.

Conclusion

In this study, anxiety was detected in more than half of the par-
ticipants attending an integrated program for postmenopausal 
women, reaching over two-thirds among those women with 
frailty. These findings suggest an opportunity to include screen-
ing for anxiety in comprehensive care programs for postmeno-
pausal women and open up avenues for strategies aimed at 
improving frailty through the diagnosis and treatment of anxiety. 
New studies are needed to confirm these findings and clarify the 
potential causal relationship between anxiety and frailty.
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