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ABSTRACT
Objectives The purpose of this study is to explore the 
mediating effect of physical disability as well as the role 
of physical activity (PA) as a moderator in the relationship 
between physical frailty and health- related quality of life 
(HRQoL) among rural older adults in China.
Design Cross- sectional analysis.
Setting Rural households in Shandong of China (Rushan, 
Qufu, Laolin).
Participants and methods A survey was conducted 
among 3243 rural older adults. The data were collected 
using questionnaires measuring physical frailty, physical 
disability, HRQoL and PA. Bootstrap analyses were 
employed to explore the mediating effect of physical 
disability and also the moderating role of PA on physical 
frailty and HRQoL.
Results After controlling for age and education, physical 
disability partially mediated the effect of physical frailty 
on HRQoL (indirect effect=−0.143, 95% CI −0.175 
to –0.113), with the mediating effect accounting for 
33.71% of the total effect. PA moderated the relationship 
between physical frailty and physical disability as well as 
the relationship between physical disability and HRQoL. 
Specifically, the interaction term between physical 
frailty and PA significantly predicted physical disability 
(β=−0.120, t=−7.058, p<0.001), and the interaction term 
between physical disability and PA also had a significant 
predictive effect on HRQoL (β=0.115, t=6.104, p<0.001).
Conclusions PA appears to moderate the indirect effect 
of physical disability on the association between physical 
frailty and HRQoL. This study provides support for potential 
mechanisms in the association between physical frailty 
and HRQoL. Encouraging rural older adults to increase PA 
appropriately might improve HRQoL for older adults with 
physical frailty and physical disability problems.

INTRODUCTION
Population ageing has become a global social 
problem. As one of the world’s most ageing 
countries, China had 249 million people aged 
over 60 years in 2018, accounting for 17.9% 
of the total population.1It is predicted that 

by 2050, older adults over 60 will account for 
more than 35.1% of the total population.2 
With the increasing ageing population and 
the extension of life expectancy, improving 
health- related quality of life (HRQoL) of 
older adults is an important public health 
issue. HRQoL is a predictive factor of 
mortality in older adults.3 Compared with 
urban older adults, the HRQoL of rural older 
adults is worse,4 5which needs more attention.

Physical frailty is a medical syndrome 
caused by a variety of aetiologies and causes, 
which is characterised by a decline in phys-
ical strength, endurance and decreased phys-
iological function.6 With the increase of age, 
the risk of physical frailty increases.7 Frailty 
may lead to negative health consequences, 
including falls, reduced activity, reduced 
independence, frequent hospitalisation and 
disability.8 These adverse outcomes resulted 
in a decline in the quality of life of older 

Strengths and limitations of this study

 ► This is the first study to investigate the moderating 
and mediating factors of the relationship between 
physical frailty and health- related quality of life 
(HRQoL) among older adults in rural China.

 ► Moderated mediation model was used to explore 
the potential effect of physical disability and phys-
ical activity.

 ► Cross- sectional data could not provide strong evi-
dence of causation and may result in biased esti-
mates of mediation effects.

 ► Only two control variables were included in this 
study, and more confounding factors will be included 
to verify our results in the future.

 ► More potential mechanisms related to physical frail-
ty and HRQoL among older adults need to be ex-
plored by using longitudinal data in the future.
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adults. Previous cross- sectional and longitudinal studies 
have shown that frailty was negatively associated with 
HRQoL,9–11 and frail older adults reported worse HRQoL 
than those who were not frail.12 Although the associa-
tion between physical frailty and quality of life has been 
confirmed, the underlying mechanism remains unclear.

The prevalence of physical disability is high among 
frail older adults.13 14Some studies showed that physical 
frailty was closely related to disability15 16and might be 
the precursor and cause of disability.17A national longi-
tudinal study of 7439 people over 65 in the USA showed 
that frailty was a strong predictor of disability.18A prospec-
tive 2- year cohort study in Japan also showed that frailty 
and prophase of frailty increased the risk of disability.19 
These findings suggest that physical frailty is associated 
with disability in older adults. Studies have also demon-
strated that the quality of life worsened as the degree of 
disability increased, and the more severe the disability, the 
worse the quality of life.20 Compared with non- disabled 
older adults, disabled older adults are more prone to 
falls, depression, anxiety, and so on, and their HRQoL 
was significantly reduced. Therefore, we speculate that 
frailty may have an indirect effect on individual’s HRQoL 
through the mediating effect of physical disability.

Physical frailty is considered to be reversible and prevent-
able.21 Physical activity(PA) is a key factor of reverse and 
prevent frailty in older adults.22 Studies have found that 
PA moderated the relationship between chronic illness 
and functional limitations and moderated functional 
disability and body function.23 24 PA can alleviate the 
decline of physical function in older adults and has a 
beneficial effect on functional limitations, physical frailty, 
disability and quality of life in older adults.25–27Studies 
indicated the positive effect of PA on reducing adverse 
events caused by frailty in older people. Performing a PA 
of moderate to vigorous intensity would improve phys-
ical frailty and prevent the occurrence of disability when 
compared with the performance of a PA of low inten-
sity, ultimately promote older adults’ quality of life.28–30 
Therefore, PA may moderate the direct and indirect rela-
tionships between physical frailty and HRQoL through 
physical disability as a mediator.

In the present study, we used a cross- sectional study 
to examine the relationship between physical frailty 
and HRQoL, focusing on the mediating role of physical 
disability and the moderating role of PA in the relation-
ship between physical frailty and HRQoL. The conceptual 
framework of the moderated mediation model is shown 
in figure 1.

METHODS
Design and sample
This study was conducted from May to June 2019 in Shan-
dong province, China. A multistage stratified cluster 
sampling method was used to select participants, which 
was described in detail in a paper we have previously 
published.31 Three rural counties (Qufu, Laoling and 

Rushan) were selected according to the gross domestic 
product (GDP) per capita (2018) in Shandong. Within 
each selected county, five townships were randomly 
selected. Then, four villages were selected from each 
selected townships and the elderly aged 60 years old and 
above were randomly selected from sample villages. All 
participants completed the questionnaire independently. 
A total of 3600 respondents were recruited from 60 
villages and 15 townships in three rural counties in Shan-
dong province, of whom 3243 completed the entire 
survey, with a response rate of 90.05%.

Variables and measurement
Independent variable
Physical frailty was measured by frailty phenotype.32 The 
scale is a widely used frailty screening scale with good reli-
ability and validity.33 34 Frailty was defined based on the 
following five aspects: weight loss, exhaustion, low PA 
level, slowness and weakness. (1) Weight loss: in the past 
1 year, participants’ body mass index (BMI) decreased by 
>5.0% (except for personal deliberate weight loss), (2) 
exhaustion: using the Centre for Epidemiological Studies- 
Depression35: ‘How often in the last week did you feel this 
way?” (a) I could not get going and (b) I felt everything I 
did was an effort. Either of the above two questions that 
participants answered 3~4 days and most of the time was 
considered exhaustion, (3) low PA level: according to the 
International Physical Activity Questionnaire- Short Form 
(IPAQ- SF),36 37 we used standard algorithms to calculate 
the Kcals consumed per week. The criterion is adjusted 
according to gender. Male: <383 Kcals/week is a decrease 
in PA, while female: <270 Kcals/week is a decrease in 
PA, (4) slowness: slowness was assessed via walking speed 
at 15 ft measured for three times, and we record the 
minimum value. The criterion is adjusted according to 
gender and height. Men: height ≤173 cm and time ≥7 s; 
height >173 cm and time ≥6 s. Women: height ≤159 cm 
and time ≥7 s; height >159 cm and time ≥6 s, (5) weak-
ness: weakness assessed by grip strength using a hand-
grip dynamometer was measured for three times, and we 
record the maximum value, adjusted for gender and BMI. 
Men: BMI≤24 and grip strength ≤29 BMI 24.1–26 and 

Figure 1 The conceptual framework of the moderated 
mediation model. HRQoL, health- related quality of life.
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grip strength ≤30; BMI 26.1–28 and grip strength ≤30; 
BMI>28 and grip strength ≤32. Women:

BMI≤23 and grip strength ≤17; BMI 23.1–26 and grip 
strength ≤17.3; BMI 26.1–29 and grip strength ≤18; 
BMI>29 and grip strength ≤21.

Dependent variables
HRQoL was measured by the health utility value of 
EQ- 5D- 5L.38 The EQ- 5D- 5L consists of the EQ- 5D- 5L 
descriptive system and the EQ visual analogue scale. The 
EQ- 5D- 5L descriptive system has five elements (mobility, 
self- care, usual activities, pain/discomfort and anxiety/
depression) and each element includes five levels (no 
problems, some problems, moderate problems, severe 
problems and extreme problems). The latest EQ- 5D- 5L 
health utility score method refers to Chinese integral 
conversion table.38 The range of utility value is (−0.391, 
1.000). A higher score indicates better health condition 
of the respondents. Cronbach’s alpha was 0.761 in this 
study.

Mediator
Physical disability was evaluated by the Activity of Daily 
Living Scale (ADLS), which was developed by Lawton 
and Brody in 1969 to measure the disability of older 
adults.39 40 The Scale consists of 14 items, including Phys-
ical Self- Maintenance Scale and Instrumental Activities of 
Daily Living. The total score is 14–56, with higher scores 
indicating increased physical disability. A score of 14 and 
lower indicates completely normal physical ability, a score 
between 15 and 22 is defined as mild disability and a score 
of 23 and higher is defined as severe disability. ADLS is 
recommended by WHO and has been widely used in 
older adults in China, with good reliability and validity.41 
Cronbach’s alpha was 0.764 in this study.

Moderator
PA was assessed using the IPAQ- SF.36 37 The question-
naire contains seven questions, six of which were about 
PA. The IPAQ- SF investigates the PA of the individuals in 
the last 7 days. The questionnaire involved three types of 
intensity activities, including vigorous PA (8.0 metabolic 
equivalent (METs)), moderate PA (4.0 METs) and low 
PA (3.3 METs). PA of each person engaged in a certain 
intensity per week is the MET value corresponding to that 
PA×weekly frequency×daily time, and the sum of three PA 
is the total PA (met- hour/week). The greater the overall 
PA value, the higher the PA.

Data analysis
To analyse the data, categorical variables were expressed 
using frequency and percentages (%) and continuous 
data were described using mean (SD). Spearman correla-
tion coefficient was used to analyse the correlation among 
physical frailty, physical disability and HRQoL. All these 
analyses were performed using IBM SPSS V.24.0 (IBM, 
Armonk, New York, USA). All regression coefficients were 
tested by the bias- corrected percentile Bootstrap method. 
The theoretical model was tested by estimating the 95% CI 

for mediation and moderating effects with 5000 sampled 
with repetition. If the 95% CI did not include 0, it meant 
that the statistics was significant. To illuminate the moder-
ating effect, the moderated variable (PA) is divided into 
two levels of high and low according to one SD above 
and below the mean (M+1 SD/M−1 SD).42–44 The split- 
plot analysis method was used to further examine the 
direction of the moderation effect and draw a diagram 
to explain the moderation effect.45 The mediation model 
and moderated mediation model were tested with the 
PROCESS V.3.3 macro for SPSS.46 In the current study, 
we selected model 4 and model 59 to analyse the medi-
ating effect and moderated mediation effect. In addition, 
through t- test and analysis of variance (ANOVA) analysis, 
we found that HRQoL was related to age and education. 
Previous studies have also found that HRQoL was associ-
ated with age and education.47 48 We controlled age and 
education in this study. Sampling weights were used in all 
of the analyses to adjust for the survey design.

Patient and public involvement statement
This research was done without patient involvement. No 
patients were involved in developing the hypothesis and 
plans for design of this study either. The results would not 
be disseminated to study participants or any other indi-
viduals or communities.

RESULTS
Common method biases
We used Harman single factor test to conduct a common 
method biases test.49 The results show that there are 12 
factors with eigenvalues greater than 1, and the variance 
explained by the first factor is 17.92%, which is less than 
40% of the critical standard, indicating that there are no 
serious common method biases in this study.

Sociodemographic characteristics of the participants
There were 3243 participants, comprising 2060 (63.5%) 
women and 1182 (36.5%) men. The average age was 
69.88 (SD=6.10) years, ranging from 60 to 97 years. Of 
the participants, 25.5% were single. About 72.4% had 
chronic disease. The majority (81.9%) was empty nest 
elderly.

Bivariate correlations of main variables
The mean, SD/median (quartile1, quartile3) and correla-
tion coefficient of each variable are shown in table 1. 
Physical frailty was positively correlated with physical 
disability ( ρ =0.283, p<0.01), physical frailty was nega-
tively correlated with HRQoL ( ρ =−0.429, p<0.01) and 
PA ( ρ =−0.378, p<0.01). Physical disability was negatively 
correlated with HRQoL ( ρ =−0.378, p<0.01) and PA ( ρ
 =−0.194, p<0.01). PA was positively correlated with 
HRQoL ( ρ =0.258, p<0.01).

Mediation effect analysis
Model 4 in the SPSS macrocompiled by Hayes46 was used 
to test the mediating effect of physical disability in the 
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relationship between physical frailty and HRQoL under 
the control variable of age, education. As shown in 
tables 2 and 3, physical frailty had a significant predictive 
effect on quality of life (β=−0.423, t=−26.031, p<0.001), 
and the direct predictive effect of frailty on quality of life 
was still significant when the mediating variable physical 
disability was added. Meanwhile, physical frailty had a 
significant positive predictive effect on physical disability 
(β=0.295, t=17.729, p<0.001). Physical disability also 
had a significant negative predictive effect on HRQoL 
(β=−0.482, t=−32.407, p<0.001). In addition, the upper 
and lower limits of the bootstrap 95% CI for the direct 
effect of physical frailty on HRQoL and the mediating 
effect of physical disability on physical frailty and HRQoL 
did not include 0(table 3), indicating that the mediating 
effect was significant. The mediating effect value was 
−0.143 and the 95% CI was (−0.175 to –0.113), which 
accounted for 33.71% of the total effect. This showed that 
disability played a partial mediating role in the relation-
ship between physical frailty and HRQoL.

Moderated mediation effect analysis
PROCESS macro method (model 59) compiled by Hayes 
and Andrew46 was used to test the moderated mediation 
model while controlling for age and education (tables 4 
and 5). After PA was put into the model, the interac-
tion term between physical frailty and PA significantly 
predicted physical disability (β=−0.120, t=−7.058, p<0.001) 

(table 4, model 1), and the interaction term between phys-
ical disability and PA also had a significant predictive effect 
on HRQoL (β=0.115, t=6.104, p<0.001). But the interac-
tion term between physical frailty and PA had no effect on 
HRQoL (table 4, model 2). These results suggested that 
PA played a moderating role in the relationships between 
physical frailty and physical disability and between phys-
ical disability and HRQoL. However, PA did not signifi-
cantly moderate the relationships between physical frailty 
and HRQoL. Simple slope analyses indicated that the 
significant interaction at 1 SD below the mean (M−1SD) 
and 1 SD above the mean (M+1 SD) of PA (see figures 2 
and 3). Physical frailty had a significant predictive effect 
on the disability of individuals with high- level (M+1 SD) or 
low- level (M−1SD) PA, but the predictive effect of physical 
frailty on physical disability was stronger for individuals 
with low- level PA (bsimple=0.370, t=16.979, p<0.001) than 
for individuals with high- level PA, as shown in figure 2 
(bsimple=0.120, t=4.322, p<0.001). Figure 3 shows that for 
high levels of PA individuals, the effect of physical disability 
and HRQoL was significant (bsimple=−0.304, t=−9.149, 
p<0.001). However, for low- level of PA individuals, the 
effect of physical disability and HRQoL was still signifi-
cant but considerably stronger (bsimple=−0.543, t=−28.654, 
p<0.001). In addition, as the level of PA increased, the 
mediating effect of physical disability on the relationship 
between physical frailty and HRQoL declined (table 5).

Table 2 Testing the mediation effect of physical disability between physical frailty and HRQoL among the participants in 
Shandong, China, 2019

Predictors

Model 1 (HRQoL) Model 2 (physical disability) Model 3 (HQRoL)

β t β t β t

Age −0.018 −0.731 0.166 6.349** 0.061 2.758*

Education 0.010 0.162 −0.182 −8.326** −0.084 −4.507**

Physical frailty −0.423 −26.031** 0.295 17.729** −0.280 −18.957**

Physical disability −0.482 −32.407**

R2 0.181
238.859**

0.141
176.932**

0.381
499.748**F

*p<0.01,**p<0.001.
HRQoL, health- related quality of life.

Table 1 Spearman correlation coefficients of main variables among the participants in Shandong, China, 2019 (N=3243)

Variable M±SD/M(P25,P75) 1 2 3 4

1.Physical frailty 1.511±1.071 1

2.Physical disability 16.994±4.36 0.283* 1

3.Physical activity 2772 (693,4158) −0.378* −0.194* 1

4.HRQoL 0.896±0.161 −0.429* −0.378* 0.258* 1

M±SD: mean±SD; M (P25,P75): median (quartile1,quartile3).
1,2,4 follow normal distribution and are described as M±SD.
3 does not follow normal distribution and is described as M (P25, P75).
*p<0.001.
HRQoL, health- related quality of life.
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DISCUSSION
In this study, a moderated mediation model was estab-
lished with the mediation role of physical disability on 
the relationship between physical frailty and HRQoL 
as well as the role of PA as a moderator in this indirect 
path between physical frailty and HRQoL. These find-
ings preliminarily elucidate the potential causes of phys-
ical frailty on HRQoL and facilitate the development of 
targeted interventions for individuals so as to improve 
HRQoL in rural older adults.

Consistent with previous studies,50 51 we find that phys-
ical frailty has a negative association with HRQoL. This 
suggests that as the degree of physical frailty increases, 
the quality of life in older adults becomes worse. 
Although many studies have established a direct relation-
ship between frailty and HRQoL, few have explored the 
underlying mechanisms of this relationship. Our study 
suggests that physical disability mediates the association 
between physical frailty and HRQoL, with the medi-
ating rate of 33.71%. A study also suggested that physical 
disability was one of the potential factors underlying the 
association between frailty and HRQoL, which was similar 
with our study.52

The current study indicates that physical frailty is asso-
ciated with disability, which is consistent with a study by 
Kojuma.53 Frail older adults are very vulnerable to adverse 
health effects. A study indicated that the risk of disability 
in frail older adults was 12- fold to 13- fold increased than 

that in non- frail older adults.54 Meanwhile, this study also 
demonstrates a negative predictive effect of disability on 
individual HRQoL, which was consistent with previous 
studies.55 56 The possible explanation is that disabled older 
adults’ poor self- care ability deteriorates their health, 
then their normal physiological activities are restricted, 
physiological function is declined and social interaction is 
reduced, which adversely affect their physical and mental 
health and ultimately reduce HRQoL. One study found 
that disability was the most important health problem 
for older adults, which seriously affected their quality of 
life in old adults’ later years.57 The disability was the most 
important factor that contributed to decreasing quality of 
life in older adults. Physical disability has been proved to 
be associated with increased chronic diseases, and prema-
ture mortality,58 59 all of which could adversely affect the 
quality of life of older adults.60 Therefore, physical frailty 
may reduce HRQoL of rural older adults by increasing 
their disability.

In the present study, we also find that PA appears to 
play a moderating role in the indirect effect between 
physical frailty and HRQoL. A larger indirect effect is 
observed among rural older adults with low level of PA 
than among those with average or high level of PA. Specif-
ically, PA appears to moderate the relationship between 
physical frailty and physical disability and between phys-
ical disability and HRQoL. For older adults with low- level 
PA, the impact of physical frailty on physical disability 

Table 3 Total effect, direct effect and mediation effect

  Effect size BootSE

BootCI Relative effect 
valueLow High

Total effect −0.423 0.020 −0.461 −0.382

Direct effect −0.280 0.017 −0.313 −0.247 66.29%

Indirect effect −0.143 0.016 −0.175 −0.113 33.71%

BootCI, bootstrap CI; BootSE, bootstrap standard error.

Table 4 Testing the moderated mediation effect of physical frailty on HRQoL among the participants in Shandong, China, 
2019

Predictors

Model 1(physical disability) Model 2 (HRQoL)

β t β t

Age 0.154 5.956** 0.062 2.763*

Education −0.181 −8.393** −0.072 −3.830**

Physical frailty 0.246 13.965** −0.258 −16.687**

Physical activity −0.104 −5.555** 0.091 4.675**

Physical frailty × PA −0.120 −7.058** 0.011 0.682

Physical disability −0.422 −24.375**

Physical disability × PA 0.115 6.104**

R2 0.159 0.390

F 122.004** 295.850**

*p<0.01,**p<0.001.
HRQoL, health- related quality of life; PA, physical activity.
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is stronger than older adults with high- level PA. This 
finding indicates that PA appears to moderate the rela-
tionship between physical frailty and physical disability. 
We speculate that older adults with low- level PA may have 
a decline in their physiological system reserves, leading 
to a deterioration of their functional status and ulti-
mately increasing the possibility of physical frailty and 
disability.61 A systematic review showed that older adults 
without exercise habits were at greater risk of developing 
frailty. Taichi, resistance sports and other physical activi-
ties might effectively improve the health of older adults, 
reduce the symptoms of physical weakness and prevent 
the occurrence of physical disability.62 Compared with 
older adults with high- level PA, older adults with low- level 
PA are more vulnerable to the negative effects of physical 
frailty. As a result, physical frailty may cause more inter-
ference in older adults with low- level PA and increase the 
risk of physical disability.

We also find that physical disability has a significant 
impact on quality of life at both high- level and low- level 
of PA. Compared with older adults with high levels of 
PA, physical disability is more likely to adversely affect 
HRQoL of older adults with low- level PA. A study showed 
that low- level PA was a major contributing factor for older 
adults’ disability.63 As the level of disability increases, the 
individuals with low level of PA experience a more serious 
functional decline and become more worried about the 
health status, thus further negatively affect the HRQoL.64 
In addition, physical disability has a greater effect on 
individuals with low- level PA than high- level PA, which 

indicates that PA plays a moderating role between phys-
ical disability and HRQoL. One study found that PA could 
improve the physical function and daily life activities of 
disabled older adults and ultimately improved the life of 
older adults quality.65 Therefore, a low level of PA might 
be associated with poor quality of life in rural older adults 
with high disability.

However, PA does not appear to moderate the direct 
relationship between physical frailty and HRQoL. Physical 
frailty may lead to a decline in physical function, muscle 
strength and PA in older adults, which may increase the 
risk of adverse health outcomes and ultimately affect 
HRQoL of older adults. Currently, there are few studies 
on the moderating role of PA between physical frailty 
and HRQoL. Further research is needed to explore the 
underlying reasons for such findings.

Based on our findings, we recommend that community 
health managers should focus on ensuring the medical 
assistance, life care of older adults with physical frailty 
or physical disability. Besides, rural communities should 
establish some public facilities or organise some public 
activities to encourage older adults to participate in sports 
activities and ultimately improve health and promote 
their HRQoL. There are several limitations in this study. 
First, our study was based on a cross- sectional study, which 
could not provide strong evidence of causation. In addi-
tion, using cross- sectional data to examine longitudinal 
mediation effects can lead to biased estimates of media-
tion effects.66 Future research could adopt a longitudinal 
design or experiments to explore the causal relationship 
between physical frailty and HRQoL. Second, the data in 
this study come from the participants’ self- reported infor-
mation, which might result in recall bias. Third, this study 
only included age and education as control variables. The 
study may also be affected by other confounding factors. 
In the future, we will include more confounding factors 
related to quality of life to verify our findings. Fourthly, 
physical disability has a partly mediating effect on the 
relationship between physical frailty and HRQoL, which 
indicates that there are other mediating variables in this 
relationship. More potential mechanisms related to the 
association between physical frailty and HRQoL among 
older adults need to be explored in the future.

Table 5 Mediating effect values at different levels of 
physical activity among the participants in Shandong, China, 
2019

Physical activity Effect BootSE BootLLCI BootULCI

M−1SD (low level) −0.201 0.023 −0.250 −0.160

M −0.104 0.013 −0.131 −0.080

M+1SD (high level) −0.036 0.012 −0.062 −0.017

BootLLCI, bootstrap lower limit CI; BootSE, bootstrap SE; 
BootULCI, bootstrap upper limit CI; 1SD, one SD.

Figure 2 Simple slope analysis shows that physical frailty 
moderated the relationship between physical frailty and 
physical disability.

Figure 3 Simple slope analysis shows that physical activity 
moderated the relationship between physical disability and 
HRQoL. HRQoL, health- related quality of life.

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-042496 on 8 January 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


7Hao W, et al. BMJ Open 2021;11:e042496. doi:10.1136/bmjopen-2020-042496

Open access

CONCLUSION
This study shows that physical frailty is related to HRQoL, 
and physical disability appears to mediate the relation-
ship between physical frailty and HRQoL, and PA appears 
to moderate the mediating relationship. A greater effect 
is observed among rural older adults with low level of 
PA than that among those with high level of PA. This 
provides support for elucidate the underlying mechanism 
of the relationship between physical frailty and HRQoL 
and form an effective way to improve the HRQoL of older 
adults in rural areas.
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