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ABSTRACT | BACKGROUND: Menopause is often associated with
musculoskeletal complications like demineralization of bone, loss of muscle
mass, and degenerative joint diseases. Osteoarthritis of the knee is the most
common degenerative joint disorder among post-menopausal women.
There is a complex interaction between perceived anxiety, experience of
pain, and limitations of function among post-menopausal women. AIM:
To determine the association of anxiety levels in postmenopausal women
with osteoarthritis in worsening balance and walking speed. METHODS:
This cross-sectional study design was conducted between May and July
2023, according to STROBE guidelines. Post-menopausal females with knee
osteoarthritis were recruited from a private hospital, in Chennai, India. Based
on the pain anxiety symptom scale (PASS-20) score they were categorized
into women with and without anxiety. All participants underwent the Timed
Up and Go test (TUG), and 4-meter walk test to identify their balance and
walking speed. The collected data were analyzed appropriately using Chi-
square statistics and regression methods. RESULTS: The mean age of 100
participants recruited in this study was 49.66 + 6.3 years. The average time
of onset of osteoarthritis in the participants was 49.28 months. The study
identified that 49% of post-menopausal women with osteoarthritis had
anxiety symptoms. Anxiety was significantly associated with an increase in
age (P =0.017) and duration from attaining menopause (P = 0.005). TUG test
performance was significantly poor (P = 0.005) in individuals with anxiety.
Unadjusted and adjusted linear regression demonstrated that anxiety is
not associated with balance and walking speed in postmenopausal women
with knee osteoarthritis. CONCLUSION: The presence of anxiety in post-
menopausal women with osteoarthritis did not affect balance and walking
speed outcomes. Age, duration of menopause, and body weight were
found to be significantly associated.

KEYWORDS: Walking Speed. Knee Osteoarthritis. Anxiety Disorders.
Postmenopause.

Submitted Sept. 29th, 2024, Accepted Nov. 27th, 2024,

Published Dec. 13th, 2024

J. Physiother. Res., Salvador, 2024;14:e5944
http://dx.doi.org/10.17267/2238-2704rpf.2024.e5944 | ISSN: 2238-2704
Assigned editor: Marina Makhoul

5Chettinad Academy of Research and Education (Chennai). Tamil Nadu, India.

RESUMO | INTRODUGAO: A menopausa esta frequentemente associada a
complicagdes musculo-esqueléticas, como desmineralizagdo éssea, perda
de massa muscular e doencas articulares degenerativas. A osteoartrite do
joelho é a doencga articular degenerativa mais comum entre mulheres na
pds-menopausa. Existe uma interagdo complexa entre ansiedade percebida,
experiéncia de dor e limitagdes funcionais entre mulheres na pés-menopau-
sa. OBJETIVO: Determinar a associacdo dos niveis de ansiedade em mulhe-
res pés-menopausicas com osteoartrite no agravamento do equilibrio e da
velocidade de marcha. METODOS: Este desenho de estudo transversal foi
realizado entre maio e julho de 2023, de acordo com as guidelines STROBE.
Mulheres na pés-menopausa com osteoartrose do joelho foram recrutadas
num hospital privado, em Chennai, india. Com base na pontuac&o da escala
de sintomas de ansiedade e dor (PASS-20), foram categorizadas em mulhe-
res com e sem ansiedade. Todas as participantes foram submetidos ao teste
Timed Up and Go (TUG) e ao teste de marcha de 4 metros para identificar o
equilibrio e a velocidade de marcha. Os dados recolhidos foram analisados
adequadamente através de estatistica qui-quadrado e métodos de regres-
sdo. RESULTADOS: A idade média das 100 participantes recrutados neste
estudo foi de 49,66 + 6,3 anos. O tempo médio de inicio da osteoartrite nas
participantes foi de 49,28 meses. O estudo identificou que 49% das mulheres
na pés-menopausa com osteoartrite apresentavam sintomas de ansiedade.
A ansiedade esteve significativamente associada ao aumento da idade (P =
0,017) e a duracdo da menopausa (P = 0,005). O desempenho no teste TUG
foi significativamente fraco (P = 0,005) nos individuos com ansiedade. A re-
gressdo linear ndo ajustada e ajustada demonstrou que a ansiedade ndo
estd associada ao equilibrio e a velocidade de marcha em mulheres pés-
menopausicas com osteoartrose do joelho. CONCLUSAO: A presenca de
ansiedade em mulheres na pés-menopausa com osteoartrite ndo afetou os
resultados de equilibrio e velocidade de marcha. A idade, a duragdo da me-
nopausa e o peso corporal estiveram significativamente associados.

PALAVRAS-CHAVE: Velocidade de Caminhada. Osteoartrite do Joelho. Trans-
tornos de Ansiedade. P6s-Menopausa.
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1. Introduction

India has a higher prevalence of osteoarthritis (OA),
a degenerative joint condition. Globally, it is one
of the factors contributing to pain and disability.
The literature demonstrates that knee OA is highly
prevalent and frequent in women who are suffering
from menopause. It not only affects physical health
but also mental well-being, and increases the risk of
disease progression. About 13% of women and 10%
of men aged 60 years and older have symptomatic
knee OA." Postmenopausal women are affected more
than premenopausal women. High body mass index,
hypertension, diabetes mellitus, and osteoporosis
were the common comorbid conditions.

The prevalence of knee osteoarthritis is increasing
worldwide as people live longer and experience
more age-related problems. Research indicates
that women going through menopause have a
significant incidence and prevalence of osteoarthritis.
Comorbidities such as anxiety and other emotional
responses are often reported by patients with chronic
painful and debilitating diseases.? Given that anxiety
has been shown to modify pain threshold levels, this
may predispose patients to experiencing pain more
frequently.? Given that anxiety and sadness can be
exacerbated or caused by chronic pain alone.*

In addition to having an adverse effect on physical
health, osteoarthritis raises the possibility of
the condition worsening mentally. Most post-
menopausal women than pre-menopausal women
are impacted. In 1990, approximately 23.46 million
individuals in India suffered from osteoarthritis; by
2019 that number has increased to 62.35 million.
From 4,895 in 1990 to 5313 in 2019, the age-
standardized prevalence of OA increased per 100,000
individuals. Females were consistently more likely
than males to have osteoarthritis of the knee. It
affects women more frequently than males, and its
frequency, incidence, and severity are increasing,
with a propensity for involvement in numerous joints,
as well as a higher occurrence of hand and knee
osteoarthritis after menopause. The impact of age
on the risk of osteoarthritis in the hips and knees in
women exhibits comparable tendencies, with a rapid
increase between the ages of 50 and 75 years.®

Menopause is a physiological process that occurs in
the women of middle ages. During the menopausal
transition, significant changes or fluctuations in
physiological and hormonal functions tend to occur
which further affects the vasomotor function, sleeping
patterns, sexual functioning, and cognitive functions.”
These changes are common in postmenopausal
women and they could negatively impact their
emotional aspects and result in anxiety disorders.
Combined with anxiety and other emotional
dysfunctions, fluctuations in the estrogen hormone
trigger a variety of musculoskeletal symptoms in
the postmenopausal phase.f Estrogen deficiency
occurs immediately following the postmenopausal
phase and it steadily declines further as the age
advances. Due to this, the protective role of estrogen
in maintaining joint homeostasis is lost.?

Estrogen deficiency results in cartilage destruction,
subchondral bone lesions, osteoporosis, sarcopenia,
and ligament rupture. Thus estrogen is essential
for maintaining the integrity of the synovial joints.
Postmenopausal decrease in estrogen combined
with a deficiency in anti-mullerian hormone (marker
associated with ovarian function) increases the risk
of osteoarthritis in women in that phase.’2Pain and
dysfunctions due to postmenopausal osteoarthritis
generate arousal, and a hazy focus on the perceived
threat (i.e., anxiety)™ Thus anxiety and knee
osteoarthritis in postmenopause worsens the motor
functions such as balance and mobility. Walking
represents the predominant mode of mobility and
is severely compromised in knee osteoarthritis
populations. Balance and the velocity of walking
reflect the individual's functional potential in
walking. Procession of spatial information is a
pre-requisite for maintaining the ability to control
balance and the velocity of walking is dependent on
the executive function of spatial information and
motor functions.’2-4

Studiesinvestigating the relationship between anxiety,
slowed walking speed and fear of falling™ confirmed
the association of anxiety in patients with high-grade
knee synovitis (early OA).'® Researchers do agree with
the statement that anxiety, improper balance control,
and walking speed are interconnected.”” Anxiety-
inducing circumstances and events seem to affect how
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well people in the healthy population regulate and
manage their gait and balance.’®22 To our knowledge,
no research has looked at the potential interactions
between anxiety and physical function, such as gait
and balance, in postmenopausal women with knee
osteoarthritis. The objective of this study design is
to investigate the association of anxiety in balance
and walking speed performances in postmenopausal
women with knee osteoarthritis.

2. Methods
2.1 Protocol

The study proposal was approved by the Institutional
Ethical Committee (Ethical clearance Number - 8501/
IEC/2023), further, this study was prospectively
registered at the Indian Clinical Trial Registry
(CTRI/2023/04/051550). This paper reports the
findings of phase 1 of the project Treat yoUr Core
Kinetics (TUCK), an initiative to improve function
among women with osteoarthritis.

2.2 Study design, settings, and population

An  institutional-based  cross-sectional  design
was used and the study adhered to the (STROBE)
reporting guidelines. This study was conducted at
SRM Medical College Hospitals and Research Centre
(SRMMCH&RC), Kattankulathur, from May 2023 to
July 2023. The SRMMCH&RC has an attached 1500+
bedded super-specialty hospital which has served
the healthcare needs of over 1 crore patients since
2005 and also provides a hygienic environment along
with quality treatment at low cost, which makes low
and middle strata people from in and around the
Chengalpet district to avail the medical services.
The Chengalpet district has 4 municipals and 16
district panchayat wards. It has a population of
2,725,530 inhabitants We used pamphlets to invite
post-menopausal women attending the Department
of Obstetrics and Gynaecology, Physical Medicine
and Rehabilitation, Department of Orthopaedics,
SRMMCH&RC drug dispensary, and Outpatient

Physiotherapy Department at the SRM Institute of
Science and Technology (SRMIST). The screening was
done 3 days a week. They were explained about the
study and we offered oral and written information
with their signature in the informed consent before
the commencement of the study.

2.3 Participants

Postmenopause women with knee osteoarthritis
were the study participants. Postmenopause is
confirmed retrospectively after 12 consecutive
months of amenorrhea.?® The age requirements for
inclusion in the study were above 40 years of age,
meeting the clinical criteria of knee OA established
by the American College of Rheumatology in 1986,
and having radiographic alterations of grade Il or
above in Kellgren and Lawrence. If an individual met
the following requirements, they were included.
1) Patients with knee OA according to Kellgren and
Lawrence score, age over 40 years female who are
in the post-menopausal stage, morning stiffness of
less than 30 minutes, or crepitus with active knee
motion of the knee. Participants were excluded from
the study if they had conditions that would put them
at risk for injury during testing programs, total knee
replacement, uncontrolled hypertension, a history
of musculoskeletal dysfunctions and related pain
or cardiovascular disease, or any neurological or
cognitive (higher mental function) disorders. Before
their involvement in the study, every participant
signed an informed consent form.

2.4 Sample size determination

A two-tailed sample calculation using the z-test for a
required power-calculated sample for this correlation
cross-sectional study was used. The following
assumptions were used to estimate the required
sample; margin of error 0.05%, confidence interval
95%, 80% (1 - B) power, and expected correlation (Ha)
is p = 0.30 based on medium effect size convention.
Further, a 5% attrition rate was added to the
derived sample size to account for the possible non-
responses. The derived estimated sample was 127,
and we added an attrition of 5%. The final sample
size was estimated to be 140. The sample size was
calculated using G power version 3.1.9.4.
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2.5 Data collection tool and procedure

The physiotherapist conducted a face-to-face
interview to collect data. An organized questionnaire
was used which contained questions related to socio-
demographic status like age, sex, marital status,
residence, and occupation. Most importantly the
duration of length of menopause was recorded. The
pain Anxiety Symptom Scale (PASS-20) was calculated
using a score of 0 -100, on which 30 to 100 indicates
the presence of anxiety, and below 30 indicates no
anxiety?!, was utilized in this study. The participants
were categorized into post-menopausal osteoarthritis
women with and without anxiety and their walking
speed evaluation and physical performance scoring
(TUG test) were performed on them.

2.6 PASS-20 to measure anxiety score

A 20-item self-reported tool called PASS-20 is used to
quantify anxiety associated with pain. The measure is
divided into four subcategories: pain phobia, escape
actions, cognitive anxiety, and physiological signs of
anxiety. Every item has a rating of zero (never) to five
(always)on a six-point scale. Increased total scores are
an indication of increased levels of anxiety associated
with pain, and the scores range from 0 to 100. There
is evidence that the PASS-20 has a strong internal
consistency, validity, and reliability.2222 Assessors can
better grasp the factors influencing patients by using
this measure.

2.7 Timed Up and Go test outcome

TUG is a physical performance tool used for static
and dynamic balance.* The study participants are
instructed to get up from their chairs, take a walk for
3m, and then return to the starting point to sit back.
The duration of each session was recorded and was
repeated three times to obtain an average recording.
It is recognized as a valid and dependable tool for
evaluating elderly individuals' balance (sit to stand,
turning and stand to sit) and fall risk. For individuals
aged 60 to 69, the typical TUG score is 8.1 (7.1-9.0)
seconds, for those aged 70 to 79, it is 9.2 (8.2-10.2)
seconds and for those aged 80 - 99 it is 11.3 (10.0-
12.7) seconds.

2.8 Walking speed outcome

Walking speed (< 1.0m/s) could predict mortality
and functional limitations in individuals with knee
osteoarthritis.2> The walking speed was computed
from the 4-meter walk test using the formula: Distance
(d)/Time taken (t). The results of the 4-meter Walk Test
demonstrated good test-retest reliability (ICC values
ranging from 0.96 to 0.98). In this investigation, the
4-meter Walk Test was employed. Participants were
asked to walk along the measured pathway which
helps to reduce gait variability.22’ Each participant
did three sets of trials. They were asked to walk at
their comfortable pace until they reached the end of
the designated path.

2.9 Measurements

Since TUG does not need any specialist equipment,
it can be carried out anywhere in the community or
at the designated locations. It needs a regular chair
with armrests (46cm for the seat height and 63-65¢cm
for the armrest height), a stopwatch, a measuring
tape, and a marking tape to indicate the distance
in meters (3m) that is clear of obstructions. Placing
the chair in the open area where there is a marked
measurement of about 3 meters (10 feet) straight
line, and explain the participants about the procedure
in detail. Instructions are given to them to do normal-
paced walking to avoid bias. The stopwatch is used to
calculate the time taken for the patient to get up from
the chair, walk through the line marked, and come
back and sit in the chair. The readings are marked in
seconds. The subject is made to walk three times to
avoid bias with adequate rest intervals between the
sets. Record the whole task from start to finish.

For measuring walking speed test we need a
stopwatch and a marked pathway. Participants are
instructed to walk on the marked pathway of 4 meters
as soon as the assessor gives the instruction. They
were instructed to do normal-paced walking. As soon
as the patient crosses the 4-meter line stop the watch
and mark the readings. The procedure was repeated
3 times with adequate rest periods in between the
sets to get the average reading. The walking speed
is calculated by dividing the distance walked by the
average time taken. TUG test and walking speed
test differ in their components. TUG test includes
sit-to-stand, walking, turning, and finally involves
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stand-to-sit tasks, whereas the walking speed test
commences in standing posture and the participants
are instructed to walk in a linear direction and thus
differs from balance-related components such as sit-
to-stand or turning included in the TUG test. Linear
walking speed test optimally predicts the velocity at
which an individual walks.

2.10 Data Collection
2.10.1 Informed Consent

Participants gave their informed consent after being
informed about the nature and goals of the study.
Before participation, written informed consent was
obtained from all the participants. The demographic,
TUG test, and walking speed data were collected in the
Physiotherapy department of the institution. The face-
to-face interview method was conducted employing
a standardized questionnaire, and sociodemographic
data was gathered. The authors involved in this study
were assigned accordingly to two groups; 3 authors
(KSJ, HR, and BJ) with more than 10 years' experience
in examining and rehabilitating musculoskeletal
conditions evaluated walking speed and 2 authors
(SP and ALA) with more than 10 years' experience in
neurological rehabilitation conducted TUG test and
interpreted the results. The score sheet is submitted
to one of the authors (RKJ) for data entry. Participants
were not informed about their performance scores
and the authors performing the TUG test and walking
speed were appropriately blinded from the scores of
the other measures in which they were not involved.

2.11 Data analysis

Datawas cleaned, coded, and entered into the Sigma
plot to get the results. The independent variables
such as age, height, weight, BMI, occupation,
durationsinceattaining menopause, and duration of
osteoarthritis following menopause were collected.
Based on the PASS-20 score, the dependent variable
data such as TUG and walking speed evaluation
were collected. Group-wise (women with and
without anxiety) chi-square test was performed

for both dependent and independent (categorical)
variables. According to the normality results,
parametric or non-parametric statistical analysis
will be performed. The unadjusted and adjusted
odds ratio was performed for all the independent
variables against the PASS-20 scores (women with
and without anxiety).

3. Results

A total of 100 participants out of 140 approached
responded. The overall response rate was 71.4%,
which is also 78.7% of the power-calculated sample
size of 127. The most common reasons for non-
response were no time, and not interested. An x-y
plot of sample size to power (8) showed a decrease in
the power (1 -B) from the assumed 0.80 to 0.70. The
overall mean age of the post-menopausal women
participants was 49.66 + 6.371 out of which 35% of
them were working women, 35% were housewives,
22% were professionals and the remaining were
self-employed or were working in a private concern.
Their average BMI is found to be 27.0075 + 4.106,
among them 37% of them were under the category
of normal weight and 63% of them were under the
overweight or obese category. The mean TUG score
is said to be 16.41+8.266 which indicates the results
have encountered a low physical performance
and this when compared with their occupation the
housewives had a lowest physical performance of
19.5 seconds. The average walking speed noted in
the results was 1.204 +0.158. The average PASS-20
score is 49.89+17.94.

The majority, 54% of the females who participated
were between 40 to 49 years old, age group with 64%
of them being overweight/obese in the BMI category.
The frequency of employed women (n = 65) was more
compared to housewives (n = 35). Almost all the
participants, 84% of them attained their menopause
within the last 10 years. The chi-square distribution
showed no significant difference between women
with and without anxiety (Table 1).
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Table 1. Chi square distribution for demographic characteristics in individuals with and without anxiety

PASS : R
. Frequency Chi square | Significance (p
Varlabics Category (Percentage %) An’;‘(ﬁety Anxiety (x?) value)
40 -49 54 (54%) 29 25
Age 50 - 59 31 (31%) 16 15 0.88 0.64
60 — 69 15 (15%) 6 9
45-59 26 (26%) 13 13
: 60 -74 44 (44%) 22 22
Weight 75— 89 28 (28%) 15 13 0.10 0.99
90— 105 2 (2%) 1 1
150 — 159 66 (66%) 33 33
Height 160 - 169 27 (27%) 14 13 0.14 0.93
170 - 179 7 (7%) 4 3
Normal Weight 36 (36%) 22 14
BMI Overweight 41 (41%) 20 21 2.85 0.24
Obese 23 (23%) 9 14
. Housewife 35 (35%) 18 17
Occupation Employed 65 (65%) 33 37 0.004 0.95
Duration of years from 1—10 years 84 (84%) 45 39 138 0.23
attaining Menopause 11 — 20 years 16 (16%) 6 10 : )

Significant if P < 0.05.
Source: the authors (2024).

The independent t-test analysis performed for demographic factors, TUG, and walking speed for post-menopausal
women with and without anxiety showed that age (P = 0.017), TUG score (P = 0.005) and years since attaining
menopause (P = 0.005) are statistically significant between the groups (Table 2).

Table 2. Independent t test analysis for post-menopausal osteoarthritis women with and without Anxiety

: NO ANXIETY ANXIETY N
Variables Mean sD Mean SD Significance
Age 48.17 54 51.20 6.9 0.017*
Height 158.05 58 158.83 6.1 0.51
Weight 66.80 10.0 68.89 11.9 0.34
BMI 26.73 2.7 27.28 4.4 0.50
TUG 19.90 8.4 23.95 5.1 0.005*
Gait speed 0.97 0.1 0.96 0.1 0.577
Duration of attaining menopause 50.74 38.6 77.06 51.8 0.005*
Duration of OA knee 51.33 170.8 47.24 46.9 0.87

Significant if P < 0.05.
Source: the authors (2024).

The unadjusted and adjusted multiple linear regression was performed using the continuous scores of all variables.
Age, height, BMI, duration since menopause, and duration of OA knee were found to be not associated with anxiety.
Though body weight is associated with anxiety in the unadjusted odds ratio estimate, it has failed to demonstrate its
association with anxiety in the adjusted odds ratio estimation. TUG score and walking speed were significant in both
groups which indicates that anxiety has no impact in the worsening of osteoarthritis symptoms (Table 3).
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Table 3. Unadjusted and adjusted multiple linear regression for all independent variables with TUG and Gait speed outcomes

No Anxiety Anxiety
Unadjusted Adjusted Unadjusted Adjusted
B (95% CI) Significance B (95% CI) Significance B (95% CI) Significance B (95% CI) Significance

e | POSGIST | om | OAEES | oy |omMOIOD | o, | 020 |,
Height -O.fg%.(z-;?)SCiS 014 0.2108%;".5:;09 to 0.86 0.2281 .22.11)64 to 0.11 - 0.11(3)4:(5-053.?56 0.69
noon | TS| 0w | UWSLIRT] o |TEEETO] o | WM o
Il I i B i S I S B
e | TILO | gre | PISLIOR| gy | OTR@NSE | op | OWSCOTS| o
Duratli?]?e:f OA | - 0.?08;32(1.;340 0.54 - 0.?063‘32(:.)034 0.61 0.1 920.(;(_3’.5%36 to 018 0.1131;(1-2.;)34 0.18
sance | 0303 013510 | oo 0348008700 | g, | O3B@IZ |5 | 03403050 [

Significant if P < 0.05
Source: the authors (2024).

4. Discussion

The primary objective of this study was to determine the impact of anxiety among post-menopausal osteoarthritis
women in worsening TUG scores and walking speed. In addition to this, we also looked into the demographic
characteristics (of women with and without anxiety) that are associated with the TUG, and the walking speed.
There was approximately fifty percent of patients were affected by anxiety, the majority of whom were in the
age category of 40 - 49 years, and had a mean body mass index (BMI) of twenty-seven, which is considered to be
overweight according to the WHO survey category on obesity 2024.

Around 51% of the participants in this study had no anxiety and the remaining 49% of them had anxiety according
to PASS-20 score. When compared to Uritani et al.26, who stated that anxiety and OA knee are significantly
associated with each other®?, our cross-sectional study identified that nearly half, 49% of post-menopausal
OA knee women from anxiety. The presence of anxiety could contribute to the worsening of the osteoarthritis
symptoms, especially balance and walking speed. A significant reduction in walking speed could restrict the
functions and activities of daily living.2%%”

The results of this study showed that anxiety scores were significantly higher in the elderly women which indicates
that age was directly proportional to anxiety. The mean age (49.66 years) of participants in the present study
was lower than the mean age (58.88 years) of participants with anxiety in a study reported by Huang et al.?
Factors such as lifestyle, education, life events, family responsibilities, and perception of health risks specific to
menopause such as metabolic, endocrine, and other systemic dysfunctions could contribute to anxiety symptoms
in post-menopausal women.

In this study balance and walking speed were compared among post-menopausal osteoarthritis women with and
without anxiety. Poor balance and reduction in walking speed could limit the amount of daily activity the individual
engages in overall.22 The TUG score mean was higher (> 20) in post-menopause and osteoarthritis women with
anxiety. Though it is evident that the TUG score is directly proportional to age and osteoarthritis symptoms,
the TUG score in the present study was significant and similar in postmenopausal women with and without
anxiety. TUG score component includes both static and dynamic balance and its performance relies on planning,
interpretation, and execution from the central nervous system. In this study, TUG performance is unaffected by
the anxiety component. It is also understood that anxiety alone is not responsible for worsening outcomes in TUG
performance. The presence of other emotional or psychological factors in post-menopausal osteoarthritis women
could potentially interfere with cognitive function and result in the worsening of TUG outcomes.?=
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Anxiety is an emotional reaction associated with
arousal and anticipation of a threatening stimulus.
According to a recent study®, it is evident that
osteoarthritis individuals with symptoms of anxiety
demonstrated poor quality of life. In the present
study, regression analysis results identified that
the presence of anxiety has no impact on TUG and
walking speed scores. This finding contrasts with
the findings reported in the literature=> regarding
the influence of anxiety on physical performance
among the general population with osteoarthritis.
The presence of other psychological distress and
symptoms related to vasomotor dysfunction such
as sleep deprivation and fatigue which is common
in post-menopausal women might contributed to
similar outcomes in both groups.

Duration from menopause and age could been major
contributing factors in post-menopausal osteoarthritis
women resulting in anxiety and poor physical
performance such as balance and walking speed.?®

A few limitations should be mentioned to caution
readers and help future researchers interpret the
findings. First, other psychological distress could
have affected the outcomes in TUG and walking
speed. Second, not able to include participants
according to the pre-determined sample size. Third,
systemic organs (renal, liver, respiratory, pancreas,
etc.,) and related pain or vasomotor symptoms in the
body were not considered in the exclusion criteria.
Fourth, the extraneous variables such as body mass
index, level of physical activity, and so on may limit
the applicability of the present study findings in
postmenopausal women. Finally, generalizing the
present study findings without further validation
could be misleading (extrapolation). The study's
strength is its use of performance-based obijective
measures to evaluate the impact of anxiety, which
allowed us to conclude.

From the above discussion, it is suggested that the
presence of anxiety has no impact on the physical
performance of post-menopause women with
osteoarthritis.

5. Conclusion

The findings conclude that the presence of anxiety
in post-menopausal women living with OA knee had
similar performances in TUG and walking speed.
The presence of other psychological distress and
symptoms related to vasomotor dysfunction such
as sleep deprivation and fatigue which is common
in post-menopausal women might contributed to
similar outcomes in both groups. Future studies
analyzing the impact of fear, depression, and
other psychological/physiological variables in post-
menopause women with osteoarthritis are required
to validate the findings of the present study.

Acknowledgement

The authors would like to thank all the volunteers who participated
in this study and the physiotherapists involved in the interventions
and the assessors for helping in data collection from the
Department of Orthopaedics and Physiotherapy.

Authors contributions

The authors declared thatthey have made substancial contributions
to the work in terms of the conception or design of the research;
the acquisition, analysis or interpretation of data for the work; and
the writing or critical review for relevant intellectual content. All
authors approved the final version to be published and agreed to
take public responsability for all aspects of the study.

Conflicts of interest

No financial, legal, or political conflicts involving third parties
(government, private companies, and foundations, etc.) were
declared for any aspect of the submitted work (including but not
limited to grants and funding, advisory board participation, study
design, manuscript preparation, statistical analysis, etc.).

Indexers

The Journal of Physiotherapy Research is indexed by DOAJ, EBSCO,
LILACS and Scopus.

# DOAJ
LILACS O

EBSCO

J. Physiother. Res., Salvador, 2024;14:e5944

http://dx.doi.org/10.17267/2238-2704rpf.2024.e5944 | ISSN: 2238-2704

y - N



http://dx.doi.org/10.17267/2238-2704rpf.2024.e5944
https://doaj.org/toc/2238-2704
https://openurl.ebsco.com/results?bquery=2238-2704
https://pesquisa.bvsalud.org/portal/?output=site&lang=pt&from=0&sort=&format=summary&count=20&fb=&page=1&filter%5Bdb%5D%5B%5D=LILACS&range_year_start=&range_year_end=&skfp=&index=&q=ta%3A%22Rev+Pesqui+Fisioter%22&search_form_submit=
https://www.scopus.com/sourceid/21101021219
https://doaj.org/toc/2238-2704
https://openurl.ebsco.com/results?bquery=2238-2704
https://pesquisa.bvsalud.org/portal/?output=site&lang=pt&from=0&sort=&format=summary&count=20&fb=&page=1&filter%5Bdb%5D%5B%5D=LILACS&range_year_start=&range_year_end=&skfp=&index=&q=ta%3A%22Rev+Pesqui+Fisioter%22&search_form_submit=
https://www.scopus.com/sourceid/21101021219

References

1. Vina ER, Kwoh CK. Epidemiology of Osteoarthritis: literature
update. Curr Opin Rheumatol. 2018;30(2):160-7. https://doi.
org/10.1097/bor.0000000000000479

2. HeY, Zhang M, Lin EHB, Bruffaerts R, Posada-Villa ],
Angermeyer MC, et al. Mental disorders among persons
with arthritis: results from the World Mental Health Surveys.
Psychol Med. 2008;38(11):1639-50. https://doi.org/10.1017/
s0033291707002474

3. Steenkamp W, Rachuene PA, Dey R, Mzayiya NL, Ramasuvha
BE. The correlation between clinical and radiological severity
of osteoarthritis of the knee. SICOT J. 2022;8:14. https://doi.
org/10.1051/sicotj/2022014

4. Khera T, Rangasamy V. Cognition and Pain: A Review.
Front Psychol. 2021;12:673962. https://doi.org/10.3389/

fpsyg.2021.673962

5.Singh A, Das S, Chopra A, Danda D, Paul BJ, March L, et al.
Burden of osteoarthritis in India and its states, 1990-2019:
findings from the Global Burden of disease study 2019.
Osteoarthritis Cartilage. 2022;30(8):1070-8. https://doi.
org/10.1016/j.joca.2022.05.004

6. Frew N, Johnson G. Survival of the Birmingham hip resurfacing
in young men up to 13 years post-operatively [Internet]. Acta
Orthop Belg. 2017;83(1):67-73. Available from: http://www.
actaorthopaedica.be/assets/2487/11-Frew.pdf

7. Koh JL. CORR Insights®: Radiographic Severity May Not be
Associated with Pain and Function in Glenohumeral Arthritis. Clin
Orthop Relat Res. 2022;480(2):364-6. https://doi.org/10.1097/
CORR.0000000000002021

8. Curtin KB, Norris D. The relationship between chronic
musculoskeletal pain, anxiety and mindfulness: Adjustments
to the Fear-Avoidance Model of Chronic Pain. Scand J Pain.
2017;17:156-166. https://doi.org/10.1016/j.sjpain.2017.08.006

9. Kiling H, Karahan S, Atilla B, Kinikli Gi. Can Fear of Movement,
Depression and Functional Performance be a Predictor of
Physical Activity Level in Patients With Knee Osteoarthritis?
Arch Rheumatol. 2018;34(3):274-280. https://doi.org/10.5606/
ArchRheumatol.2019.7160

10. Stein BP, Boyer KA. Impact of parity on biomechanical risk
factors for knee OA initiation. Gait Posture. 2021;84:287-92.
https://doi.org/10.1016/j.gaitpost.2020.12.024

11. Hainline G, Hainline RD, Handlery R, Fritz S. A Scoping Review
of the Predictive Qualities of Walking Speed in Older Adults. )
Geriatr Phys Ther. 2024;47(4):183-191. https://doi.org/10.1519/
jpt.0000000000000398

12.Yu H, Zhang Q, Liu S, Liu C, Dai P, Lan Y, et al. Effect of
Executive Dysfunction on Posture Control and Gait after Stroke.
Evid Based Complement Alternat Med. 2021;2021:3051750.
https://doi.org/10.1155/2021/3051750

13. Saraiva M, Vilas-Boas JP, Fernandes O), Castro MA. Effects of
Motor Task Difficulty on Postural Control Complexity during Dual
Tasks in Young Adults: A Nonlinear Approach. Sensors (Basel).
2023;23(2):628. https://doi.org/10.3390/s23020628

14. Apthorp D, Bolbecker AR, Bartolomeo LA, O'Donnell

BF, Hetrick WP. Postural Sway Abnormalities in Schizotypal
Personality Disorder. Schizophr Bull. 2019;45(3):512-521. https://
doi.org/10.1093/schbul/sby141

15. Montero-Odasso M, Velde NVD, Martin FC, Petrovic M, Tan
MP, Ryg J, et al. Task Force on Global Guidelines for Falls in Older
Adults. World guidelines for falls prevention and management
for older adults: a global initiative. Age Ageing. 2022;51(9):205.
https://doi.org/10.1093/ageing/afac205

16. Marks R. Anxiety and Osteoarthritis Disability: Updated
Overview and Commentary. Open Orthop J. 2020;14(1):46-57.
http://dx.doi.org/10.2174/1874325002014010046

17. Smalley A, White SC, Burkard R. The effect of augmented
somatosensory feedback on standing postural sway. Gait Posture.
2018;60:76-80. https://doi.org/10.1016/j.gaitpost.2017.11.015

18. Minnick MR, Pérez-Edgar KE, Soto JA. A Disruption in the
Balance of Attentional Systems Plays a Role in Trait Anxiety. Brain
Sci. 2020;10(10):761. https://doi.org/10.3390/brainsci10100761

19. Shi R, Sharpe L, Abbott M. A meta-analysis of the relationship
between anxiety and attentional control. Clin Psychol Rev.
2019;72:101754. https://doi.org/10.1016/j.cpr.2019.101754

20. Hachul H, Hachul de Campos B, Lucena L, Tufik S. Sleep during
menopause. Sleep Med Clin. 2023;18(4):423-33. https://doi.
org/10.1016/j.jsmc.2023.06.004

21. Abrams MP, Carleton RN, Asmundson GJ. An exploration of
the psychometric properties of the PASS-20 with a nonclinical
sample. ] Pain. 2007;8(11):879-86. https://doi.org/10.1016/j.

jpain.2007.06.004

22. Siviero P, Limongi F, Gesmundo A, Zambon S, Cooper C,
Dennison EM, et al. European Project on Osteoarthritis Research
Group. Factors Associated With Functional Decline in Hand and
Hip/Knee Osteoarthritis After One Year: Data From a Population-
Based Study. Arthritis Care Res (Hoboken). 2021;73(9):1343-1353.
https://doi.org/10.1002/acr.24404

23. Huang S, Wang Z, Zheng D, Liu L. Anxiety disorder

in menopausal women and the intervention efficacy of
mindfulness-based stress reduction [Internet]. Am ] Transl Res.
2023;15(3):2016-2024. Available from: https://pmc.ncbi.nlm.nih.
gov/articles/PMC10086901/

J. Physiother. Res., Salvador, 2024;14:e5944
http://dx.doi.org/10.17267/2238-2704rpf.2024.e5944 | ISSN: 2238-2704

y - N



http://dx.doi.org/10.17267/2238-2704rpf.2024.e5944
https://doi.org/10.1097/bor.0000000000000479
https://doi.org/10.1097/bor.0000000000000479
https://doi.org/10.1017/s0033291707002474
https://doi.org/10.1017/s0033291707002474
https://doi.org/10.1051/sicotj/2022014
https://doi.org/10.1051/sicotj/2022014
https://doi.org/10.3389/fpsyg.2021.673962
https://doi.org/10.3389/fpsyg.2021.673962
https://doi.org/10.1016/j.joca.2022.05.004
https://doi.org/10.1016/j.joca.2022.05.004
http://www.actaorthopaedica.be/assets/2487/11-Frew.pdf
http://www.actaorthopaedica.be/assets/2487/11-Frew.pdf
https://doi.org/10.1097/CORR.0000000000002021
https://doi.org/10.1097/CORR.0000000000002021
https://doi.org/10.1016/j.sjpain.2017.08.006
https://doi.org/10.5606/ArchRheumatol.2019.7160
https://doi.org/10.5606/ArchRheumatol.2019.7160
https://doi.org/10.1016/j.gaitpost.2020.12.024
https://doi.org/10.1519/jpt.0000000000000398
https://doi.org/10.1519/jpt.0000000000000398
https://doi.org/10.1155/2021/3051750
https://doi.org/10.3390/s23020628
https://doi.org/10.1093/schbul/sby141
https://doi.org/10.1093/schbul/sby141
https://doi.org/10.1093/ageing/afac205
http://dx.doi.org/10.2174/1874325002014010046
https://doi.org/10.1016/j.gaitpost.2017.11.015
https://doi.org/10.3390/brainsci10100761
https://doi.org/10.1016/j.cpr.2019.101754
https://doi.org/10.1016/j.jsmc.2023.06.004
https://doi.org/10.1016/j.jsmc.2023.06.004
https://doi.org/10.1016/j.jpain.2007.06.004
https://doi.org/10.1016/j.jpain.2007.06.004
https://doi.org/10.1002/acr.24404
https://pmc.ncbi.nlm.nih.gov/articles/PMC10086901/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10086901/

24. Nightingale CJ, Mitchell SN, Butterfield SA. Validation of the
Timed Up and Go Test for Assessing Balance Variables in Adults
Aged 65 and Older. ] Aging Phys Act. 2019;1;27(2):230-233. https://
doi.org/10.1123/japa.2018-0049

25. Fenton SAM, Neogi T, Dunlop D, Nevitt M, Doherty M, Duda
JL, et al. Does the intensity of daily walking matter for protecting
against the development of a slow gait speed in people

with or at high risk of knee osteoarthritis? An observational
study. Osteoarthritis Cartilage. 2018;26(9):1181-9. https://doi.
org/10.1016/j.joca.2018.04.015

26. Uritani D, Campbell PK, Metcalf B, Egerton T. A comparison of
psychological characteristics in people with knee osteoarthritis

from Japan and Australia: A cross-sectional study. Tan MP, editor.
PLOS ONE. 2022;17(5):e0267877. https://doi.org/10.1371/journal.

pone.0267877

27. Loureiro A, Constantinou M, Diamond LE, Beck B, Barrett R.
Individuals with mild-to-moderate hip osteoarthritis have lower
limb muscle strength and volume deficits. BMC Musculoskelet
Disord. 2018;19(1):303. https://doi.org/10.1186/512891-018-2230-4

28. Manjunatha N, Jayasankar P, Suhas S, Rao GN, Gopalkrishna
G, Varghese M et al., Prevalence and its correlates of anxiety
disorders from India's National Mental Health Survey 2016.
Indian J Psychiatry. 2022;64(2):138-142. https://doi.org/10.4103/
indianjpsychiatry.indianjpsychiatry 964 21

29. Feldman R, Schreiber S, Pick CG, Been E. Gait, balance,
mobility and muscle strength in people with anxiety compared
to healthy individuals. Hum Mov Sci. 2019;67:102513. https://doi.
org/10.1016/j.humov.2019.102513

30. Ho HH, Fang 1Y, Yu YC, Huang YP, Kuo IL, Wang LT, et al. Is
functional fitness performance a useful predictor of risk of falls
among community-dwelling older adults? Arch Public Health.
2021;79(1):108. https://doi.org/10.1186/s13690-021-00608-1

31. Hoogendijk EO, Rijnhart JJM, Skoog J, Robitaille A, Hout

AVD, Ferrucci L, et al., Gait speed as predictor of transition into
cognitive impairment: Findings from three longitudinal studies on
aging. Exp Gerontol. 2020;129:110783. https://doi.org/10.1016/j.

exger.2019.110783

32. Toyoda H, Hayashi C, Okano T. Associations between
physical function, falls, and the fear of falling among older adults
participating in a community-based physical exercise program:
A longitudinal multilevel modeling study. Arch Gerontol Geriatr.
2022;102:104752. https://doi.org/10.1016/j.archger.2022.104752

33. Svensson M, Brundin L, Erhardt S, Hallmarker U, James S,
Deierborg T. Physical Activity Is Associated With Lower Long-
Term Incidence of Anxiety in a Population-Based, Large-Scale
Study. Front Psychiatry. 2021;12:714014. https://doi.org/10.3389/

fpsyt.2021.714014

34. Guglielmo D, Hootman JM, Boring MA, Murphy LB, Theis KA,
Croft JB, et al. Symptoms of Anxiety and Depression Among Adults
with Arthritis - United States, 2015-2017. MMWR Morb Mortal
WKkly Rep. 2018;67(39):1081-7. https://doi.org/10.15585/mmwr.
mm6739a2

35. Schiphof D, Runhaar J, Waarsing JH, van Spil WE, Middelkoop
MV, Bierma-Zeinstra SMA. The clinical and radiographic course of
early knee and hip osteoarthritis over 10 years in CHECK (Cohort
Hip and Cohort Knee). Osteoarthritis Cartilage. 2019;27(10):1491-
1500. https://doi.org/10.1016/j.joca.2019.06.002

36. Schooten KSV, Freiberger E, Sillevis Smitt M, Keppner V, Sieber
C, Lord SR, et al. Concern About Falling Is Associated With Gait
Speed, Independently From Physical and Cognitive Function. Phys
Ther. 2019;1;99(8):989-997. https://doi.org/10.1093/ptj/pzz032

J. Physiother. Res., Salvador, 2024;14:e5944
http://dx.doi.org/10.17267/2238-2704rpf.2024.e5944 | ISSN: 2238-2704

y - Y



http://dx.doi.org/10.17267/2238-2704rpf.2024.e5944
https://doi.org/10.1123/japa.2018-0049
https://doi.org/10.1123/japa.2018-0049
https://doi.org/10.1016/j.joca.2018.04.015
https://doi.org/10.1016/j.joca.2018.04.015
https://doi.org/10.1371/journal.pone.0267877
https://doi.org/10.1371/journal.pone.0267877
https://doi.org/10.1186/s12891-018-2230-4
https://doi.org/10.4103/indianjpsychiatry.indianjpsychiatry_964_21
https://doi.org/10.4103/indianjpsychiatry.indianjpsychiatry_964_21
https://doi.org/10.1016/j.humov.2019.102513
https://doi.org/10.1016/j.humov.2019.102513
https://doi.org/10.1186/s13690-021-00608-1
https://doi.org/10.1016/j.exger.2019.110783
https://doi.org/10.1016/j.exger.2019.110783
https://doi.org/10.1016/j.archger.2022.104752
https://doi.org/10.3389/fpsyt.2021.714014
https://doi.org/10.3389/fpsyt.2021.714014
https://doi.org/10.15585/mmwr.mm6739a2
https://doi.org/10.15585/mmwr.mm6739a2
https://doi.org/10.1016/j.joca.2019.06.002
https://doi.org/10.1093/ptj/pzz032

	Association of anxiety, balance, and walking speed among post-menopausal women with the degenerative
	1. Introduction
	2. Methods
	2.1 Protocol
	2.2 Study design, settings, and population
	2.3 Participants
	2.4 Sample size determination 
	2.5 Data collection tool and procedure
	2.6 PASS-20 to measure anxiety score
	2.7 Timed Up and Go test outcome
	2.8 Walking speed outcome
	2.9 Measurements
	2.10 Data Collection
	2.10.1 Informed Consent

	2.11 Data analysis

	3. Results
	4. Discussion
	5. Conclusion
	Acknowledgement
	Authors contributions
	Conflicts of interest
	Indexers
	References 

