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Purpose: With population aging, individuals in underdeveloped areas may experience a higher prevalence of chronic non-
communicable diseases (NCDs), a lower level of health-related quality of life (HRQoL), and distinct lifestyles. However, this triadic
association remains inadequately studied, particularly regarding the role of health lifestyle. This study aims to examine the relationship
between the number of NCDs and HRQoL, while considering the moderating effect of health lifestyle among middle-aged and older
adults residing in resource-limited areas.

Methods: This cross-sectional study was conducted in Yunnan Province from July to December 2022. Participants completed a self-
report questionnaire related to socio-demographic information, NCDs conditions, health lifestyle status, and HRQoL, which was
assessed using the EuroQol five-dimension five-level (EQ-5D-5L) scale. Hierarchical regression and simple slope tests were used to
examine the moderating effect of health lifestyle.

Results: Out of the total 2704 participants, 57.91% presented at least one NCD. The mean scores for health lifestyle and health utility
value were 11.109 and 0.944 respectively. The number of NCDs was negatively associated with health utility value, while positively
correlated with the health lifestyle score (P<0.001). The results of hierarchical regression indicated that health lifestyle exerted
a negative moderating effect on the relationship between the number of NCDs and HRQoL ($=0.006, P<0.001), which was also
observed for specific health-related behaviors such as sleep duration ($=0.013, P<0.001), physical examination attendance (£=0.006,
P<0.05) and physical activity (6=0.013, P<0.001).

Conclusion: These findings highlight the crucial role of a healthy lifestyle in attenuating the association between the number of
NCDs and HRQoL. Recognizing the potential modulating influence of a healthy lifestyle in this relationship could be pivotal for
developing effective interventions for this population, even within resource-constrained rural settings.

Keywords: chronic non-communicable diseases, health-related quality of life, health lifestyle, health-related behavior, rural,
moderating effect

Introduction

With the global phenomenon of population aging and shifts in lifestyles, chronic non-communicable diseases (NCDs)
have emerged as a predominant and burgeoning health concern globally.! Notably, low- and middle-income countries are
experiencing a disproportionately higher burden of NCDs compared to their high-income counterparts.” Moreover, the
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prevalence of NCDs tends to escalate with advancing age, rendering individuals in mid-life and beyond particularly
susceptible.® Over the past few decades, China has witnessed a consistent rise in the prevalence of NCDs, particularly
among middle-aged and older demographic segments. The Sixth National Health Services Survey in 2018 reported that
the prevalence rates of NCDs among Chinese individuals aged 45-54 years, 55-64 years, and 65 years and above were
31.3%, 48.4%, and 62.3%, respectively. These figures surpass those observed in 2013, underscoring the escalating NCDs
burden within the country.*

To subjectively gauge the impact of NCDs, health-related quality of life (HRQoL) has been widely adopted as
a metric for assessing an individual’s self-perceived capacity to perform physical, psychological, and social functions.’
To date, research on the impact of NCDs on HRQoL primarily revolves around two key dimensions: the first centered on
specific diseases such as diabetes® and cancer;’ while the second dimension explores multimorbidity, characterized by the
coexistence of multiple NCDs, encompassing both the number® and the clustering.” In terms of the number of NCDs,
numerous studies have demonstrated that individuals with NCDs are more prone to experiencing lower HRQoL,
especially in individuals with multimorbidity.®'® This phenomenon has been empirically substantiated within the middle-
aged and elderly demographic, where the simultaneous presence of numerous chronic conditions leads to a substantial
deterioration in both the mental and physical dimensions of HRQoL.*'°

The recognition of the influence of health lifestyle on both NCDs and HRQoL has seen a notable increase in attention
within the health profession. Health lifestyle is typically characterized as a repertoire of health-related behaviors that
exert varying impacts on an individual’s health outcomes, encompassing both health-risk behaviors (eg, tobacco use) and
health-promoting behaviors (eg, obtaining adequate sleep duration).'"'? Compelling evidence substantiates that the
adoption of a healthy lifestyle, inclusive of smoking cessation,'* moderate alcohol consumption,'* adequate sleep
duration,'” regular physical examination'® and engagement in physical activity,'” possesses the capacity to not only
thwart the incidence and progression of NCDs but also safeguard against their onset. Furthermore, a multitude of
empirical investigations have underscored a discernible association between an increased adherence to a healthy lifestyle
and elevated levels of HRQoL."®!'” Consequently, the advocacy for promoting a health-conscious lifestyle has trans-
cended global borders, gaining recognition as the most cost-effective and efficacious approach for NCDs prevention and
the enhancement of HRQoL, particularly within resource-constrained settings.?’

However, the triadic association among health lifestyle, NCDs and HRQoL remains insufficiently explored, with
a notable dearth of understanding the role played by health lifestyle. Recent evidence accentuates the significant influence
of socioeconomic factors such as place of residence and household income on individuals’ chronic conditions,!
HRQoL,*? and lifestyle choices.”® Notably, individuals residing in China’s rural areas with lower household incomes
may experience a higher prevalence of NCDs, a lower level of HRQoL, and distinct lifestyles.

The situation is even more pronounced in Yunnan Province. Situated in the southwestern region of China, Yunnan
Province is characterized by its underdeveloped status with complex terrain, limited resources, inadequate transportation
and healthcare infrastructure.”* Meanwhile, Yunnan is also a multi-ethnic province within the country, where ethnic
minority areas highly overlap with underdeveloped rural areas, contributing to the regional and demographic distinc-
tiveness of this territory. Nowadays, Yunnan Province is witnessing a demographic shift towards an aging population,
leading to a continual rise in the proportion of middle-aged and older adults. Official data from the 6th (2010) and 7th
(2020) China Population Census indicate a surge in the percentage of individuals aged 45 years and above in Yunnan
Province, escalating from 27.65% to 38.40%.°>%¢ In this context, NCDs have emerged as primary determinants
influencing health status among middle-aged and older adults residing in Yunnan Province.

In recent years, the Chinese government has placed substantial emphasis on addressing NCDs and improving HRQoL
for middle-aged and the elderly populations, in alignment with the Healthy China 2030 Planning Outline in 2016.
Consequently, healthy aging has gained national prominence, with a central focus on promoting healthier lifestyle among
seniors, and ultimately enhancing their overall health status.”” Given its status as a prototypical underdeveloped multi-
ethnic region in China, the health status of middle-aged and older adults in Yunnan Province assumes a pivotal role in
China’s overarching pursuit of healthy aging.

The aim of this study is to scrutinize the relationship between the number of NCDs and HRQoL, while exploring the
potential moderating effect of health lifestyle among middle-aged and older adults residing in rural areas, represented by
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Yunnan Province, China. It is anticipated that conceptualizing health lifestyle as an intermediate intervention mechanism
may furnish valuable, evidence-based insights for formulating more cost-effective strategies aimed at enhancing HRQoL
among seniors residing in resource-constrained regions, particularly those grappling with NCDs.

Methods
Study Design and Participants

This study adopted a cross-sectional research design based on a questionnaire survey. The survey instrument was
a structured questionnaire, comprising four principal sections designed to capture sociodemographic attributes, chronic
conditions, health lifestyle information and HRQoL. Data collection transpired during the period spanning from July to
December 2022, within the geographic confines of Yunnan Province, China. A stratified cluster sampling approach was
employed to ensure a representative and diversified sample. The determination of the sample size adhered to the
following formula:

2 xP(1—P)

N i

X deff

The prevalence rate of NCDs among individuals aged 45 and above in China for the year 2018* was used to set P at
50%. The significance level (a) and the permissible error (6) were set at 0.05 and 0.1P, respectively. In the light of the
application of the “Design effect” for cluster sampling method (deff=3), a minimum sample size of 1382 subjects was
calculated, with an anticipated non-response rate estimated at 20%. To ensure sample diversity and representativeness,
five counties were randomly selected, considering their economic status, geographical characteristics, and distribution of
ethnic minorities. Subsequently, two administrative villages were randomly designated from each of the selected
counties. Inclusion criteria mandated participants to be aged 45 and above and to have maintained local residency for
a minimum of three months. Exclusion criteria encompassed the presence of cognitive and mental disorders, or
unwillingness to participate.

Prior to commencing the survey, all interviewers underwent rigorous training. Well-trained interviewers conducted
face-to-face interviews to distribute questionnaires and collect responses from the participants. Only questionnaires with
complete responses were deemed valid. A total of 2704 participants were included in the final analysis after excluding 26
individuals with missing data concerning item in the questionnaires, resulting in a validity rate of 99%.

Measures

The Number of NCDs

According to the World Health Organization (WHO), NCDs are defined as illnesses that are not transmitted from person
to person, endure for an extended duration, and progress gradually. In this research, data regarding the number of NCDs
among participants was gathered from a predefined list. The list encompassed five principal categories of NCDs, namely
cardiovascular diseases (such as heart attacks and strokes), cancers, chronic respiratory diseases (such as chronic
obstructive pulmonary disease and asthma), diabetes and musculoskeletal disorders (such as rheumatoid arthritis,
intervertebral disc disease).””*° Additionally, an “other” option were provided to allow participants to specify NCDs
not explicitly listed. Participants were instructed to indicate whether they had received a formal diagnosis by health
professionals for each of these NCDs. Subsequently, a cumulative count of the NCDs was calculated for each participant.
Multimorbidity was defined as the concurrent presence of two or more NCDs within a single individual *>' Based on the
number of NCDs self-reported by participants, four distinct classifications were established, namely 0, 1, 2, 3+.

Health-Related Quality of Life (HRQolL)

The concept of HRQoL can be defined as an individual’s subjective perception of their overall health status, encom-
passing three broad domains: physical, psychological, and social functioning.” In this study, HRQoL was measured by
the health utility value of the EuroQol five-dimension five-level (EQ-5D-5L).*>> The EQ-5D-5L is a preference-based
scale that evaluates HRQoL across five distinct dimensions (Mobility, Self-Care, Usual Activities, Pain/Discomfort, and
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Anxiety/Depression), with each dimension featuring five gradations denoting varying levels of issues (ranging from none
to slight, moderate, severe, and extreme problems).

The measurement outcomes obtained from the EQ-5D-5L were converted into health utility value using a Chinese
value set.** Ultimately, health utility values among all participants in this study were ranged from —0.391 to 1.00, with
higher values signifying a superior HRQoL.

Health Lifestyle
The term “health lifestyle” pertains to the collective patterns of health-related behavior that individuals adopt based on the
choices within the context of their life circumstances.>* In order to comprehensively assess the health lifestyle of the

participants, this study incorporated five commonly utilized behavioral indicators from previous researches,'*>>2¢

namely
smoking status, alcohol consumption, sleep duration, physical examination attendance, and physical activity. Following the
scoring methodology employed in previous researches, this study assigned scores to various manifestations of these five health-
related behaviors, which reflected their degree of alignment with established public health recommendations. Subsequently,
a composite health lifestyle score was derived by summing the scores of the aforementioned five health-related behaviors.>”**

Smoking status was categorized by daily cigarette consumption into three groups: “Non-smoker (complete abstinence
from smoking)”, “Light/moderate smoker (1-20 cigarettes per day)”, and “Heavy smoker (>20 cigarettes per day)”.>’
Each smoking category was assigned a score ranging from 3 to 1 in ascending order, with higher scores indicating less
severe smoking habits.

Alcohol consumption was evaluated by the risk of daily ethanol intake and categorized as follows: “Non-drinker (total
abstention from alcohol)”, “Light/moderate drinker (1-40g ethanol per day for females/1-60g ethanol per day for males)”,
and “Heavy drinker (>40g ethanol per day for females/>60g ethanol per day for males)”.** Correspondingly, scores ranging
from 3 to 1 were assigned to each category in ascending order, where higher values indicating less severe drinking habits.

Sleep duration was assessed by the average number of hours slept during the night into two groups: “Adequate sleep (=7
and <9 hours of sleep each night)” and “Inadequate/excess sleep (<7 hours or >9 hours of sleep each night)”.*' Individuals
with “Adequate sleep” received a score of 2, while those with “Inadequate/excessive sleep” were assigned a score of 1.

Physical examination attendance was measured by the frequency of annual health check-ups and classified into three
groups: “Regular”, “Irregular” and “Not at all”.** Each type of physical examination attendance was allocated scores
ranging from 3 to 1 in ascending order, with higher values indicating greater regularity.

Physical activity was evaluated based on the frequency and duration of weekly exercise engagement and categorized
into three groups: “Regular (=3 times per week and >30 minutes per session)”, “Irregular (<3 per week or <30 minutes
per session)”, and “Not at all”.** Each level of physical activity received scores ranging from 3 to 1 in ascending order,
with higher values indicating better physical activity.

The participants’ overall health lifestyle was evaluated using a health lifestyle score that ranged from 5 to 14 points,

where a higher score indicated a more favorable health-conscious lifestyle.

Covariates

This study mainly included covariates related to demographic characteristics: gender (male, female), age (45-59, 60-74,
>75), marital status (married, unmarried/divorced/widowed), education level (primary school and below, junior high
school, senior high school and above), occupation (technician/office workers/civil servant, individual business, retired,
worker, farmer, unemployed, others) and monthly household income (0-2999, 3000—4999, 5000—6999, 7000—8999,
>9000). This study synthesized a socioeconomic status (SES) index based on three socio-economically relevant
indicators: education level, occupation, and monthly household income.

Detailed explanations for all variables employed in this study are provided in Table 1.

Statistical Analysis

Data entry and validation checks were conducted using EpiData 3.2, while data analysis was performed using Stata 15.1
statistical software. Initially, we employed five health-related behaviors as indicators of health lifestyle, implemented
a robust instrument to measure HRQoL, and collected data on participants’ number of NCDs. Subsequently, pairwise
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Table | Variable Description

Variable type Variable Name Description of Variable Categories and Score Setting
Independent variable The number of NCDs 0, 1,2 3+
Dependent variable Health-related quality of life Higher health utility value indicating better health-related quality of life
(HRQol)
Moderating variable Health lifestyle Higher health lifestyle score indicating healthier lifestyle
Smoking status Non-smoker=3, Light/moderate smoker=2, Heavy smoker=1
Alcohol consumption Non-drinker=3, Light/moderate drinker=2, Heavy drinker=1
Sleep duration Adequate sleep=2, Inadequate/excess sleep=|
Physical examination Regular=3, Irregular=2, Not at all=|
attendance
Physical activity Regular=3, Irregular=2, Not at all=1
Control variable Gender Female, Male
Age 45-59, 60-74, 275
Marital status Married, Unmarried/divorced/widowed
Education level Primary school and below, Junior high school, Senior high school and above
Occupation Technician/office workers/civil servant, Individual business, Retired, Worker, Farmer,
Unemployed, Others
Monthly household income 0-2999, 30004999, 5000-6999, 7000-8999, 29000
SES The higher score indicating higher socioeconomic status

Abbreviations: NCDs, chronic non-communicable diseases; HRQoL, health-related quality of life; SES, socioeconomic status index.

correlations among the number of NCDs, HRQoL, health lifestyle, and health-related behaviors were examined using
both Spearman correlation test and Pearson’s correlation test.

Principal component analysis (PCA) was carried out to generate the SES index. In this study, the number of principal
components in PCA was determined based on the cumulative contribution rate (greater than 70%). Then, hierarchical
regression analysis was performed to explore the relationship between the number of NCDs and HRQoL, as well as the
potential moderating effect of health lifestyle on this relationship. Specifically, the hierarchical regression analysis
consisted of four steps. In step 1, only the covariates were incorporated into the regression model. In step 2 and 3, the
number of NCDs and health lifestyle score/each health-related behavior score were introduced into the regression model
respectively. Finally, in step 4, interaction terms were added between the number of NCDs with health lifestyle score/
each health-related behavior score to the regression model. The hypothesis regarding the moderating effect was deemed
supported if these interactions demonstrated statistically significant. Additionally, for a visual representation of these
interaction terms, significant interactions were examined using simple slope analysis by considering values at one
standard deviation above and below the mean of health lifestyle score or specific health-related behavior score.** The
level of statistical significant was set at a= 0.05.

Results

Demographic Characteristics of Participants

Out of the total 2704 participants in this study, there was a slight predominance of females, with a male-to-female ratio of
1:1.23. The age range spanned from 45 to 99 years (mean: 62.05£10.21). The study participants compromised 69.93%
individuals from ethnic minority groups, whereas 30.07% were Han people. In terms of marital status, a significant
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portion of participants were married, accounting for 75.86%. Furthermore, the majority of participants had attained
primary education or below this threshold, constituting 79.44%. The predominant occupation was farming, encompassing
70.30%. Moreover, 54.29% participants reported a monthly household income of less than 3000 RMB. Regarding the
generation of the SES index, both the Kaiser-Meyer-Olkin (KMO) and Bartlett’s test indicated that the data obtained in
this study were suitable for PCA (KMO>0.60; Bartlett’s test: P<0.001). As a result of the PCA, the principal components
with a cumulative contribution rate of 77.58%, were retained as the SES index, which ranged from —1.152 to 3.821.
Regarding the number of NCDs, approximately 57.91% of the participants exhibited at least one NCD, while 16.01% had
been diagnosed with two NCDs, and 10.24% were burdened with three or more NCDs. The study also calculated the mean
health lifestyle score and health utility value among the participants, yielding values of 11.109 and 0.944, respectively.

Correlation Analysis

Table 2 presented the results of correlation analysis. A significantly negative association was observed between the
number of NCDs and the health utility value, while a positive correlation was identified between the number of NCDs
and health lifestyle score (P<0.001). Among the behavioral indicators of health lifestyle, smoking status, alcohol
consumption, physical examination attendance and physical activity were positively associated with the number of
NCDs. On the contrary, sleep duration exhibited a negative correlation with the number of NCDs (P<0.001). Regarding
health utility value, smoking status and alcohol consumption showed negative correlations(P<0.001). Conversely, sleep

duration and physical activity demonstrated a significantly positive association (P<0.001).

Moderating Effect of Health Lifestyle on the Relationship Between the Number of
NCDs and HRQoL

Overall Health Lifestyle

To explore the potential moderating effect of health lifestyle on the relationship between the number of NCDs and
HRQoL, hierarchical regression analysis were employed. In model 1, the dependent variable was health utility value,
while four covariates were included to examine their primary effects. The results revealed significant association between
all covariates (with the exception of gender) and health utility value (P<0.01). In model 2, the number of NCDs was
introduced as an independent variable, revealing a significant negative relationship with health utility value (6=—0.026,
P<0.001). Model 3 incorporated the moderating variable, health lifestyle score, which exhibited a positive relationship
with health utility value ($=0.008, P<0.001). Finally, in model 4, the interaction term (the number of NCDs x health
lifestyle score) was added to reveal a significant positive correlation with health utility value (£=0.006, P<0.001),

Table 2 Correlation Analysis Between Variables

Variables | 2 3 4 5 6 7 8
| The number of NCDs —

2 Health utility value —0.324+%* —

3 Health lifestyle score 0.1 19%** 0.003 —

4 Smoking status 0.124%%F | —0.087*%+* | 0.482%+* —

5 Alcohol consumption 0.125%%F | —0. [ | ¥ | 0.479%% | 0.430%+* —

6 Sleep duration —0.094%%* | 0.123%* | 0.254% | —0.066%F* | —0.059%F* —

7 Physical examination attendance | 0.]02%%* —0.030 0.602+% | 0.08]*** 0.080*% | —0.018 —

8 Physical activity 0.049* 0.084*¢ | 0.617*% | 0.067%+* 0.077#% | —0.002 | 0.148%** —

Notes: *P-value<0.05, ***P-value<0.001.
Abbreviation: NCDs, chronic non-communicable diseases.
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Table 3 Moderating Effect of Health Lifestyle on the Relationship Between the Number of
NCDs and HRQoL

Variables Mode | Mode 2 Mode 3 Mode 4

Step |

Gender (ref:Male)

Female —0.007 —0.004 —0.012%* —0.011*

Age(ref:45-59)

60-74 —0.09%** —0.008 —0.011* —0.012%*

275 —0.059%%* | —0.044*%F | —0.049*+* | —0.05|***

Marital status (ref:Married)

Unmarried/divorced/widowed —0.014** | —0.013** —0.012* —0.013**
SES 0.007** 0.007%** 0.006* 0.005*
Step 2

The number of NCDs —0.026%F* | —0.027%FF | —0.027***
Step 3

Health lifestyle score 0.008*** 0.008+**
Step 4
The number of NCDsxHealth lifestyle score 0.006%**

F 26.350 49.710 48.020 45.410

R? 0.047 0.100 0.111 0.119

Notes: *P-value<0.05, **P-value<0.01, ***P-value<0.001.
Abbreviations: NCDs, chronic non-communicable diseases; HRQoL, health-related quality of life; SES, socio-
economic status index.

indicating that health lifestyle exerted a negative moderating effect on the relationship between the number of NCDs and
HRQoL (Table 3).

To further elucidate the effects of interaction term, simple slope analysis were conducted on two distinct groups: one
characterized by a healthier lifestyle (defined as having a health lifestyle score higher than the mean score, M +1 SD) and
another group characterized by relatively less healthy lifestyle (defined as having a health lifestyle score lower than the
mean score, M —1 SD). The findings uncovered that the negative relationship between the number of NCDs and health
utility value remained significant in both healthier (f/=—0.018, P<0.001) and less healthy ($=—0.037, P<0.001) lifestyle
groups. However, the magnitude of this relationship was notably weaker for individuals adhering to healthier lifestyles
compared to those with less favorable lifestyles. This suggests that the connection between the number of NCDs and
HRQoL is more pronounced among individuals who adopt an unhealthy lifestyle. Consequently, it can be inferred that
health lifestyle negatively moderates the association between the number of NCDs and HRQoL (Figure 1).

Five Health Lifestyle Indicators

To identify the specific contributions of distinct health-related behaviors to the moderating effect of health lifestyle, this
study further examined the individual moderating effects exhibiting by various behavioral indicators of health lifestyle on
this relationship. Specifically, we conducted a series of hierarchical regression analysis from step 1 to step 4 to investigate
the moderating effects of each five health-related behaviors (smoking status, alcohol consumption, sleep duration,
physical examination attendance and physical activity). In Table 4, subsequent to the inclusion of covariates, the number
of NCDs, the aforementioned health-related behaviors, and their respective interaction terms, it was discerned that the

Journal of Multidisciplinary Healthcare 2024:17 hetps: 2431

Dove


https://www.dovepress.com
https://www.dovepress.com

Chen et al Dove

1.00
0.90 -
(]
=]
© 0.80 -
>
E —&— Low health
k= lifestyle score
£ 070 -
3
T --4--- High health
lifestyle score
0.60 -
0.50 T

Lower number of NCDs Higher number of NCDs

Figure | Simple slope plot of the interaction between the number of NCDs and health lifestyle on HRQoL.

Notes: Low, | SD below the mean on health lifestyle score; High, | SD above the mean on health lifestyle score; The values of number of NCDs and health lifestyle score
were centered before regression analysis; Gender, age, marital status and SES were adjusted.

Abbreviations: NCDs, chronic non-communicable diseases; HRQoL, health-related quality of life; SES, socioeconomic status index; SD, standard deviation.

interaction term of the number of NCDs and sleep duration (6=0.013, P<0.001)/physical examination attendance
($=0.006, P<0.05)/physical activity (#=0.013, P<0.001) emerged as significant and positive predictor of the health
utility value while the interaction term of the number of NCDs and smoking status/alcohol consumption did not. These
findings suggest that sleep duration, physical examination attendance, and physical activity exert negative moderation
effects on the correlation between the number of NCDs and HRQoL.

Table 4 Moderating Effect of Each Health-Related Behaviors on the Relationship Between the Number of NCDs and HRQoL

Variables Smoking Alcohol Sleep Physical Physical
Status Consumption Duration Examination Activity
Attendance
Step |
Gender(ref:Male)
Female —0.003 —0.001 —0.002 —0.005 —0.005

Age(ref:45-59)

60-74 —0.008 —0.007 —0.007 —0.009* —0.012**

275 —0.044++* —0.043%%* —0.043++* —0.046%++* —0.049+%*

Marital status(ref:Married)

Unmarried/divorced/widowed —0.014%* —0.014** —0.012* —0.0 14+ —0.013**
SES 0.007** 0.007** 0.006** 0.007** 0.004
Step 2
The number of NCDs —0.026%+* —0.026*** —0.026%+* —0.027%** —0.027#+*

(Continued)
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Table 4 (Continued).

Variables Smoking Alcohol Sleep Physical Physical
Status Consumption Duration Examination Activity
Attendance

Step 3

Smoking status —0.002

Alcohol consumption —0.007

Sleep duration 0.018***

Physical examination attendance 0.006*

Physical activity 0.0 9k

Step 4

The number of NCDsxSmoking status 0.001

The number of NCDsx*Alcohol consumption —0.004

The number of NCDsXxSleep duration 0.0] 3#**

The number of NCDsXPhysical examination attendance 0.006*

The number of NCDsxPhysical activity 0.0 3%**
F 37.300 37.740 44.290 38.650 49.420
R? 0.100 0.101 0.116 0.103 0.128

Notes: *P-value<0.05, **P-value<0.01, ***P-value<0.001.
Abbreviations: NCDs, chronic non-communicable diseases; HRQoL, health-related quality of life; SES, socioeconomic status index.

In line with the analysis above, we investigated the significant interaction effects through simple slope analysis. Each
behavior was categorized into two groups: a healthier behavior group (defined as having a health-related behavior score
higher than the mean score, M +1 SD), comprising those who exhibited healthier sleep duration/physical examination
attendance/physical activity, and a relatively less healthy behavior group (defined as having a health-related behavior
score lower than the mean score, M —1 SD), consisting of those who engaged in less healthy sleep duration/physical
examination attendance/physical activity. As depicted in Figure 2, there is a significant negative relationship between the
number of NCDs and health utility value in both groups engaging in healthier sleep duration/physical examination
attendance /physical activity (f=—0.019/-0.022/-0.016, P<0.001) and less healthy sleep duration/physical examination
attendance/physical activity (5=—0.032/-0.031/-0.037, P<0.001), albeit with a lower slope for the former compared to the
latter group of behaviors related to sleep duration/physical examination attendance/physical activity. These findings
suggest that healthier behaviors including sleep duration, physical examination attendance, and physical activity
gradually diminish the predictive effect of number of NCDs on HRQoL. Thus, specific health-related behaviors
negatively moderated the association between the number of NCDs and HRQoL.

Discussion

The health utility value was found to be 0.944 in this study. This score surpasses investigation conducted in urban (0.907)
and rural (0.861) regions of China among middle-aged and older adults.*> Furthermore, it slightly deviates from the
reported value for the general population in China (0.946).*® These results are plausibly attributable to the multi-ethnic
settlement dynamics of Yunnan Province where ethnic minority groups exhibit relatively enhanced resilience, thereby
engendering a subjectively higher HRQoL.*’ Additionally, these findings convey that Health Program for Poverty
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Figure 2 Simple slope plot of the interactions between the number of NCDs and health-related behaviors on HRQoL. (A) The moderating effect of sleep duration on the
relationship between the number of NCDs and HRQoL. (B) The moderating effect of physical examination attendance on the relationship between the number of NCDs
and HRQolL. (C) The moderating effect of physical activity on the relationship between the number of NCDs and HRQoL.

Notes: Low, | SD below the mean on sleep duration (A) /physical examination attendance (B) /physical activity (C) score; High, | SD above the mean on sleep duration/
physical examination attendance/physical activity score; The values of number of NCDs and health-related behaviors score were centered before regression analysis; Gender,
age, marital status and SES were adjusted.

Abbreviations: NCDs, chronic non-communicable diseases; HRQoL, health-related quality of life; SES, socioeconomic status index; SD, standard deviation.

Alleviation implemented over recent years has effectively ameliorated the health status of middle-aged and older adults,
as well as individuals with chronic conditions within the precincts of Yunnan Province.**

Consistent with previous findings, this study also found that individuals afflicted by NCDs commonly report diminished
HRQoL. This phenomenon can be attributed to the dual burden of physiological and psychological distress encountered by
patients with NCDs. Firstly, many NCDs are associated with constant pain,*® limitations in functional abilities,* and even
the development of disability,”® which contribute to a compromised physical well-being. Moreover, NCDs typically exhibit
a protracted and gradual progression, necessitating continuous medical treatment.”® Apart from the psychological distress
deriving from disease symptoms and treatment side-effects, patients with NCDs often grapple with social and psychological
challenges, including feelings of isolation, perceived burdensomeness on others, and the stigma attached to their conditions,
all of which can detrimentally affect their HRQoL.>'~? It is worth noting that the acquisition of multimorbidity can further
exacerbate patients” HRQoL. This exacerbation can be attributed to the coexistence of multiple NCDs, which prompts
a more severe clinical scenario, thereby yielding inferior HRQoL outcomes.> One plausible explanation for this is that
worsened conditions not only generate heightened physical distress but also necessitate intricate therapeutic interventions.
This, in turn, engenders challenges such as detrimental polypharmacy and overwhelming financial burdens associated with
intensified medical care and potential unemployment.>*>>

Previous studies have posited an association between NCDs and health lifestyle. Generally, individuals embracing
healthier lifestyles are less prone to the onset of NCDs.>® In this study, significant correlations were discerned in the
number of NCDs among individuals with diverse health-related behaviors. Additionally, a positive relationship emerged
between the number of NCDs and health lifestyle. Specifically, smoking status, alcohol consumption, physical examina-

tion attendance and physical activity all exhibited positive association with the number of NCDs. These findings provide
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two significant insights. Firstly, it is arguable that individuals may modify their previously unhealthy behaviors in
response to the progression of acquired NCDs,” prompting them to engage more frequently with healthcare services and
adopt compliant medical behaviors.’® This result further underscores the imperative of furnishing health management
services to individuals aged 35 and above with chronic conditions through initiatives like the National Basic Public
Health Services Project in China. Secondly, although being diagnosed with NCDs can potentially serve as a catalyst for
unhealthy behavioral modifications, the effective transition to and sustained adoption of a healthy lifestyle at a younger
age remains an ongoing challenge for patients.”’ Initiating a healthy lifestyle at an early stage confers substantial benefits
to individual health and represents a cost-effective intervention approach. Therefore, it is prudent to prioritize the
promotion of healthy lifestyles, particularly among economically disadvantaged populations.

Based on the data presented in Table 2, no significant correlation was discerned between health utility value and
health lifestyle score. Nonetheless, it is noteworthy that the health utility value demonstrated negative associations with
scores pertaining to smoking status and alcohol consumption, while positive correlations with scores related to sleep
duration and physical activity. These results are consistent with several other investigations. For instance, a study
involving 1920 community-dwelling elderly individuals in Korea reported lower HRQoL among participants who
abstained from alcohol consumption, yet elevated HRQoL among those engaged in physical activity.'® Similarly, another
study comprising 2037 community-dwelling adults in Japan identified insufficient physical activity and inadequate sleep
as factors linked to lower HRQoL, while individuals with alcohol consumption habits exhibited higher HRQoL."
Moderate alcohol consumption has been shown to enhance self-perceived happiness in previous study.”® However, it
is crucial to provide tailored recommendations regarding optimal levels of alcohol consumption and physical activity for
distinct age groups.

To date, although pairwise correlations between NCDs, HRQoL, and health lifestyle have been extensively examined,
the moderating role of health lifestyle in the relationship between the number of NCDs and HRQoL remained a relatively
unexplored area of inquiry. Firstly, this study confirmed that the adoption of a healthy lifestyle negatively moderates the
relationship between the number of NCDs and HRQoL among middle-aged and older adults. In other words, the
maintenance of a health-promotion lifestyle can act as a protective factor mitigating the adverse impacts of NCDs and
promoting an enhanced state of HRQoL. Moderation effect analyses of each behavior further indicated that several
specific behaviors, namely sufficient sleep duration, regular physical examinations, and engagement in physical activity
significantly, moderate the relationship between the number of NCDs and HRQoL. The incongruities noted in the
influence of smoking status and alcohol consumption on this relationship remain enigmatic but may be imputable to
a diminished statistical power from a lower prevalence of these behaviors within our study sample. Consequently,
a pressing need exists for further research endeavors to comprehensively clarify the intricate interplay between specific
behavioral factors and their influence on the relationship between the number of NCDs on HRQoL. Overall, the adoption
of a healthy lifestyle emerges as a potentially effective mechanism linking NCDs with improved HRQoL.

Our findings propose a novel perspective on the promotion of HRQoL among middle-aged and older adults in rural
areas, particularly those with chronic conditions. It is recommended to implement targeted healthy lifestyle interventions
for individuals within this population. The current results highlight distinct focal points compared to previous interven-
tion strategies, with particular emphasis on three health-related behaviors: sleep duration, physical examination atten-
dance, and physical activity.

As for sleep, it is pertinent to recognize that both the aging process and the presence of NCDs can adversely affect the
sleep patterns of older adults.®® Therefore, efforts to ameliorate the sleep quality of this population should not be
overlooked. Additionally, long-term agricultural labor may lead rural residents to neglect regular physical activity in their
daily lives.®' Hence, there is a pressing need to enhance health education and promote healthy lifestyle within rural areas
by encouraging residents to engage in scientifically appropriate physical activities beyond their occupational work and
cultivate good sleep habits. Furthermore, regular physical examinations assume a pivotal role in the early detection and
treatment of NCDs among middle-aged and older adults. Over the years, while Chinese government has made
commendable strides in offering complimentary physical examinations for individuals aged 65 and above through the
National Basic Public Health Service Project, the needs of middle-aged individuals have been underestimated. Given the
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vulnerability of rural populations in terms of economic capacity and disease incidence, it is recommended to further
advance and expand this provision to encompass middle-aged adults residing in rural areas.

This study exhibits several notable strengths. It uniquely centers on the middle-aged and older adults residing in
multi-ethnic rural areas of Yunnan Province, China, thereby furnishing fundamental empirical insights for further health
research within these specific demographic segments. The implications of our findings could potentially be extrapolated
to other similar contexts characterized by the presence of multiple ethnic minority groups. Furthermore, while the
exploration of the relationship between NCDs and HRQoL is not unprecedented, the innovative aspect of this study lies
in its consideration of modifiable health lifestyle factors as potential coping mechanisms to mitigate the adverse effects of
NCDs on HRQoL. This introduces novel avenues for enhancing HRQoL among middle-aged and older adults in
resource-constrained areas, particularly among those afflicted with chronic diseases. However, two primary limitations
warrant acknowledgment in this study. Firstly, our assessment of participants’ chronic condition relied on a count of
NCDs. This counting method does not consider the differential impact of specific types of NCDs on HRQoL. Secondly,
our data collection was reliant upon self-reported questionnaires, a methodology susceptible to memory bias during the
interview process.

Conclusions

This study highlight the role of a healthy lifestyle as a negative moderator in the relationship between the number of NCDs and
HRQoL among middle-aged and older adults in rural areas of Yunnan Province, China. Similar moderating effects were observed
for specific health-related behaviors, including sleep duration, physical examination attendance, and physical activity. Given the
high prevalence of NCDs and substantial decline in HRQoL among middle-aged and older adults, recognizing health lifestyle as
a moderator in this relationship holds importance for the development of effective interventions tailored to this population.
Consequently, the imperative arises for the promotion of healthy lifestyle interventions across all segments of the population,
regardless of the presence or absence of NCDs, and extending to resource-limited rural settings.

Abbreviations
NCDs, Chronic Non-communicable Diseases; HRQoL, Health-related Quality of Life; PCA, Principal Component
Analysis; KMO, Kaiser-Meyer-Olkin; WHO, World Health Organization; SES, Socioeconomic Status Index.

Data Sharing Statement
The datasets used and/or analyzed during the current study available from the corresponding author (Rui Deng) on
reasonable request.

Ethics Approval
This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted by the ethics
committee of the Kunming Medical University (NO. KMMU2021MEC095).

Consent to Participate
Informed consent was obtained from all individual participants included in the study.

Acknowledgment

The authors thank all the participants who voluntarily participated in this study and generously shared their valuable
information and opinions. This paper has been uploaded to Research Square as a preprint:https://www.researchsquare.
com/article/rs-3412285/v1.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically

2436 "¢ Journal of Multidisciplinary Healthcare 2024:17

Dove!


https://www.researchsquare.com/article/rs-3412285/v1
https://www.researchsquare.com/article/rs-3412285/v1
https://www.dovepress.com
https://www.dovepress.com

Dove Chen et al

reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding

This study was supported by a grant from the Science and Technology Plan Project of Yunnan Province
(202201AY070001-024); Yunnan Fundamental Research Projects (202401AT070178) and Philosophy and Social
Science Innovation Team of Yunnan Province (2024CXO08).

Disclosure
The authors report no conflicts of interest in this work.

References

1. Benziger CP, Roth GA, Moran AE. The global burden of disease study and the preventable burden of NCD. Glob Heart. 2016;11(4):393-397.
doi:10.1016/j.gheart.2016.10.024
2. Nugent R. Preventing and managing chronic diseases. BMJ. 2019;364:1459. doi:10.1136/bmj.1459
3. Saito Y, Igarashi A, Nakayama T, Fukuma S. Prevalence of multimorbidity and its associations with hospitalisation or death in Japan 2014-2019:
a retrospective cohort study using nationwide medical claims data in the middle-aged generation. BMJ Open. 2023;13(5):¢063216. doi:10.1136/
bmjopen-2022-063216
4. Center for Health Statistics and Information of National Health Council. An Analysis Report of National Health Services Survey in China. Beijing:
People’s Medical Publishing House; 2018:34.
5. Megari K. Quality of life in chronic disease patients. Health Psychol Res. 2013;1(3):e27. doi:10.4081/hpr.2013.e27
6. Luscombe FA. Health-related quality of life measurement in type 2 diabetes. Value Health. 2000;3(Suppl 1):15-28. doi:10.1046/j.1524-4733.2000.36032.x
7. Jyani G, Chauhan AS, Rai B, Ghoshal S, Srinivasan R, Prinja S. Health-related quality of life among cervical cancer patients in India. /nt J Gynecol
Cancer. 2020;30(12):1887-1892. doi:10.1136/ijgc-2020-001455
8. Wang L, Palmer AJ, Cocker F, Sanderson K. Multimorbidity and health-related quality of life (HRQoL) in a nationally representative population
sample: implications of count versus cluster method for defining multimorbidity on HRQoL. Health Qual Life Outcomes. 2017;15(1):7.
doi:10.1186/s12955-016-0580-x
9. Zheng DD, McCollister KE, Christ SL, Lam BL, Feaster DJ, Lee DJ. Chronic condition patterns in the US population and their association with
health related quality of life. Prev Med. 2020;136:1 doi:10.1016/j.ypmed.2020.106102.
10. Ge LX, Ong R, Yap CW, Heng BH. Effects of chronic diseases on health-related quality of life and self-rated health among three adult age groups.
Nurs Health Sci. 2019;21(2):214-222. doi:10.1111/nhs.12585
11. Mollborn S, Lawrence EM, Saint Onge JM. Contributions and challenges in health lifestyles research. J Health Soc Behav. 2021;62(3):388—403.
doi:10.1177/0022146521997813
12. Cockerham WC, Bauldry S, Sims M. Obesity-related health lifestyles of late-middle age black Americans: the Jackson heart study. 4m J Prev Med.
2022;63(1 Suppl 1):S47-S55. doi:10.1016/j.amepre.2022.02.014
13. Chan KH, Wright N, Xiao D, et al. Tobacco smoking and risks of more than 470 diseases in China: a prospective cohort study. Lancet Public
Health. 2022;7(12):E1014-E1026. doi:10.1016/S2468-2667(22)00227-4
14. Fernandez-Sola J. Cardiovascular risks and benefits of moderate and heavy alcohol consumption. Nat Rev Cardiol. 2015;12(10):576-587.
doi:10.1038/nrcardio.2015.91
15. Wang S, Li B, Wu Y, et al. Relationship of sleep duration with sociodemographic characteristics, lifestyle, mental Health, and chronic diseases in
a large Chinese adult population. J Clin Sleep Med. 2017;13(3):377-384. doi:10.5664/jcsm.6484
16. Ge D, Chu J, Zhou C, Qian Y, Zhang L, Sun L. Rural-urban difference in the use of annual physical examination among seniors in Shandong,
China: a cross-sectional study. Int J Equity Health. 2017;16(1):86.
17. Lavie CJ, Ozemek C, Carbone S, Katzmarzyk PT, Blair SN. Sedentary behavior, exercise, and cardiovascular health. Circ Res. 2019;124
(5):799-815. doi:10.1161/CIRCRESAHA.118.312669
18. Lee TW, Ko IS, Lee KJ. Health promotion behaviors and quality of life among community-dwelling elderly in Korea: a cross-sectional survey.
Int J Nurs Stud. 2006;43(3):293-300. doi:10.1016/j.ijnurstu.2005.06.009
19. Noto S, Takahashi O, Kimura T, Moriwaki K, Masuda K. The relationship between preference-based health-related quality of life and lifestyle
behavior: a cross-sectional study on a community sample of adults who had undergone a health check-up. Health Qual Life Out. 2020;18:1
doi:10.1186/s12955-020-01518-6.
20. World Health Organization. “Best buys” and other recommended interventions for the prevention and control of noncommunicable diseases; 2017. Available
from: https://apps.who.int/iris/bitstream/handle/10665/259232/WHO-NMH-NVI-17.9-eng.pdf?sequence=1&isAllowed=y. Accessed October 1, 2023.
21. Oduro JK, Okyere J, Nyador J. Risky health behaviours and chronic conditions among aged persons: analysis of SAGE selected countries. BMC
Geriatr. 2023;23(1):145. doi:10.1186/s12877-023-03836-y
22. Zhang S, Xiang W. Income gradient in health-related quality of life - The role of social networking time. Int J Equity Health. 2019;18(1):44.
doi:10.1186/s12939-019-0942-1
23. Roldén Gonzalez E, Lerma Castafio PR, Aranda Zemanate AY, Caicedo Mufioz AG, Bonilla Santos G. Healthy lifestyles associated with socioeconomic
determinants in the older adult population. J Prim Care Commun Health. 2022;13:21501319221112808. doi:10.1177/21501319221112808
24. LiY, Sha Y, Wan Y, et al. Research on Health Poverty Alleviation in Yunnan: Practices, Achievements and Experiences. Beijing: Science Press; 2022:24-28.
25. National Bureau of Statistics. Tabulation on the 2010 population census of the people republic of China; 2011. Available from: http://www.stats.
gov.cn/sj/pesj/rkpe/6rp/indexce.htm. Accessed October 1, 2023.

Journal of Multidisciplinary Healthcare 2024:17 hetps: 2437

Dove:


https://doi.org/10.1016/j.gheart.2016.10.024
https://doi.org/10.1136/bmj.l459
https://doi.org/10.1136/bmjopen-2022-063216
https://doi.org/10.1136/bmjopen-2022-063216
https://doi.org/10.4081/hpr.2013.e27
https://doi.org/10.1046/j.1524-4733.2000.36032.x
https://doi.org/10.1136/ijgc-2020-001455
https://doi.org/10.1186/s12955-016-0580-x
https://doi.org/10.1016/j.ypmed.2020.106102
https://doi.org/10.1111/nhs.12585
https://doi.org/10.1177/0022146521997813
https://doi.org/10.1016/j.amepre.2022.02.014
https://doi.org/10.1016/S2468-2667(22)00227-4
https://doi.org/10.1038/nrcardio.2015.91
https://doi.org/10.5664/jcsm.6484
https://doi.org/10.1161/CIRCRESAHA.118.312669
https://doi.org/10.1016/j.ijnurstu.2005.06.009
https://doi.org/10.1186/s12955-020-01518-6
https://apps.who.int/iris/bitstream/handle/10665/259232/WHO-NMH-NVI-17.9-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1186/s12877-023-03836-y
https://doi.org/10.1186/s12939-019-0942-1
https://doi.org/10.1177/21501319221112808
http://www.stats.gov.cn/sj/pcsj/rkpc/6rp/indexce.htm
http://www.stats.gov.cn/sj/pcsj/rkpc/6rp/indexce.htm
https://www.dovepress.com
https://www.dovepress.com

Chen et al Dove

26.

217.

28.

29.

30.

National Bureau of Statistics. China population census yearbook 2020; 2021. Available from: http://www.stats.gov.cn/sj/pcsj/rkpc/7rp/zk/indexch.
htm. Accessed October 1, 2023.

Chen XX, Giles J, Yao Y, et al. The path to healthy ageing in China: a Peking University-Lancet Commission. Lancet. 2022;400
(10367):1967-2006. doi:10.1016/S0140-6736(22)01546-X

Liu BB, Tian QF, Guo JL. Analysis of chronic diseases and comorbidities in middle-aged and elderly population in China. Med Soc. 2022;35
(08):58-61+66.

World Health Organization. Noncommunicable diseases; 2022. Available from: https://www.who.int/news-room/fact-sheets/detail/noncommunic
able-diseases. Accessed October 1, 2023.

Wang X, Pi Y, Chen B, et al. Effect of traditional Chinese exercise on the quality of life and depression for chronic diseases: a meta-analysis of
randomised trials. Sci Rep. 2015;5:15913. doi:10.1038/srep15913

31. Harrison C, Britt H, Miller G, Henderson J. Examining different measures of multimorbidity, using a large prospective cross-sectional study in
Australian general practice. BMJ Open. 2014;4(7):¢004694. doi:10.1136/bmjopen-2013-004694

32. Makovski TT, Schmitz S, Zeegers MP, Stranges S, van den Akker M. Multimorbidity and quality of life: systematic literature review and
meta-analysis. Ageing Res Rev. 2019;53(1872-9649):100903. doi:10.1016/j.arr.2019.04.005

33. Luo N, Liu G, Li M, Guan H, Jin X, Rand-Hendriksen K. Estimating an EQ-5D-5L value set for China. Value Health. 2017;20(4):662—669.
doi:10.1016/j.jval.2016.11.016

34. Cockerham WC, Riitten A, Abel T. Conceptualizing contemporary health lifestyles: moving beyond Weber. The Sociological Quarterly. 1997;38
(2):321-342. doi:10.1111/5.1533-8525.1997.tb00480.x

35.Li Y, Yang Z, Wang X, et al. Association between maternal lifestyle and risk of metabolic syndrome in offspring-a cross-sectional study from
China. Front Endocrinol. 2020;11:552054. doi:10.3389/fend0.2020.552054

36. Wang FQ. Status constraint and lifestyle transition: latent class analysis of health lifestyles among different social classes in China. Sociol Stud.
2017;32(06):117-140+244-245.

37. Khaw KT, Wareham N, Bingham S, Welch A, Luben R, Day N. Combined impact of health behaviours and mortality in men and women: the
EPIC-Norfolk prospective population study. PLoS Med. 2008;5(1):e12. doi:10.1371/journal.pmed.0050012

38. van den Brandt PA. The impact of a healthy lifestyle on the risk of esophageal and gastric cancer subtypes. Eur J Epidemiol. 2022;37(9):931-945.
doi:10.1007/510654-022-00899-w

39. Abeles RD, Mullish BH, Forlano R, et al. Derivation and validation of a cardiovascular risk score for prediction of major acute cardiovascular
events in non-alcoholic fatty liver disease; the importance of an elevated mean platelet volume. Aliment Pharmacol Ther. 2019;49(8):1077-1085.
doi:10.1111/apt. 15192

40. World Health Organization. International guide for monitoring alcohol consumption and related harm; 2000. Available from: https://apps.who.int/
iris/handle/10665/66529. Accessed October 1, 2023.

41. Saint Onge JM, Krueger PM. Health lifestyle behaviors among U.S. adults. SSM Popul Health. 2017;3:89-98. doi:10.1016/j.ssmph.2016.12.009

42. Zhang C, Cai Y, Xue Y, et al. Exploring the influencing factors of quality of life among the empty nesters in Shanxi, China: a structural equation
model. Health Qual Life Outcomes. 2021;19(1):156. doi:10.1186/s12955-021-01793-x

43. Wang X, Li W, Song F, et al. Carotid atherosclerosis detected by ultrasonography: a national cross-sectional study. J Am Heart Assoc. 2018;7:8
doi:10.1161/JAHA.118.008701.

44. Aiken LS, West SG. Multiple Regression: Testing and Interpreting Interactions. Newbury Park Calif: Sage; 1991.

45. Chen D, Li X, Luan J. Health inequality and its influencing factors among middle-aged and elderly people in urban and rural areas: evidence from
health survey data based on EQ-5D scale. J Statist Inform. 2019;34(04):41-50.

46. Xie ST, Wul, Xie F. Population norms for SF-6Dv2 and EQ-5D-5L in China. Appl Health Econ Hea.2022;20(4):573-585. doi:10.1007/s40258-022-00715-2

47. Liu GQ, Li NX, Mao LP, Chu YL. Study on the quality of life and its influential factors in minority on Guizhou province. Mod Preventive Med.
2007;06:1001-1003.

48. Schneider A, Hirth M. Pain management in chronic pancreatitis: summary of clinical practice, current challenges and potential contribution of the
M-ANNHEIM classification. Drugs. 2021;81(5):533—546. doi:10.1007/s40265-021-01472-7

49. Silver HJ, de Campos Graf Guimaraes C, Pedruzzi P, et al. Predictors of functional decline in locally advanced head and neck cancer patients from
south Brazil. Head Neck. 2010;32(9):1217-1225. doi:10.1002/hed.21322

50. Dai H, Jia G, Liu K. Health-related quality of life and related factors among elderly people in Jinzhou, China: a cross-sectional study. Public
Health. 2015;129(6):667—-673. doi:10.1016/j.puhe.2015.02.022

51. McGregor B, O’Donnell PH, Balar A, et al. Health-related quality of life of patients with locally advanced or metastatic urothelial cancer treated
with enfortumab vedotin after platinum and PD-1/PD-L1 inhibitor therapy: results from cohort 1 of the Phase 2 EV-201 clinical trial. Eur Urol.
2022;81(5):515-522. doi:10.1016/j.eururo.2022.01.032

52. Earnshaw VA, Quinn DM. The impact of stigma in healthcare on people living with chronic illnesses. J Health Psychol. 2012;17(2):157-168.
doi:10.1177/1359105311414952

53. Fortin M, Dubois MF, Hudon C, Soubhi H, Almirall J. Multimorbidity and quality of life: a closer look. Health Qual Life Outcomes. 2007;5:52.
doi:10.1186/1477-7525-5-52

54. Forjaz MJ, Rodriguez-Blazquez C, Ayala A, et al. Chronic conditions, disability, and quality of life in older adults with multimorbidity in Spain.
Eur J Intern Med. 2015;26(3):176-181. doi:10.1016/j.jim.2015.02.016

55. Marthias T, Anindya K, Ng N, et al. Impact of non-communicable disease multimorbidity on health service use, catastrophic health expenditure and
productivity loss in Indonesia: a population-based panel data analysis study. BMJ Open. 2021;11(2):¢041870. doi:10.1136/bmjopen-2020-041870

56. Li Y, Schoufour J, Wang DD, et al. Healthy lifestyle and life expectancy free of cancer, cardiovascular disease, and type 2 diabetes: prospective
cohort study. BMJ. 2020;368:16669. doi:10.1136/bmj.16669

57. Anderson C, Sandler DP, Weinberg CR, et al. Age- and treatment-related associations with health behavior change among breast cancer survivors.
Breast. 2017;33:1-7. doi:10.1016/j.breast.2017.02.013

58. Mohammed MA, Sharew NT. Adherence to dietary recommendation and associated factors among diabetic patients in Ethiopian teaching hospitals.
Pan Afir Med J. 2019;33:260. doi:10.11604/pamj.2019.33.260.14463

2438 | "tes Journal of Multidisciplinary Healthcare 2024:17

Dove!


http://www.stats.gov.cn/sj/pcsj/rkpc/7rp/zk/indexch.htm
http://www.stats.gov.cn/sj/pcsj/rkpc/7rp/zk/indexch.htm
https://doi.org/10.1016/S0140-6736(22)01546-X
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://doi.org/10.1038/srep15913
https://doi.org/10.1136/bmjopen-2013-004694
https://doi.org/10.1016/j.arr.2019.04.005
https://doi.org/10.1016/j.jval.2016.11.016
https://doi.org/10.1111/j.1533-8525.1997.tb00480.x
https://doi.org/10.3389/fendo.2020.552054
https://doi.org/10.1371/journal.pmed.0050012
https://doi.org/10.1007/s10654-022-00899-w
https://doi.org/10.1111/apt.15192
https://apps.who.int/iris/handle/10665/66529
https://apps.who.int/iris/handle/10665/66529
https://doi.org/10.1016/j.ssmph.2016.12.009
https://doi.org/10.1186/s12955-021-01793-x
https://doi.org/10.1161/JAHA.118.008701
https://doi.org/10.1007/s40258-022-00715-2
https://doi.org/10.1007/s40265-021-01472-7
https://doi.org/10.1002/hed.21322
https://doi.org/10.1016/j.puhe.2015.02.022
https://doi.org/10.1016/j.eururo.2022.01.032
https://doi.org/10.1177/1359105311414952
https://doi.org/10.1186/1477-7525-5-52
https://doi.org/10.1016/j.ejim.2015.02.016
https://doi.org/10.1136/bmjopen-2020-041870
https://doi.org/10.1136/bmj.l6669
https://doi.org/10.1016/j.breast.2017.02.013
https://doi.org/10.11604/pamj.2019.33.260.14463
https://www.dovepress.com
https://www.dovepress.com

Dove Chen et al

59. Schrieks IC, Stafleu A, Kallen VL, Grootjen M, Witkamp RF, Hendriks HF. The biphasic effects of moderate alcohol consumption with a meal on
ambiance-induced mood and autonomic nervous system balance: a randomized crossover trial. PLoS One. 2014;9(1):¢86199. doi:10.1371/journal.
pone.0086199

60. Chiou JH, Chen HC, Chen KH, Chou P. Correlates of self-report chronic insomnia disorders with 1-6 month and 6-month durations in home-
dwelling urban older adults - The Shih-Pai Sleep Study in Taiwan: a cross-sectional community study. BMC Geriatr. 2016;16:119. doi:10.1186/
s12877-016-0290-6

61. Pan ZJ, Wu Y, Zhang L. Health-related quality of life and its determinants among patients with multiple chronic diseases in urban and rural regions
of Yichang city. Chin J Public Health. 2022;38(04):452-455.

Journal of Multidisciplinary Healthcare Dove

Publish your work in this journal

The Journal of Multidisciplinary Healthcare is an international, peer-reviewed open-access journal that aims to represent and publish research in
healthcare areas delivered by practitioners of different disciplines. This includes studies and reviews conducted by multidisciplinary teams as well
as research which evaluates the results or conduct of such teams or healthcare processes in general. The journal covers a very wide range of areas
and welcomes submissions from practitioners at all levels, from all over the world. The manuscript management system is completely online and
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal

Journal of Multidisciplinary Healthcare 2024:17 n kY in n Dove 2439


https://doi.org/10.1371/journal.pone.0086199
https://doi.org/10.1371/journal.pone.0086199
https://doi.org/10.1186/s12877-016-0290-6
https://doi.org/10.1186/s12877-016-0290-6
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Study Design and Participants
	Measures
	The Number of NCDs
	Health-Related Quality of Life (HRQoL)
	Health Lifestyle
	Covariates

	Statistical Analysis

	Results
	Demographic Characteristics of Participants
	Correlation Analysis
	Moderating Effect of Health Lifestyle on the Relationship Between the Number of NCDs and HRQoL
	Overall Health Lifestyle
	Five Health Lifestyle Indicators


	Discussion
	Conclusions
	Abbreviations
	Data Sharing Statement
	Ethics Approval
	Consent to Participate
	Acknowledgment
	Author Contributions
	Funding
	Disclosure

