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ABSTRACT

Background: Grip strength is a crucial indicator of physical ability, particularly in
postmenopausal women who experience muscle and bone mass reduction due
to declining estrogen levels. This study aims to evaluate grip strength among
postmenopausal women from different socioeconomic backgrounds.
Objective: To assess the grip strength in postmenopausal women of varying
socioeconomic conditions.

Methods: A cross-sectional study was conducted with 106 postmenopausal
women aged 50-70 years. Participants were selected through convenience
sampling and assessed using a handheld dynamometer. Two grip strength
readings for both dominant and non-dominant hands were recorded, with a one-
minute interval between trials. Mean grip strength values were calculated. Data
were analyzed using ANOVA in SPSS version 26. Ethical approval was obtained.
Results: A significant difference in grip strength was observed with increasing
age. For the non-dominant hand, mean grip strength decreased from 15.58 kg (SD
= 3.95) in the 50-54 age group to 11.03 kg (SD = 3.25) in the 65-70 age group (p =
0.003). However, no significant differences were found in grip strength across
socioeconomic conditions (p > 0.314).

Conclusion: Age significantly affects grip strength in postmenopausal women,

but socioeconomic status does not show a significant impact.

INTRODUCTION

Grip strength is a key indicator for assessing muscle
strength and overall physical functionality, making it an
essential measure in evaluating the health and physical
performance of individuals, especially postmenopausal
women. Menopause, which typically occurs between the
ages of 45 and 55, is marked by the cessation of ovarian
function and the subsequent decline in estrogen levels, a
hormone crucial to the maintenance of bone density and
muscle mass (2). This physiological transition is associated
with various adverse effects on a woman's health, including
reduced bone mineral density and muscular strength, both
of which significantly impact grip strength. Several studies
have established that postmenopausal women generally
demonstrate poorer physical performance and weaker grip
strength compared to their premenopausal counterparts,
primarily due to the decline in estrogen, which exacerbates
the natural deterioration of muscle mass that begins as
early as the third decade of life (4). Additionally, muscle
strength, as measured by grip strength, tends to decrease
progressively with age, making this a particularly relevant
marker of physical decline in postmenopausal women (5).
Research exploring the relationship between menopause
and grip strength has shown that, while there is a clear
association between menopause and reduced physical
function, the extent to which this decline is influenced by
age, independent of menopausal status, remains unclear
(6). Furthermore, socioeconomic factors, such as income
level, education, and access to healthcare, are known to

impact health outcomes, including physical performance. It
is well established that women from lower socioeconomic
backgrounds may experience poorer health outcomes due
to factors such as inadequate nutrition, limited access to
healthcare services, and lower levels of physical activity
(10). This disparity in health resources and lifestyle choices
could potentially influence grip strength, particularly in
postmenopausal women who already face the physiological
challenges associated with aging and hormonal changes.
Women engaged in physical activities that promote bone
health, such as regular exercise and balanced nutrition, are
more likely to maintain better grip strength and overall
muscle function post-menopause (11). Conversely, those
from lower socioeconomic backgrounds may lack the
resources or awareness necessary to engage in such health-
promoting activities, thereby increasing their risk of physical
decline.

Despite the established link between menopause, age, and
reduced muscle strength, the influence of socioeconomic
status on grip strength in postmenopausal women has
produced inconsistent findings. While some studies have
demonstrated a clear relationship between low
socioeconomic status and diminished grip strength due to
poor access to healthcare and inadequate nutrition, others
have not found a significant association (12). Additionally,
studies focusing on postmenopausal women have
highlighted that certain lifestyle factors, such as physical
activity levels and diet, may play a more significant role in
determining muscle strength than socioeconomic status
alone (20). In this context, grip strength serves not only as a
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measure of muscular health but also as a broader indicator
of overall well-being, reflecting the cumulative effects of
hormonal changes, age-related decline, and external
factors such as socioeconomic conditions. However, the
extent to which socioeconomic factors directly impact grip
strength in postmenopausal women remains a subject of
debate in the literature.

The present study aims to further explore this relationship by
evaluating grip strength in postmenopausal women across
different socioeconomic conditions. Using a dynamometer
to measure grip strength, this study seeks to determine
whether socioeconomic status has a significant impact on
the muscle strength of postmenopausal women, while
accounting for the natural decline in strength associated
with aging. Given the mixed results of previous research, this
study contributes to the ongoing discussion about the
interaction between physical health and socioeconomic
factorsin postmenopausal women, with particular attention
to the role of age in determining grip strength (13). By
addressing these gaps in the literature, this research
provides valuable insights into the factors influencing
physical decline in postmenopausal women, with
implications for improving health outcomes through
targeted interventions, especially for those from lower
socioeconomic backgrounds.

MATERIAL AND METHODS

A cross-sectional study was conducted over six months in
Bahria Town, Lahore, to assess grip strength in
postmenopausal women from different socioeconomic
backgrounds. The study population included
postmenopausal women aged 50 to 70 years with no
chronic conditions that could affect grip strength. The
sample size, calculated using Raosoft software, was 106
participants, with assumptions of an unknown population
size, 50% response distribution, a 90% confidence level,
and an 8% margin of error (15). The participants were
selected using non-probability convenience sampling.
Women with a history of ligamentous tears, arthroplasty,
neurological conditions, or upper limb fractures were
excluded from the study to maintain the focus on grip
strength unaffected by these conditions.

Before data collection, ethical approval was obtained from
the Akhtar Saeed College of Rehabilitation Sciences' ethics
review committee, Lahore, in adherence to the Helsinki
Declaration for ethical principles in medical research.
Informed consent was obtained from all participants after
they were briefed on the study’s purpose and methodology,
ensuring their voluntary participation and the confidentiality
of their data. Permission was also secured from the relevant
authorities at Bahria Town, Lahore, to conduct the study on
their premises.

Data collection involved measuring grip strength using a
handheld dynamometer, a validated tool for assessing hand
muscle strength in medical research (16). The participants
completed a questionnaire to capture demographic details,
socioeconomic status, and relevant medical history. For the
grip strength assessment, participants were seated with

their shoulder adducted and elbow flexed at 90 degrees.
Each participant was asked to squeeze the dynamometer
with maximum force for five seconds, with two readings
taken for both hands with a one-minute interval between
trials. The average of the two readings was recorded in
kilograms for further analysis. This method has been used in
similar studies and ensures reliability and consistency in
grip strength measurements (17).

The collected data were entered into SPSS version 26 for
analysis. Quantitative variables, such as grip strength, were
analyzed using descriptive statistics, including mean,
standard deviation, and range. Categorical variables, such
as socioeconomic status and handedness, were presented
as frequencies and percentages. Inferential statistics were
employed using analysis of variance (ANOVA) to compare
grip strength between different age groups and
socioeconomic conditions. A p-value of less than 0.05 was
considered statistically significant. The analysis was aimed
at identifying any significant differences in grip strength
across the study variables, including age and
socioeconomic status, while adjusting for potential
confounders. By employing this robust methodology, the
study aimed to provide reliable insights into the relationship
between grip strength, age, and socioeconomic conditions
among postmenopausal women, contributing to the
broader understanding of the factors that influence physical
health in this population.

RESULTS

The study aimed to evaluate grip strength in
postmenopausal women across different age groups and
socioeconomic conditions. A total of 106 postmenopausal
women participated, with a mean age of 58.2 years (SD =
6.2). Of the participants, 98.1% were right-handed, and
1.9% were left-handed. The distribution of participants
across age groups and socioeconomic classes is presented
in Table 1. The largest proportion of participants (32.1%)
were aged 50-54 years, while the smallest proportion (16%)
were aged 65-70 years. In terms of socioeconomic status,
the majority (57.5%) of participants belonged to the middle
class, with 31.1% from the lower class and 11.3% from the
upper class.

The mean grip strength of the non-dominant and dominant
hands was analyzed across different age groups, as shown
in Table 2. A significant difference in grip strength was
observed with increasing age For the non-dominant hand,
participants aged 50-54 years had a mean grip strength of
15.58 kg (SD = 3.95), which decreased to 11.03 kg (SD = 3.25)
in the 65-70 age group (p = 0.003). Similarly, the dominant
hand showed a significant decrease in grip strength from
17.27 kg (SD =4.47) in the 50-54 age group to 12.12 kg (SD =
4.65) in the 65-70 age group (p = 0.001). Grip strength was
also analyzed based on socioeconomic status, as shown in
Table 3. No statistically significant difference was observed
in grip strength between socioeconomic groups The mean
grip strength of the non-dominant hand was 14.61 kg (SD =
3.87) for participants from the upper class, 12.72 kg (SD =
5.18) for the middle class.
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Table |: Demographics of Participants

Age Groups (Years) Frequency (n)

Percentage (%)

50-54 34
55-59 25
60-64 30
65-70 17
Socioeconomic Status

Upper Class 12
Middle Class 6l
Lower Class 33
Total 106

32.1
23.6
283
16.0

1.3
57.5
31.1
100.0

Table 2: Grip Strength by Age Group

Non-Dominant Hand

Dominant Hand

Age Group (Years) n (Mean % SD) p-value (Mean * SD) p-value
50-54 34 15.58 + 3.95 0.003 17.27 + 447 0.001
55-59 25 12.33 + 4.84 14.83 + 5.93

60-64 30 12.22 + 5.62 12.96 + 491

65-70 17 11.03 +3.25 12.12 £ 4.65

Total 106 13.13 + 4.86 14.65 + 5.33

and 13.36 kg (SD = 4.57) for the lower class (p = 0.45).
Similarly, the dominant hand grip strength was 16.82 kg (SD
= 5.05) for the upper class, 14.49 kg (SD = 5.64) for the

Table 3: Grip Strength by Socioeconomic Status

middle class, and 14.15 kg (SD = 4.76) for the lower class (p
= 0.31). The results of this study indicate a statistically
significant decline in grip strength with increasing age, for

Non-Dominant Hand

Dominant Hand

Socioeconomic Status n (Mean % SD) p-value (Mean % SD) p-value
Upper Class 12 14.61 +3.87 0.45 16.82 + 5.05 0.31
Middle Class 6l 12.72 £ 5.18 14.49 + 5.64

Lower Class 33 13.36 + 4.57 14.15 £ 4.76

Total 106 13.13 + 4.86 14.65 + 5.33

both the dominant and non-dominant hands, among
postmenopausal women. However, socioeconomic status
did not show any significant impact on grip strength in this
population, as evidenced by the non-significant p-values for
both hands. This suggests that age is a more critical factor
in determining grip strength in postmenopausal women
than socioeconomic conditions.

DISCUSSION

The present study aimed to evaluate grip strength in
postmenopausal women from different age groups and
socioeconomic conditions. The results demonstrated a
significant decline in grip strength with increasing age,
consistent with previous research that highlights the
association between aging and muscle strength
deterioration in postmenopausal women. This age-related
decline in grip strength is primarily attributed to the natural
decrease in muscle mass and bone mineral density as
estrogen levels drop post-menopause, a phenomenon
widely reported in the literature (2, 5). The findings of this
study align with those of da Camara et al. (2015), who found
that physical performance, including grip strength,
decreases significantly with age in postmenopausal women
(18). Similarly, studies by Hong and Kim (2021) and Prakash
et al. (2021) have also demonstrated that grip strength is
strongly associated with age and is an important predictor

of bone health and quality of life in postmenopausal women
(19, 21).

However, contrary to some prior research, this study did not
find a significant association between socioeconomic
status and grip strength. While previous studies, such as
those by Roland et al. (2016) and Neha et al. (2019), reported
that lower socioeconomic status is associated with reduced
muscle strength due to factors like poor nutrition and
limited access to healthcare, the current study did not
replicate these findings (12, 20). It is possible that the
relatively small sample size and the homogeneity of the
participants in terms of access to healthcare and general
living conditions in Bahria Town, Lahore, may have
contributed to the lack of a significant relationship between
socioeconomic status and grip strength. Furthermore, the
exclusion of participants with chronic health conditions,
which are more prevalent in lower socioeconomic groups,
might have reduced the variability in the data and the ability
to detect differences based on socioeconomic status.

One of the strengths of this study was its focus on a specific,
well-defined population of postmenopausal women, which
allowed for a detailed analysis of age-related changes in grip
strength. The use of a standardized method to measure grip
strength, involving a handheld dynamometer, ensures that
the results are comparable to those of other studies in the
field (16, 17). Additionally, the statistical rigor applied in
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analysing the data, including the use of analysis of variance,
adds robustness to the conclusions drawn from the study.

Nevertheless, there were several limitations that need to be
considered when interpreting the results. The cross-
sectional design of the study precludes any conclusions
about causality or the temporal relationship between
menopause and grip strength decline. Longitudinal studies
would be necessary to confirm whether the observed
decline in grip strength is solely attributable to aging or
whether other factors, such as changes in lifestyle or
hormonal fluctuations, play a role over time. Another
limitation was the relatively small sample size and the
narrow geographic focus, which may Llimit the
generalizability of the findings to broader populations.
Moreover, the socioeconomic data were based on self-
reported measures, which may introduce bias and reduce
the accuracy of the results.

In terms of recommendations, future studies should
consider including a larger and more diverse sample to
better explore the interaction between socioeconomic
factors and grip strength in postmenopausal women.
Additionally, longitudinal research is warranted to examine
the long-term effects of menopause on muscle strength and
physical performance. Interventions aimed at improving
muscle strength in postmenopausal women, particularly
those from lower socioeconomic backgrounds, should be
developed and tested to determine their effectiveness in
mitigating the age-related decline in physical function. Such
interventions could focus on increasing access to physical
activity programs and nutrition education, as both exercise
and a balanced diet have been shown to improve muscle
mass and bone health in postmenopausal women (11, 21).

CONCLUSION

In conclusion, this study confirmed the significant
association between age and grip strength in
postmenopausal women but found no significant

relationship between socioeconomic status and grip
strength. These findings contribute to the growing body of
evidence that highlights the impact of aging on muscle
strength and the importance of addressing this decline
through targeted health interventions aimed at improving
the quality of life for postmenopausal women.
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