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Background: Grip strength have been showed diverse associations with quality 
of life for the older adult population in the literature, still there is lack of evidence 
of the threshold value of grip strength for maintaining good quality of life in 
older adults. The purpose of this study was to study the dose-effect relationship 
between grip strength and quality of life in the older adult, and to explore the 
factors affecting quality of life in the older adult, so as to provide effective 
theoretical basis for realizing healthy aging.

Methods: A total of 105 older adult people over 60 years old were selected from 
3 communities in Beijing. Grip strength was measured by hand dynamometer 
apparatus and quality of life was assessed by 36-item Short-Form (SF-36). On the 
basis of controlling confounding factors, the dose-effect relationship between grip 
strength and quality of life was analyzed with the restricted cubic spline model.

Results: The results showed that there was a dose-effect relationship between 
grip strength and physical component summary (PCS) (p  <  0.01). However, grip 
strength was not significantly associated with mental component summary 
(MCS) (p  >  0.05). The threshold value of grip strength for male and female is 
34.75 and 23.2  kg, for normal weight group and overweight and obesity group 
is 24.82 and 29.00  kg, for 60–69, 70–79, 80+ years group is 24.88, 23.37, and 
22.97  kg, respectively. When the grip strength value is lower than the threshold 
value, the increase of grip strength was related to significant improvement of 
quality of life of the older adult, and when the grip strength value is higher than 
the threshold value, the quality of life can be maintained in good condition.

Conclusion: A dose-effect relationship was found between grip strength and 
physical health in quality of life. Results of our study indicated that the grip 
strength of the older adults needed to be greater than certain threshold values 
to maintain good quality of life.
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1 Introduction

Quality of life is a multidimensional concept that has become increasingly important in 
recent years due to its role in people’s social and mental health (1). One of the important 
dimensions of quality of life is physical health, considering the growing population of the older 
adult and the fact that the health of society depends on their well-being, it is necessary to pay 
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more attention to their quality of life (2, 3). Relevant studies have 
shown that strength is positively associated with quality of life in older 
adults (4–6). Muscle strength is a key factor in maintaining physical 
function and mobility in older adults (7). Loss of muscle mass and 
strength with age is a major cause of decline in physical functioning 
in older adults (8), which may adversely reflect on quality of life 
among older adults (9), and grip strength is an effective indicator to 
determine physical health, it is increasingly used as a detection of 
overall muscle strength and function, and it is associated with the 
aging of several body systems, which can be used as a simple and 
practical indicator to identify physical decline and quality of life in the 
older adult (10–12).

Exploring the intervenable factors affecting quality of life in older 
adults will provide an effective policy basis for achieving healthy 
aging. Previous studies have shown that grip strength in older adults 
is one of the important variables affecting quality of life, but the 
evidence on the strength of the association between the two is 
inconsistent and there is currently no consensus on a threshold value 
for grip strength in older adults (13). In conclusion, the strength of the 
association between grip strength and quality of life in older adults has 
been presented inconsistently in different studies, and the present 
study, based on obtaining data on grip strength and quality of life in 
older adults, controlling for major confounders and analyzing the 
quantitative relationships between them.

2 Objects and methods

2.1 Subjects

Older adults aged 60 years or older were selected from three 
communities in Beijing for this study. The inclusion and exclusion 
criteria for the subjects were age ≥ 60 years, those who had lived in the 
local community for more than 5 years and were willing to participate 
in this study, and those who were unable to perform the relevant 
physical activities within the last month due to illness or other reasons, 
respectively.

2.2 Methods of data collection

A questionnaire on basic personal information (sex, date of birth, 
marital status, education level, presence of chronic diseases, etc.) was 
designed by the researcher.

Participants’ weight and height were measured in light clothing 
without shoes. Body mass index (BMI) was calculated with the weight 
of the individual in kilograms divided by the square of the individual’s 
standing height in meters (kg/m2). Normal weight was defined as a 
BMI of 20.0–24.9 kg/m2, overweight as a BMI of 25.0–29.9 kg/m2, and 
obesity as a BMI of 30.0 kg/m2 or more (14). Chronic diseases were 
determined either by the self-reported response or confirmed 
diagnosis from a doctor, including diabetes, high blood pressure, 
osteoporosis, asthma, etc.

Grip strength was measured by a Jamar® hydraulic hand 
dynamometer apparatus (15), in which subjects’ feet are naturally 
separated into an upright position with their arms drooping. Hold the 
grip gauge tightly with one hand and calculate the scale of the grip 
gauge pointer. Each subject was tested 3 times, and the maximum 

value of the most powerful hand was taken from the subject, and the 
value of grip strength was scored in the way of standard percentage, 
and the scoring range was (x  ± 3 s) (16).

Quality of life was measured using the SF-36 scale (The Medical 
Outcome Study 36-item short form health survey). The SF-36 scale 
consists of 8 dimensions: physical function (PF), role physical (RP), 
bodily pain (BP), general health (GH), vitality (V), social functioning 
(SF), role emotional (RE), and mental health (MH). It comprises a 
total of 35 entries, including a self-reported health change entry (17). 
The SF-36 scale has been found to have good reliability and validity 
(18). The eight dimensions are grouped into two categories as 
component measures: the physical component summary (PCS) and 
the mental component summary (MCS). In this study, the two 
component measures were used as the primary indicators to evaluate 
the quality of life. The formulas for the two component measures are 
as follows: PCS = (standardized score for each dimension × physical 
factor score corresponding to each dimension) × 10 + 50 and 
MCS = (standardized score for each dimension × mental factor score 
corresponding to each dimension) × 10 + 50. Reliability analyses of the 
dimensions of the SF-36 showed that the Cronbach coefficients for the 
eight dimensions of PF, RP, BP, GH, V, SF, RE, and MH were 0.83, 0.92, 
0.85, 0.69, 0.70, 0.83, 0.88, and 0.68 respectively, with values of greater 
than or close to 0.70. The structural validity evaluations using factor 
analysis showed that the common factors generated by factor analysis 
were generally consistent with the theoretical structure. The structural 
validity evaluation using factor analysis showed that the common 
factors generated by factor analysis were basically consistent with the 
theoretical structure.

2.3 Quality control

The purpose, significance and methodology of the survey were 
clarified to the respondents before the survey and test so that they 
could fully understand them in order to seek their cooperation. 
During the on-site survey and test, the surveyor carefully explained 
the survey scale and test notes to the respondents. The survey is 
conducted face-to-face, and the investigator fills out the questionnaire 
based on the respondents’ answers. As required by local legislation 
and institutions, our study does not require further ethics committee 
approval as it does not involve clinical trials and is not unethical. All 
participants provided informed consent prior to participating in the 
study. The anonymity and confidentiality of participants are 
guaranteed and participation is entirely voluntary.

2.4 Methods of statistical analysis

Epidata 3.0 software (The Epidata Association, Odense, Denmark) 
was used to create the database, and R 4.2.3 software (R CoreTeam, 
Vienna, Austria) was used for statistical analysis. Information on 
numerical variables was expressed as x s±  and information on 
categorical variables was expressed as frequencies. Comparisons of 
two population means were performed using the t-test, and 
comparison between groups of categorical data were performed using 
the Chi-squared test. The relationships between grip strength and 
quality of life for the sub-groups were analyzed using restricted cubic 
spline models and conducted with 4 knots at the 5th, 35th, 65th, and 
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95th centiles to flexibly model the association, controlling 
for confounders.

3 Results

3.1 Sociological characteristics of the 
population studied

Of the 105 valid samples, 42 (40%) were male and 63 (60%) were 
female. The youngest was 60 years old and the oldest was 88 years old, 
with a median age of 70 years and an interquartile spacing of 15 years. 
According to the age group, there were 54(51%) persons aged 
60–69 years old, 29 persons aged 70–79(51%) years old and 22(21%) 
persons aged 80 years old or above. The educational level was 57 (54%) 
in high school and below, and 48 (46%) in college and above. 89 (85%) 
were married, 16 (15%) were divorced or widowed. Among the 
subjects, 48(46%) were normal weight, 57 (54%) were overweight and 

obesity. Of all the study subjects, 74(70%) had chronic diseases and 
31(30%) had no chronic diseases. There was a significant difference 
between male and female participants in terms of age, height, weight, 
education level, marital status, and chronic diseases (p < 0.05). There 
was no statistically significant difference in body mass index, and as 
expected, grip strength was significantly higher in male participants 
than in female participants (p < 0.01). The characteristics of the study 
population are summarized in Table 1.

3.2 Quality of life of older adults

The results of the eight dimensions of quality of life and the two 
component scores for older adults are presented in Table  2. Men 
scored higher in the dimensions of bodily pain, vitality, and emotional 
role compared to women (p < 0.05), but no statistically significant 
differences were observed between men and women in the other 
dimensions and two component summary scores (p > 0.05).

TABLE 1 Summary characteristics of study participants.

Males (N  =  42) Females (N  =  63) p-value

Age (years) [mean (SD)] 73.40 ± 8.08 70.24 ± 7.26 0.044*

Height (cm) [mean (SD)] 169.97 ± 6.47 158.25 ± 5.88 <0.001**

Weight (kg) [mean (SD)] 71.45 ± 10.02 60.50 ± 10.05 <0.001**

Body Mass Index (kg/m2) [mean (SD)] 24.67 ± 2.66 24.00 ± 3.30 0.255

Grip strength (kg) [mean (SD)] 34.60 ± 8.64 23.69 ± 5.62 <0.001**

Educational level 0.011*

High school and below [n (%)] 16 (38.1%) 41 (65.1%)

College and above [n (%)] 26 (61.9%) 22 (34.9%)

Marriage statues 0.015*

Married [n (%)] 40 (95.2%) 49 (77.8%)

Divorced or widowed [n (%)] 2 (4.8%) 14 (22.2%)

Chronic disease statues 0.045*

Yes [n (%)] 25 (59.5%) 49 (77.8%)

No [n (%)] 17 (40.5%) 14 (22.2%)

*P < 0.05, **p < 0.01.

TABLE 2 Quality of life of older adults [mean (SD)].

Variable name All (n  =  105) Male (N  =  42) Female (N  =  63) t P

Physical function 82.71 ± 17.51 85.36 ± 16.21 80.95 ± 18.25 1.27 0.208

Role physical 75.95 ± 39.06 83.33 ± 33.89 71.03 ± 41.69 1.59 0.114

Bodily pain 73.09 ± 24.17 79.45 ± 23.06 68.84 ± 24.14 2.25 0.027*

General health 58.16 ± 20.20 61.67 ± 18.55 55.83 ± 21.05 1.46 0.147

Vitality 77.86 ± 19.89 83.69 ± 16.01 73.97 ± 21.35 2.52 0.013*

Social functioning 75.13 ± 20.36 75.93 ± 20.37 74.60 ± 20.49 0.32 0.746

Role emotional 80.32 ± 35.71 88.89 ± 29.14 74.60 ± 38.67 2.04 0.044*

Mental health 82.40 ± 17.06 85.14 ± 16.91 80.57 ± 17.04 1.35 0.180

PCS 49.74 ± 10.22 51.65 ± 9.26 48.46 ± 10.69 1.58 0.117

MCS 50.39 ± 10.13 52.54 ± 8.46 48.95 ± 10.93 1.80 0.076

*p < 0.05.
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3.3 Relationship between grip strength and 
quality of life in the older adult

The results of the analysis using the restricted cubic spline model 
and adjusting for the confounders of marital status, educational level 
and chronic disease status, suggested a non-linear(L-shaped) 
association of grip strength with PCS in different sex, body mass index 
and age group. There was no quantitative relationship between grip 
strength and the MCS in older adults (p > 0.05).

3.3.1 Relationship between grip strength and 
quality of life in different sex groups

Results of the dose-effect analysis showed that in both men and 
women, there was a dose-effect relationship between grip strength and 
PCS (p < 0.01) (Figure 1). When the grip strength of men and women 
is lower than 31.69 kg and 25.05 kg, with the increase of grip strength 
level, the PCS of the older adult improves rapidly. When the grip 
strength was greater than 31.69 kg and 25.05 kg, the PCS slowed down.

3.3.2 Relationship between grip strength and 
quality of life in different body mass index groups

In this study, only two older adults had a BMI over 30.0 kg/m2, so 
overweight and obesity were included in one group. Results of the 
dose-effect analysis showed that in two groups, there was a dose-effect 
relationship between grip strength and PCS (p < 0.01) (Figure  2). 
When the grip strength of normal weight and overweight group is 
lower than 24.82 and 29.00 kg, with the increase of grip strength level, 
the PCS of the older adult improves rapidly. When the grip strength 
was greater than the inflection point, the PCS slowed down.

3.3.3 Relationship between grip strength and 
quality of life in different age groups

Results of the dose-effect analysis showed that in three age groups, 
there was also a dose-effect relationship between grip strength and 
PCS (p < 0.05) (Figure 3). When the grip strength of 60–69, 70–79, and 

over 80 years group is lower than 24.88, 23.37, and 22.97 kg, 
respectively. With the increase of grip strength level, the PCS of the 
older adult improves rapidly. When the grip strength was greater than 
the inflection point, the PCS slowed down.

4 Discussion

In this study, grip strength was chosen as the main strength 
measure because it is clearly related to mobility in the older adult and 
is easy to use in clinical and community settings (19). A recent 
narrative review examining the relationship between grip strength 
and health status in older adults concluded that g strength, as a 
biomarker, largely explains and predicts overall strength, upper limb 
function, bone mineral density, fractures, falls, malnutrition, 
cognitive impairment, depression, sleep problems, diabetes, and 
quality of life in older adults (13). And another study (20) also found 
that there is a positive association between grip strength and quality 
of life in the older adult (OR per kilogram decrease in grip 
strength = 1.13, 95% CI = 1.06–1.19), which also means that people 
with weaker muscle strength have a greater impact on quality of life, 
which may be due to weak grip strength and inability to carry out 
activities of daily living. Among Chinese community-based older 
adult, Xie and Ma (21) studied 400 older adult people over 80 years 
old from Shanghai, China, and the study also found that the stronger 
the grip strength, the better the overall quality of life (β = 4.40, 
p < 0.001). There are also studies that show (20, 22), Men with lower 
grip strength were more likely to report poor overall GH in the SF-36 
domain and lower physical function and general health perceptions 
scores. Similarly, Wu et al. (23) combined 42 studies through meta-
analysis and found that for every 5 kg reduction in grip strength in 
the older adult, the risk of all-cause mortality and cardiovascular 
disease increased by 1.16 and 1.21 times, respectively, and also 
believed that grip strength has been linked to risk of adverse health 
outcomes. Women’s findings were similar to men’s, but women with 

FIGURE 1

Association between Grip strength and PCS with the RCS function in male and female. Linear regression model was adjusted for age, body mass index, 
marital status, educational level and chronic disease status. Results with 95% Confidence interval.
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weaker grip strength were more likely to have lower physical 
function, vitality, and body pain scores in the SF-36 domain, as well 
as decreased grip strength, which has been linked to aging in 
multiple body systems. In this study, the average scores of body pain, 
vitality and role emotional in men were higher than those in women, 
and the average grip strength in men was higher than that in women, 
which was similar to the results of previous studies. In the process of 
aging, the change of physical function in the older adult is often 
caused by the decline of skeletal muscle mass and function and this 
in turn is related to the need for support services, long term care and 
reduced quality of life (24). This is because older adult people with 
weak hand grip strength may have difficulty in completing multiple 
activities in daily life, such as grocery shopping or housework, which 
are key parts of daily living activities, and limited daily living 
activities are associated with quality of life differences in older adult 
people (25). This shows that maintaining grip strength can improve 
the quality of life, enhancing the possibility of being productive in 
old age.

Grip strength is associated with various physical activities, and 
allow the use of norm data to understand sex, body mass index and 
age differences, as test results can differ significantly between these 
groups. In the evaluation of grip strength of different gender, Wang 
and Chen (26) determined the critical value of grip strength required 
by the older adult to handle heavy tasks (for example, lifting or 
carrying 11 kg of objects), which is 28.5 kg for men and 18.5 kg for 
women, which shows that grip strength can be used as a test indicator 
of upper limb strength. In the grip strength and older adult walking 
activities, although the grip strength is not directly required for 
functional activities such as walking, the grip strength can 
be distinguished according to the mobility of the older adult. Forrest 
et  al. (27) research found that in the older adult Americans with 
limited physical activity, When they stand from chairs, walk, and 
climb steps poorly, it is often accompanied by a significant lack of grip 
strength. In some studies that identified slower walking speeds (< 
0.80 m/s), grip strength thresholds ranged from 23.2 to 39.0 kg in men. 
Thresholds for women range from 15.9 to 22.0 kg (28–30). In the past, 

FIGURE 3

Association between Grip strength and PCS with the RCS function in male and female. Linear regression model was adjusted for sex, body mass index, 
marital status, educational level and chronic disease status. Results with 95% Confidence interval.

FIGURE 2

Association between Grip strength and PCS with the RCS function in normal weight and overweight group. Linear regression model was adjusted for 
age, sex, marital status, educational level and chronic disease status. Results with 95% Confidence interval.
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sarcopenia was defined by grip strength. The European Working 
Group on Sarcopenia in the older adult defined “weakness” based on 
a grip strength of less than 30 kg for men and less than 20 kg for 
women (31). Chun et al. (32) analyzed grip strength and strength 
divided by weight in 1,273 men and 1,436 women to explore the 
relationship between sarcopenia and low quality of life. The study 
showed that these two indicators showed similar correlation with 
quality of life in both sexes, and it was also believed that poor grip 
strength to restricted activities of daily living were the main reasons 
for low quality of life in the older adult. This shows that exploring the 
critical value of grip strength in the older adult population will help 
improve the physical activity and health status of the older adult, 
thereby promoting their quality of life. Identifying specific grip 
strength thresholds to identify which older adults have weak grip 
strength that may lead to limited walking, such inflection points may 
help identify which populations may benefit from interventions to 
improve muscle strength and function. This is also similar to the 
inflection points between men and women in this study. We believes 
that before the grip strength of the older adult is 31.69 and 25.05 kg 
respectively, the PCS of the older adult will increase significantly, 
which means that as the grip strength increases, the older adult will 
rapidly reduce the risk of health status.

Obese people require more muscle strength to move their body 
mass than normal-weight people (33, 34), so in the older adult 
population, it may be necessary to examine the grip strength inflection 
points for the fastest quality of life improvement in normal-weight, 
overweight, and obese people separately. Based on a representative 
population-based study, the optimal grip strength inflection point s for 
the likelihood of limited activity in older men and women was 
identified. Grip strength inflection points increased with body mass 
index (35). In this study, body mass index was divided into normal and 
overweight groups, which also met the inflection point of grip strength 
increased with the increase of body mass index. When the grip strength 
of normal weight group and overweight group was lower than 24.82 
and 29.00 kg, the PCS of older adult people improved rapidly with the 
increase of grip strength level. After age 60, grip strength decreases by 
an average of 5–6 kg for men and 3–4 kg for women every 10 years or 
so (13, 36). Reduced grip strength may accelerate dependence on 
activities of daily living, which can negatively impact quality of life (20, 
37). In this study, maintaining the threshold of grip strength at 24.88, 
23.37, and 22.97 kg in 60–69, 70–79, 80+ age groups can delay the 
decline of quality of life. And these values can also be  used as a 
reference indicator for the physical health of the older adult. WHO’s 
“Global Physical Activity for Health Recommendations” states that 
“adults aged 65 and over should participate in 150 min of moderate-
intensity or 75 min of vigorous-intensity aerobic activities per week, 
and two or more days of muscle strengthening activities.” (38). In order 
to prevent the quality of life of the older adult from decreasing with the 
reduction of grip strength, the older adult can increase or maintain 
muscle mass through resistance exercises. In addition to the impact of 
physical health, quality of life is also affected by environmental and 
social factors (39), Therefore, this study in the control of chronic 
diseases, marriage statues and other confounding factors to explore the 
impact of the older adult quality of life grip strength threshold value.

The results of our study showed that there is no correlation 
between the grip test and the mental components (MCS), which is 
consistent with the results of other study (11). However, some studies 
have explored the relationship between physical activity and subjective 
well-being of the older adult in low-and middle-income countries. 

Higher grip strength will increase the probability of happiness, and 
those who live with their families have better mental status. This may 
be attributed to in family activities, mental health and grip strength 
will be improved to a certain extent, and active participation in family 
and social activities may have a positive contribution to the mental 
health of the older adult (40). And good social network and social 
connection can improve the well-being and mental health of the older 
adult (10). However, this study did not find that the grip strength level 
of the older adult and the mental component summary is related.

The main limitation of this study is that the sample obtained 
cross-sectional data, so it is not possible to establish a causal 
relationship between grip strength and quality of life, while low 
quality of life may also contribute to inactivity and loss of muscle 
function. The results of this study showed that the grip strength and 
the quality of life of the older adult showed a strong dose-effect 
relationship, and the threshold of grip strength was relatively high 
compared with previous studies, which may be due to the overall 
high level of grip strength of the sample in this survey. The average 
grip strength of men and women was 31.69 and 25.05 kg, respectively, 
according to the results of 105 residents in 3 communities in Beijing. 
Therefore, the results of this study suggest that for the older adult 
population in urban communities with relatively high grip strength, 
there may be a strong dose-effect relationship between grip strength 
and quality of life. The results of the study need to be  further 
demonstrated by cohort studies or experimental studies in different 
regions and people with grip strength levels. Addressing this in more 
detail requires cohort follow-up to obtain longitudinal data, which in 
turn examines the relationship between baseline grip strength and 
subsequent quality of life.

5 Conclusion

In conclusion, this study shows that there is a dose-effect 
relationship between the grip strength of the older adult and physical 
health and the grip strength can be used as an predictive index to 
evaluate the quality of life. To maintain a good quality of life, it is 
suggested that the grip strength of male and female older adult 
population need to be maintained at least at 31.69 and 25.05 kg. Grip 
strength should be maintained at a minimum of 24.82 kg for normal 
weight older adults and 29.00 kg for overweight and obesity older adults. 
Grip strength should be maintained at a minimum of 24.88, 23.37, and 
22.97 kg in the 60–69, 70–79, and 80+ age groups, respectively.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

As required by local legislation and institutions, our study does not 
require further ethics committee approval as it does not involve clinical 
trials and is not unethical. All participants provided informed consent 
prior to participating in the study. The anonymity and confidentiality 
of participants are guaranteed and participation is entirely voluntary.

https://doi.org/10.3389/fpubh.2024.1417660
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Meng et al. 10.3389/fpubh.2024.1417660

Frontiers in Public Health 07 frontiersin.org

Author contributions

FM: Writing – review & editing, Writing – original draft, Funding 
acquisition, Data curation. YZ: Writing – review & editing, Resources. 
CL: Writing – review & editing. CZ: Writing – review & editing, 
Supervision, Methodology, Data curation.

Funding

The author(s) declare that no financial support was 
received  for the research, authorship, and/or publication of 
this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Campbell E, Petermann-Rocha F, Welsh P, Celis-Morales C, Pell JP, Ho FK, et al. 

The effect of exercise on quality of life and activities of daily life in frail older adults: a 
systematic review of randomised control trials. Exp Gerontol. (2021) 147:111287. doi: 
10.1016/j.exger.2021.111287

 2. Mobaraki N, Esfahani M, Azimkhani A, Azizi B. Investigating the relationship 
between quality of life and adherence to physical activity with life expectancy at leisure 
time in the elderly. Eurasian J Sport Sci Educ. (2022) 4:56–66. doi: 10.47778/ejsse.1108793

 3. Hakimi S, Kaur S, Ross-White A, Martin LJ, Rosenberg MW. A systematic review 
examining associations between physical activity, sedentary behaviour, and sleep 
duration with quality of life in older adults aged 65 years and above. Appl Physiol Nutr 
Metab. (2023) 48:97–162. doi: 10.1139/apnm-2022-0298

 4. Gum AM, Segal-Karpas D, Avidor S, Ayalon L, Bodner E, Palgi Y. Grip strength 
and quality of life in the second half of life: hope as a moderator. Aging Ment Health. 
(2018) 22:1600–5. doi: 10.1080/13607863.2017.1383972

 5. Haider S, Luger E, Kapan A, Titze S, Lackinger C, Schindler KE, et al. Associations 
between daily physical activity, handgrip strength, muscle mass, physical performance 
and quality of life in prefrail and frail community-dwelling older adults. Qual Life Res. 
(2016) 25:3129–38. doi: 10.1007/s11136-016-1349-8

 6. Sartor-Glittenberg C, Lehmann S, Okada M, Rosen D, Brewer K, Bay RC. Variables 
explaining health-related quality of life in community-dwelling older adults. J Geriatr 
Phys Ther. (2014) 37:83–91. doi: 10.1519/JPT.0b013e3182a4791b

 7. Goodpaster BH, Park SW, Harris TB, Kritchevsky SB, Nevitt M, Schwartz AV, et al. 
The loss of skeletal muscle strength, mass, and quality in older adults: The health, Aging 
and Body Composition study. J Gerontol Ser A Biol Med Sci. (2006) 61:1059–64. doi: 
10.1093/gerona/61.10.1059

 8. Newman A, Haggerty C, Goodpaster B, Harris T, Kritchevsky S, Nevitt M, et al. 
Strength and muscle quality in a well-functioning cohort of older adults: the health, 
aging and body composition study. J Am  Geriatr Soc. (2003) 51:323–30. doi: 
10.1046/j.1532-5415.2003.51105.x

 9. Chan OYA, Van Houwelingen AH, Gussekloo J, Blom JW, Den Elzen WPJ. Comparison 
of quadriceps strength and handgrip strength in their association with health outcomes in 
older adults in primary care. Age. (2014) 36:9714. doi: 10.1007/s11357-014-9714-4

 10. Musalek C, Kirchengast S. Grip strength as an Indicator of health-related quality 
of life in old age-a pilot study. Int J Environ Res Public Health. (2017) 14:1447. doi: 
10.3390/ijerph14121447

 11. Whyte S, Lavender H, Elam C, Svantesson U. Tests of muscle function and health 
related quality of life in healthy older adults in Sweden. Isokinet Exer Sci. (2021) 
29:67–74. doi: 10.3233/IES-202126

 12. Bohannon RW. Muscle strength: clinical and prognostic value of hand-grip 
dynamometry. Curr Opin Clin Nutr Metab Care. (2015) 18:465–70. doi: 10.1097/
MCO.0000000000000202

 13. Bohannon RW. Grip strength: an indispensable biomarker for older adults. CIA. 
(2019) 14:1681–91. doi: 10.2147/CIA.S194543

 14. Obesity: preventing and managing the global epidemic: report of a WHO. 
Available at: https://www.researchgate.net/publication/224020396_Obesity_Preventing_
and_Managing_the_Global_Epidemic_Report_of_a_WHO (Accessed July 22, 2024).

 15. Stamate A, Bertolaccini J, Deriaz M, Gunjan S, Marzan M-D, Spiru L. 
Interinstrument reliability between the squegg® smart dynamometer and hand grip 
trainer and the jamar® hydraulic hand dynamometer: a pilot study. Am J Occup Ther. 
(2023) 77:7705205150. doi: 10.5014/ajot.2023.050099

 16. Roberts HC, Denison HJ, Martin HJ, Patel HP, Syddall H, Cooper C, et al. A 
review of the measurement of grip strength in clinical and epidemiological studies: 

towards a standardised approach. Age Ageing. (2011) 40:423–9. doi: 10.1093/ageing/
afr051

 17. Ware JE. SF-36 health survey update. Spine. (2000) 25:3130–9. doi: 
10.1097/00007632-200012150-00008

 18. Brazier JE, Harper R, Jones NM, O’Cathain A, Thomas KJ, Usherwood T, et al. 
Validating the SF-36 health survey questionnaire: new outcome measure for primary 
care. BMJ. (1992) 305:160–4. doi: 10.1136/bmj.305.6846.160

 19. Quentin CJ. Challenges in assessing nursing home residents with advanced 
dementia for suspected urinary tract infections. Yearbook Urol. (2013) 2013:202–3. doi: 
10.1016/j.yuro.2013.06.007

 20. Sayer AA, Syddall HE, Martin HJ, Dennison EM, Roberts HC, Cooper C. Is grip 
strength associated with health-related quality of life? Findings from the Hertfordshire 
cohort study. Age Ageing. (2006) 35:409–15. doi: 10.1093/ageing/afl024

 21. Xie B, Ma C. Association of Grip Strength with quality of life in the Chinese 
oldest old. Int J Environ Res Public Health. (2021) 18:12394. doi: 10.3390/
ijerph182312394

 22. Iannuzzi-Sucich M, Prestwood KM, Kenny AM. Prevalence of sarcopenia and 
predictors of skeletal muscle mass in healthy, older men and women. J Gerontol Ser A 
Biol Med Sci. (2002) 57:M772–7. doi: 10.1093/gerona/57.12.M772

 23. Wu Y, Wang W, Liu T, Zhang D. Association of Grip Strength with Risk of all-cause 
mortality, cardiovascular diseases, and Cancer in community-dwelling populations: a 
meta-analysis of prospective cohort studies. J Am Med Dir Assoc. (2017) 18:551.e17–35. 
doi: 10.1016/j.jamda.2017.03.011

 24. Thorpe RJ, Odden MC, Lipsitz LA. A call to action to enhance justice, equity, 
diversity, and inclusion in the journal of gerontology series a: medical sciences. J 
Gerontol A. (2022) 77:89–90. doi: 10.1093/gerona/glab284

 25. Klompstra L, Ekdahl AW, Krevers B, Milberg A, Eckerblad J. Factors related to 
health-related quality of life in older people with multimorbidity and high health care 
consumption over a two-year period. BMC Geriatr. (2019) 19:187. doi: 10.1186/
s12877-019-1194-z

 26. Wang C-Y, Chen L-Y. Grip strength in older adults: test-retest reliability and cutoff 
for subjective weakness of using the hands in heavy tasks. Arch Phys Med Rehabil. (2010) 
91:1747–51. doi: 10.1016/j.apmr.2010.07.225

 27. Forrest KYZ, Williams AM, Leeds MJ, Robare JF, Bechard TJ. Patterns and 
correlates of grip strength in older Americans. CAS. (2018) 11:63–70. doi: 10.217
4/1874609810666171116164000

 28. Alley DE, Shardell MD, Peters KW, McLean RR, Dam T-TL, Kenny AM, et al. Grip 
strength Cutpoints for the identification of clinically relevant weakness. The. J Gerontol 
Ser A Biol Sci Med Sci. (2014) 69:559–66. doi: 10.1093/gerona/glu011

 29. Bahat G, Tufan A, Tufan F, Kilic C, Akpinar TS, Kose M, et al. Cut-off points 
to identify sarcopenia according to European working Group on sarcopenia in older 
people (EWGSOP) definition. Clin Nutr. (2016) 35:1557–63. doi: 10.1016/j.
clnu.2016.02.002

 30. De Souza Vasconcelos KS, Domingues Dias JM, De Carvalho BA, Alvarenga 
Vieira R, De Souza Andrade AC, Rodrigues Perracini M, et al. Handgrip strength 
cutoff points to identify mobility limitation in community-dwelling older people 
and associated factors. J Nutr Health Aging. (2016) 20:306–15. doi: 10.1007/
s12603-015-0584-y

 31. Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y, Cederholm T, Landi F, et al. 
Sarcopenia: European consensus on definition and diagnosis: report of the European 
working Group on sarcopenia in older people. Age Ageing. (2010) 39:412–23. doi: 
10.1093/ageing/afq034

https://doi.org/10.3389/fpubh.2024.1417660
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.exger.2021.111287
https://doi.org/10.47778/ejsse.1108793
https://doi.org/10.1139/apnm-2022-0298
https://doi.org/10.1080/13607863.2017.1383972
https://doi.org/10.1007/s11136-016-1349-8
https://doi.org/10.1519/JPT.0b013e3182a4791b
https://doi.org/10.1093/gerona/61.10.1059
https://doi.org/10.1046/j.1532-5415.2003.51105.x
https://doi.org/10.1007/s11357-014-9714-4
https://doi.org/10.3390/ijerph14121447
https://doi.org/10.3233/IES-202126
https://doi.org/10.1097/MCO.0000000000000202
https://doi.org/10.1097/MCO.0000000000000202
https://doi.org/10.2147/CIA.S194543
https://www.researchgate.net/publication/224020396_Obesity_Preventing_and_Managing_the_Global_Epidemic_Report_of_a_WHO
https://www.researchgate.net/publication/224020396_Obesity_Preventing_and_Managing_the_Global_Epidemic_Report_of_a_WHO
https://doi.org/10.5014/ajot.2023.050099
https://doi.org/10.1093/ageing/afr051
https://doi.org/10.1093/ageing/afr051
https://doi.org/10.1097/00007632-200012150-00008
https://doi.org/10.1136/bmj.305.6846.160
https://doi.org/10.1016/j.yuro.2013.06.007
https://doi.org/10.1093/ageing/afl024
https://doi.org/10.3390/ijerph182312394
https://doi.org/10.3390/ijerph182312394
https://doi.org/10.1093/gerona/57.12.M772
https://doi.org/10.1016/j.jamda.2017.03.011
https://doi.org/10.1093/gerona/glab284
https://doi.org/10.1186/s12877-019-1194-z
https://doi.org/10.1186/s12877-019-1194-z
https://doi.org/10.1016/j.apmr.2010.07.225
https://doi.org/10.2174/1874609810666171116164000
https://doi.org/10.2174/1874609810666171116164000
https://doi.org/10.1093/gerona/glu011
https://doi.org/10.1016/j.clnu.2016.02.002
https://doi.org/10.1016/j.clnu.2016.02.002
https://doi.org/10.1007/s12603-015-0584-y
https://doi.org/10.1007/s12603-015-0584-y
https://doi.org/10.1093/ageing/afq034


Meng et al. 10.3389/fpubh.2024.1417660

Frontiers in Public Health 08 frontiersin.org

 32. Chun S-W, Kim W, Choi KH. Comparison between grip strength and grip strength 
divided by body weight in their relationship with metabolic syndrome and quality of life 
in the elderly. PLoS One. (2019) 14:e0222040. doi: 10.1371/journal.pone.0222040

 33. Maffiuletti NA, Jubeau M, Munzinger U, Bizzini M, Agosti F, De Col A, et al. 
Differences in quadriceps muscle strength and fatigue between lean and obese subjects. 
Eur J Appl Physiol. (2007) 101:51–9. doi: 10.1007/s00421-007-0471-2

 34. Lafortuna CL, Maffiuletti NA, Agosti F, Sartorio A. Gender variations of body 
composition, muscle strength and power output in morbid obesity. Int J Obes. (2005) 
29:833–41. doi: 10.1038/sj.ijo.0802955

 35. Sallinen J, Stenholm S, Rantanen T, Heliövaara M, Sainio P, Koskinen S. Hand-grip 
strength cut points to screen older persons at risk for mobility limitation. J Am Geriatr 
Soc. (2010) 58:1721–6. doi: 10.1111/j.1532-5415.2010.03035.x

 36. Amaral CA, Amaral TLM, Monteiro GTR, Vasconcellos MTL, Portela MC. Hand 
grip strength: reference values for adults and elderly people of Rio Branco, acre, Brazil. 
PLoS One. (2019) 14:e0211452. doi: 10.1371/journal.pone.0211452

 37. Taekema DG, Gussekloo J, Maier AB, Westendorp RGJ, De Craen AJM. Handgrip 
strength as a predictor of functional, psychological and social health. A prospective 
population-based study among the oldest old. Age Ageing. (2010) 39:331–7. doi: 10.1093/
ageing/afq022

 38. WHO guidelines on physical activity and sedentary behaviour. Available at: 
https://iris.who.int/handle/10665/336656?search-result=true&query=physical+activity
%2C+sedentary+behaviour&scope=&rpp=10&sort_by=score&order=desc (Accessed 
February 18, 2024).

 39. Tiraphat S, Peltzer K, Thamma-Aphiphol K, Suthisukon K. The role of age-friendly 
environments on quality of life among thai older adults. Int J Environ Res Public Health. 
(2017) 14:282. doi: 10.3390/ijerph14030282

 40. Gildner TE, Snodgrass JJ, Evans C, Kowal P. Associations between physical 
function and subjective well-being in older adults from low-and middle-income 
countries: results from the study on global AGEing and adult health (SAGE). J Aging 
Phys Activ. (2019) 27:213–21. doi: 10.1123/japa.2016-0359

https://doi.org/10.3389/fpubh.2024.1417660
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pone.0222040
https://doi.org/10.1007/s00421-007-0471-2
https://doi.org/10.1038/sj.ijo.0802955
https://doi.org/10.1111/j.1532-5415.2010.03035.x
https://doi.org/10.1371/journal.pone.0211452
https://doi.org/10.1093/ageing/afq022
https://doi.org/10.1093/ageing/afq022
https://iris.who.int/handle/10665/336656?search-result=true&query=physical+activity%2C+sedentary+behaviour&scope=&rpp=10&sort_by=score&order=desc
https://iris.who.int/handle/10665/336656?search-result=true&query=physical+activity%2C+sedentary+behaviour&scope=&rpp=10&sort_by=score&order=desc
https://doi.org/10.3390/ijerph14030282
https://doi.org/10.1123/japa.2016-0359

	Quantitative relationship between grip strength and quality of life in the older adult based on a restricted cubic spline model
	1 Introduction
	2 Objects and methods
	2.1 Subjects
	2.2 Methods of data collection
	2.3 Quality control
	2.4 Methods of statistical analysis

	3 Results
	3.1 Sociological characteristics of the population studied
	3.2 Quality of life of older adults
	3.3 Relationship between grip strength and quality of life in the older adult
	3.3.1 Relationship between grip strength and quality of life in different sex groups
	3.3.2 Relationship between grip strength and quality of life in different body mass index groups
	3.3.3 Relationship between grip strength and quality of life in different age groups

	4 Discussion
	5 Conclusion

	References

