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Abstract: China has the largest population of older adults, most of whom suffer from one or more
noncommunicable diseases (NCDs). The harm of the number of NCDs on the health-related quality
of life (HRQOL) of older adults should be taken seriously. A sample of 5166 adults, aged 60 years and
older, was included in this study. The Chinese version of the World Health Organization Quality of
Life-Old (WHOQOL-OLD) instrument was used to assess the HRQOL. Multiple linear regression
models were established to determine the relationship between the number of NCDs and the total
score and scores of each dimension of the WHOQOL-OLD scale. After adjusting for confounding
factors, suffering from one NCD (B = -0.87, 95% CI = —1.67 to —0.08, p < 0.05), two NCDs (B = —2.89,
95% CI = =3.87 to —1.90, p < 0.001), and three or more NCDs (B = —4.20, 95% CI = -5.36 to —3.05,
p < 0.001), all had negative impacts on the HRQOL of older adults. NCDs had significant negative
impacts on the HRQOL of older adults, and as the number of NCDs increased, the HRQOL of older
adults deteriorated. Therefore, we should pay attention to the prevention and management of NCDs
of older adults to prevent the occurrence of multiple NCDs.
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1. Introduction

According to the World Health Organization (WHO), the number of people over the age of
60 will reach 2 billion by 2050, which is about a fifth of the population worldwide (22%) [1]. As a
country with the largest population, China has the largest number of older adults. By the end of 2018,
there were 249 million (17.9%) and 167 million (11.9%) people over the age of 60 and 65, respectively [2].
However, the aging process in China is so rapid that the social system cannot keep up [1,3]. In order
to address the aging crisis and ensure older adults’ right to live a long and healthy life, “healthy
aging” was put forward by WHO and the Healthy China 2030 Strategy, which aimed to create an
age-friendly environment through the cooperation of the whole society [4,5]. Older adults are in a
critical stage of maintaining their health-related quality of life (HRQOL), where the leading health threat
is noncommunicable diseases (NCDs) [6], mainly including cardio-cerebrovascular diseases, cancers,
chronic respiratory diseases and diabetes [7]. Thus, the prevention of NCDs and the maintenance of
HRQOL are major difficulties for the achivement of healthy aging.
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Previous studies have focused on the association between one specific NCD and HRQOL, such as
hypertension [8], type 2 diabetes [9] and chronic kidney disease [10]. However, the results were not
consistent, since most of these studies were cross-sectional studies. A lot of studies showed a negative
effect of one specific NCD on HRQOL, while others did not find a correlation [8-11]. Additionally,
most studies have ignored the influence of the number of NCDs, while older adults usually have more
than one NCD, referred to as multimorbidity [12]. Some international researchers investigated the
HRQOL of people suffering from multiple NCDs in their countries and found a negative relationship
between HRQOL and multimorbidity [13,14]. However, few studies focused on older adults, especially
Chinese older adults [15,16]. In fact, the relationship between the HRQOL and NCDs is very complex
and numerous factors could make a difference. For instance, a great number of NCDs are due to
unhealthy behaviors, especially poor diets [7]. A few researchers proposed the “modernization theory”
to explain the rise of unhealthy diets [17]. The theory illustrated burgeoning middle classes with more
disposable income tended to consume more meat and processed foods that had close associations with
weight gain. Therefore, to some extent, it is reasonable to believe people with NCDs could have a
good economic status. On the other hand, social demographic determinants exert a tremendous effect
on HRQOL [18]. Among these factors, socioeconomic status has been proven to be an independent
predictor of HRQOL [19]. People with higher socioeconomic status often have a better HRQOL [20].
Hence, it is reasonable to argue that NCDs might exert little or even no negative effect on HRQOL on
account of the good economic status of people with NCDs. The relationship between HRQOL and
NCDs should be further clarified through a large-scale survey.

In China, due to the rapid process of industrialization and urbanization, citizens’ lifestyle and
disease spectrum have changed a lot [5]. Nearly 180 million Chinese older adult people suffer from
NCDs, accounting for 75% of older people in China, and the prevalence of multimorbidity is about
35% [21]. Many studies on the HRQOL and NCDs among older people in China simply classified
subjects according to whether they had NCDs or not, while few studies focused on the number of
NCDs. Moreover, the samples of those studies were too small to be representative [15,22].

Therefore, we conducted the cross-sectional investigation to understand the HRQOL among
people with different numbers of NCDs., and to explore the relationship between them. We argue that
the HRQOL of Chinese older adults might become worse with the increase in the number of NCDs.
The findings are expected to provide theoretical support for the timely advance of NCD management.

2. Materials and Methods

2.1. Study Population

The cross-sectional study was based on a large-scale survey named China’s Health-Related Quality
of Life Survey for Older Adults 2018 (CHRQLS-OA 2018) whose chief initiator and executor was the
Global Health Institute of Wuhan University [23]. Interviewers also included teachers and students
from other top universities in China (such as Nanchang University). All staff received professional
training before the survey started. Conducted in either online or paper format between January and
March of 2018, the survey recruited older adults aged 60 years and over across the country. Through
convenience sampling, 5442 valid subjects were recruited. The survey mainly collected participants’
individual socio-demographic characteristics, social capital, behaviors and lifestyles, health-related
quality of life, mental health and coping strategies, etc.

This study aims to explore the relationship between the number of NCDs and the HRQOL of
Chinese older adults. In the present study, 276 subjects (5.07%) without information on NCDs and/or
HRQOL were excluded. Finally, 5166 respondents (94.93%) were included in the analysis.



Int. |. Environ. Res. Public Health 2020, 17, 5150 3of11

2.2. Description of the Measures

2.2.1. General Demographic Characteristics

In the present study, the following general demographic characteristics of the participants were
included: age, sex, nationality, body mass index (BMI), years of education, household registration,
marital status, average annual household income (CNY), new personal savings and self-rated health
status (self-rated health status was based on individuals’ subjective feelings). The variable was divided
into three groups, which were “Good”, “General”, and “Poor”. “General” was a status between
“Good” and “Poor”, and was equivalent to “middle” or “moderate”. These general demographic
characteristics were considered as confounding factors in the analysis of the cross-sectional association
between the number of NCDs and HRQOL among Chinese older adults.

2.2.2. Assessment of the Number of NCDs

In “China’s Health-related older adults Quality of Life Survey 2018”, the number of NCDs and the
time of diagnosis were self-reported. Diseases investigated included hypertension, diabetes, coronary
heart disease, tumor, chronic obstructive pulmonary disease (COPD), intervertebral disc disease,
asthma, rheumatoid arthritis, gastroenteritis, cataract, cerebrovascular disease and others (openly
filled in). Professional medical diagnoses can reduce certain deviation, and thus the questionnaire
refered to the following questions: “where and by whom was the disease diagnosed? How long has
the diagnosis been made?”

2.2.3. Assessment of the HRQOL

The WHO’s HRQOL Research Group has further developed the World Health Organization
Quality of Life-Old (WHOQOL-OLD) module for older adults based on the original QOL scale [24,25].
The WHOQOL-OLD module can be widely used in a variety of studies concerning crucial issues of
the HRQOL in old age, such as population epidemiology, health monitoring, service development
and so on. The WHOQOL-OLD module includes 24 items assigned to six aspects (each of the aspects
has 4 items): the “Sensory Abilities” (SAB) aspect assesses sensory capacity and the influence of
loss of sensory abilities on HRQOL; the “Autonomy” (AUT) aspect means independence in old age;
the “Past, Present and Future Activities” (PPF) aspect assesses satisfaction with one’s achievements in
life and expectations in the future; the “Social Participation” (SOP) aspect refers to participation in
daily activities; the “Death and Dying” (DAD) aspect is related to concerns, worries and fears about
death and dying; the “Intimacy” (INT) describes the ability to have personal and intimate relationships.
The scores of each item range from 1 to 5, thus the scores of each aspect range from 4 to 20. The scores
of all the six aspects can be combined into a total (“overall”) score for HRQOL in old age. Essentially,
high scores represent high HRQOL, low scores represent lower HRQOL. Through the evaluation of the
Chinese version of the WHOQOL-OLD module, the results showed good reliability and validity, thus
WHOQOL-OLD is suitable for the HRQOL evaluation of Chinese older adults [26].

2.3. Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version 23.0 for Windows (SPSS Inc., Chicago,
IL, USA) was applied to conduct all statistical analyses, with a statistical significance level of 0.05.
The data analysis consisted of three aspects. First, frequencies and proportions were reported to
describe the distribution of NCDs in the population with different demographic characteristics. Second,
the difference in scores of all dimensions of the WHOQOL-OLD scale was examined among groups
with different numbers of NCDs by ANOVA, and the Student-Newman-Keuls (SNK) test method
was used for post-hoc comparisons. Third, multiple linear regression models were used to determine
the relationship between the number of NCDs and the total scores and scores of each dimension
of the WHOQOL-OLD scale. We established three models in the third step, including the initial
model (model 1) and the adjusted models (model 2 and model 3). The final parsimonious model
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adjusted for confounders that were significantly associated with the dependent variables in model 2.
The unstandardized coefficients (B) with a 95% confidence interval (95% CI) obtained from the models
were reported.

2.4. Ethical Statements

This study was conducted in accordance with the Declaration of Helsinki, and the study protocol
was reviewed and approved by the Institutional Review Board of School of Health Science and Faculty
of Medical Sciences, Wuhan University (IRB number: 2019YF2050). Informed consent information was
included in each questionnaire and introduced before the surveys. The questionnaires were completed
by participants themselves or their caregivers according to older adults’s reading and response abilities.
Surveys were only conducted when subjects were fully informed of the content and aim of this research
project and agreed to participate. The survey was also conducted anonymously, and respondents’
information was kept confidential and only for the use of scientific research.

3. Results

3.1. Descriptions of Sample Characteristics

A total of 5166 older adults was included in the study. The general demographic characteristics are
shown in Table 1. In general, there were 51.3% older adults with one or more NCD(s). More than half
(50.9%) of men did not have NCDs, while only 46.6% of women did not have NCDs. Most people aged
60-64 years and those aged 85 years or older did not suffer from NCDs (54.0% and 55.3%, respectively).
The Han population (50.8%) had a lower proportion of NCDs than minorities (58.5%). People with a
normal BMI had the highest percentage of those without NCDs (50.8%). People with NCDs accounted
for 58.2% of uneducated participants, which was higher than those receiving education. The proportion
of non-agricultural people who did not suffer from NCDs (53.5%) was significantly higher than that of
agricultural people (46.6%). People who were married or cohabiting had a lower percentage of having
any NCDs (48.6%). Nearly three fifths (59.6%) of the population with an average annual household
income of 45,001-60,000 did not suffer from NCDs. About two thirds (62.4%) of people who self-rated
their health status as good did not suffer from NCDs. The proportion of people with new personal
savings of 100,000 CNY or more who did not suffer from NCDs reached 63.1%.

Table 1. The number of noncommunicable diseases (NCDs) in different demographic groups.

The Number of Noncommunicable Diseases (NCDs)

Variables 0 1 2 >3
n = 2517(48.7%) n = 1358 (26.3%) n =760 (14.7%) n =531 (10.3%)
Gender
Male 1299 (50.9%) 681 (26.7%) 332 (13.0%) 238 (9.3%)
Female 1202 (46.6%) 668 (25.9%) 423 (16.4%) 289 (11.2%)
Age
60-64 618 (54.0%) 269 (23.5%) 143 (12.5%) 114 (10.0%)
65-69 581 (48.5%) 321 (26.8%) 179 (14.9%) 118 (9.8%)
70-74 551 (46.2%) 352 (29.5%) 174 (14.6%) 116 (9.7%)
75-79 327 (44.2%) 203 (27.5%) 118 (16.0%) 91 (12.3%)
80-84 257 (45.2%) 141 (24.8%) 100 (17.6%) 71 (12.5%)
>85 167 (55.3%) 70 (23.2%) 45 (14.9%) 20 (6.6%)
Nationality
Han 2369 (49.2%) 1255 (26.1%) 690 (14.3%) 498 (10.3%)
Minority 102 (41.5%) 76 (30.9%) 44 (17.9%) 24 (9.8%)
BMI
Underweight (<18.5) 253 (46.9%) 155 (28.7%) 81 (15.0%) 51 (9.4%)
Normal (18.5-23.9) 1601 (50.8%) 806 (25.6%) 438 (13.9%) 306 (9.7%)
Overweight (24-27.9) 479 (43.7%) 315 (28.7%) 177 (16.1%) 126 (11.5%)

Obese (>28) 95 (41.3%) 57 (24.8%) 40 (17.4%) 38 (16.5%)
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Table 1. Cont.

The Number of Noncommunicable Diseases (NCDs)

Variables 0 1 2 >3
n = 2517(48.7%) n = 1358 (26.3%) n =760 (14.7%) n =531 (10.3%)
Years of education
0 471 (41.8%) 313 (27.7%) 193 (17.1%) 151 (13.4%)
1-5 715 (49.4%) 377 (26.1%) 212 (14.7%) 142 (9.8%)
6-8 461 (49.7%) 241 (26.0%) 139 (15.0%) 87 (9.4%)
9-11 331 (48.0%) 182 (26.4%) 97 (14.1%) 80 (11.6%)
>12 300 (49.6%) 180 (29.8%) 78 (12.9%) 47 (7.8%)
Household registration
Agricultural 1626 (46.6%) 948 (27.1%) 534 (15.3%) 385 (11.0%)
Non-agricultural 852 (53.5%) 389 (24.4%) 214 (13.4%) 137 (8.6%)
Marital status
Married/cohabiting 1687 (51.4%) 857 (26.1%) 433 (13.2%) 302 (9.2%)
others 815 (43.9%) 492 (26.5%) 323 (17.4%) 225 (12.1%)
Average annual household income (CNY)
<15,000 816 (45.0%) 494 (27.3%) 274 (15.1%) 228 (12.6%)
15,000-30,000 552 (43.3%) 352 (27.6%) 215 (16.9%) 156 (12.2%)
30,000-45,000 523 (54.6%) 234 (24.4%) 135 (14.1%) 66 (6.9%)
45,001-60,000 334 (59.6%) 127 (22.7%) 59 (10.5%) 40 (7.1%)
>60,000 254 (53.6%) 135 (28.5%) 59 (12.4%) 26 (5.5%)
Self-rated health status
Good 942 (62.4%) 347 (23.0%) 163 (10.8%) 57 (3.8%)
General 1268 (48.8%) 724 (27.9%) 384 (14.8%) 220 (8.5%)
Poor 294 (28.3%) 283 (27.2%) 211 (20.3%) 251 (24.2%)
New personal savings (CNY)
<10,000 862 (43.5%) 507 (25.6%) 324 (16.4%) 288 (14.5%)
10,000-30,000 473 (45.1%) 301 (28.7%) 169 (16.1%) 106 (10.1%)
30,000-50,000 355 (53.5%) 169 (25.5%) 94 (14.2%) 46 (6.9%)
50,000-100,000 360 (49.7%) 213 (29.4%) 102 (14.1%) 49 (6.8%)
>100,000 438 (63.1%) 157 (22.6%) 62 (8.9%) 37 (5.3%)

Note: Sample sizes of the demographic characteristic variables may not sum to n = 5166 due to missing values.

3.2. Description of the Scores of the WHOQOL-OLD Scale

As shown in Table 2, there were differences in total score and scores of the six dimensions of
the WHOQOL-OLD scale among people with different numbers of NCDs, and the differences were
statistically significant (p < 0.001). Those with the highest scores of SAB, AUT, PPF, SOP, DAD, INT and
total score were people without NCDs, while those with the lowest scores were people with two NCDs
or three NCDs and above. The multiple comparisons found that as the number of NCDs increased,
the scores of each dimension and the overall score gradually decreased.

3.3. Relationship between the Number of NCDs and the Scores of the WHOQOL-OLD Scale

As shown in Table 3,multiple linear regression analysis was used to identify the relationship
between the number of NCDs and the scores of the WHOQOL-OLD scale, and the model 2 and model
3 were adjusted by confounding factors. In the crude and adjusted models, the number of NCDs was
related to the scores of the WHOQOL-OLD scale. According to the final model 3, with no NCDs as
the reference group, having one NCD had a negative impact on the three dimensions of PPFE, SOP,
and DAD in the HRQOL of older adults (p < 0.05). Suffering from two NCDs had negative effects
on SAB, AUT, PPF, SOP, and DAD scores of older adults (p < 0.05). Suffering from three or more
NCDs exerted negative effects on all dimensions in the HRQOL of older adults (p < 0.05). In terms
of the WHOQOL-OLD total score of people with different numbers of NCDs, as compared with the
reference group (with zero number of NCDs), suffering from one NCD (B = -0.87, 95% CI = -1.67 to
-0.08, p < 0.05), two NCDs (B = -2.89, 95% CI = -3.87 to -1.90, p < 0.001), and three or more NCDs
(B =-4.20, 95% CI = -5.36 to -3.05, p < 0.001), all had negative impacts on the HRQOL of older adults,
and as the number of NCDs increased, the HRQOL of older adults became worse, after adjusting for
the confounding factors that were significantly associated with HRQOL.



Int. |. Environ. Res. Public Health 2020, 17, 5150 6of 11

Table 2. Scores of World Health Organization Quality of Life-Old (WHOQOL-OLD) among the population with different numbers of NCDs.

. The Number of Noncommunicable Diseases (NCDs) Multiple
Domains Score Range F p Comparisons
0(gD 1(g2) 2(g3) >3 (g4
Sensory Abilities (SAB) 4-20 13.60 + 3.42 1312 +356  1210+340 11.21 £3.62 89.376 p <0.001 gd<g3<g2<gl
Autonomy (AUT) 4-20 13.93 +3.34 13.74+£334 1321 +3.21 12.91 + 3.39 19.369 p <0.001 g4,g3<g2,gl

Past, Present and Future Activities (PPF) 4-20 13.50 + 3.15 13.03 +2.94 12.57 +2.79 12.25 +2.99 36.733 p <0.001 g4,g3<g2<gl
Social Participation (SOP) 4-20 13.37 + 3.04 12.78 £ 2.92 12.64 +2.73 12.10 £ 2.94 35.342 p <0.001 g4,<g3,g2<gl
Death and Dying (DAD) 4-20 12.53 + 3.20 12.09 + 3.31 11.62 + 3.57 11.51 + 4.09 23.346 p <0.001 g4,g3<g2<gl
Intimacy (INT) 4-20 12.95 + 3.32 1295 +332 1267 +339 11.74+3.87 20.042 p <0.001 g4<g3<g2gl
Total score 24-120 79.87 +13.25 7771 £13.13 7480 +1249 71.73 +£14.56 70.701 p <0.001 g4<g3<g2<gl

Table 3. Relationship between the number of NCDs and WHOQOL-OLD scale scores.

Sensory Abilities Past, Present and Social Participation Death and Dying .
Models (SAB) Autonomy (AUT) Future (PPF) (SOP) (DAD) Intimacy (INT) Total score
Unstandardized Coefficients 3 (95% Confidence Interval for 3)
Model 1
0 Reference Reference Reference Reference Reference Reference Reference
1 - —0.19 (-041, 0.03) —0.47 (-0.69, —0.27) ***  —0.59 (-0.78, —0.39) ***  —0.45 (—0.67, —0.22) ** —-0.01 (-0.22,0.22) —2.17 (-3.04, —1.29) ***
2 -1.50 (-1.78, —1.22) ***  —-0.72 (=0.99, —0.45) ***  —0.94 (-1.18, -0.69) ***  —0.72 (-0.96, —0.48) ***  —-0.92 (-1.19, —0.64) *** —0.28 (-0.56, —0.01) * —5.08 (—6.15, —4.00) ***
>3 —2.39 (271, —2.06) ***  —1.02 (-1.33, =0.71) **  —1.25 (=1.54, —0.97) ***  —126 (-1.54, -0.99) ***  —1.02 (-1.34, —0.70) **  —1.21 (-1.52, —0.89) ***  —8.15 (=9.39, —6.91) ***
Model 2
0 Reference Reference Reference Reference Reference Reference Reference
1 ~0.01 (-0.21, 0.21) 0.12 (=0.19, 0.25) —0.29 (-0.48, —0.10) *  —0.37 (-0.56, —0.18) ***  —0.26 (~0.49, —0.03) * 0.16 (~0.07, 0.38) —0.68 (~1.48,0.12)
2 -0.85 (-1.11, —0.58) ***  —0.43 (-0.66, —0.16) **  —0.58 (—0.82, —0.34) ***  —0.36 (-0.60, —0.13) **  —0.83 (—1.12, —0.54) *** 0.04 (-0.24, 0.32) -2.91 (-3.91, —1.91) ***
>3 -1.13 (-1.44, -0.82) ***  —-0.56 (-0.86, —0.25) ***  —0.63 (—0.91, —0.35) ***  —0.57 (-0.84, —0.30) ***  —0.62 (-0.95, —=0.28) ***  —0.71 (-1.03, —0.38) ***  —4.01 (-5.17, —2.84) ***
Model 3
0 Reference Reference Reference Reference Reference Reference Reference
1 —-0.02 (-0.23,0.19) 0.06 (—0.15, 0.27) —0.33 (-0.52, —0.14) ***  —0.42 (-0.61, —0.24) *** —0.25 (-0.48, —0.02) * 0.18 (—0.04, 0.41) —-0.87 (-1.67, —0.08) *
2 —0.81 (-1.07, —0.55) ***  —0.33 (-0.59, —0.07) **  —0.58 (~0.81, —0.34) ***  —0.38 (=0.61, —=0.15) ***  —0.80 (~1.08, —0.51) *** 0.04 (~0.23, 0.32) —2.89 (~3.87, —1.90) ***
>3 -1.19 (-1.50, =0.89) ***  —0.32 (-0.63, —0.02) **  —0.65 (—0.93, —0.37) ***  —0.59 (-0.86, —0.32) *** = —0.62 (-0.95, —=0.29) **  —0.72 (-1.04, —0.39) ***  —4.20 (-5.36, —3.05) ***

Note: *p < 0.05; ** p < 0.01; *** p < 0.001. Model 1 was the crude model. Model 2 adjusted for all the potential predictors (age, sex, nationality, BMI, years of education, household
registration, marital status, average annual household income (CNY), new personal savings and self-rated health status). Model 3 was the final parsimonious model, adjusting for all the
predictors that were significantly associated with HRQOL in Model 2.
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4. Discussion

In the present study, we examined the association between the number of NCDs and HRQOL
among Chinese older adults. Suffering from one NCD had a slight negative effect on the HRQOL of
older adults, but as the number of NCDs increased, this negative effect also gradually increased.

The healthy aging proposed by the WHO is not only the extension of life, but also the improvement
of the HRQOL of older adults. At the same time, NCDs serving as a negative factor of the
HRQOL of older adults have received increasing attention [27]. In China, Huang’s [28] survey
in Heilongjiang Province found that people with NCDs had a worse HRQOL than people without
NCDs. A cross-sectional study of the HRQOL of older adults conducted by Zhu Yaxin [29] in Liaoning
Province concluded that NCDs contributed to the poor HRQOL of older adults. However, these
studies did not consider the impact of the number of NCDs on HRQOL. Previous studies from
developed countries or regions have confirmed the relationship between NCDs and the HRQOL [11,30].
For instance, Wacker [31] evaluated the HRQOL of 2291 COPD patients, and the results showed that
COPD combined with other NCDs significantly reduced HRQOL. These studies have almost proved
the harmful effect of NCDs on the HRQOL. However, the relationship between the number of NCDs
and the HRQOL is worth discussing.

In the results of this study, suffering from one NCD had a negative impact on the HRQOL of older
people. However, when compared with two or more NCDs, this negative effect was relatively minor,
which was consistent with Xin Yu's survey results in southern China [16]. In fact, NCDs are generally
considered as diseases with an unknown etiology, long duration, and a generally slow progression [32].
These characteristics may partly explain the smaller impact of having one NCDs on HRQOL. Moreover,
related studies have found a positive correlation between economics and NCDs [33]. Therefore, it is
reasonable to speculate that older adults with one NCD have a higher economic level, which may also
alleviate the harmful effect of NCDs on HRQOL.

By further comparing the dimensions of HRQOL, the results of this study showed that the impact
of having one NCD on three dimensions (SAB, AUT, and INT) of HRQOL was not significant. SAB, AUT,
and INT evaluate the sensory ability, independent ability and intimacy of older people, respectively.
However, NCDs generally refer to medical diseases with a long duration and no infection [7]. Therefore,
the hypothesis that one NCD has a weaker effect on the sensory ability and independent ability of older
adults is reliable. Moreover, NCDs are not contagious and have almost no external manifestations,
which might explain why there was no difference in intimacy between people without NCDs and
with one NCD. Unlike the above three dimensions, having one NCD had significant negative effects
on the other three dimensions (PPF, SOP, and DAD) of HRQOL. PPF, SOP, and DAD evaluate the
satisfaction with expectations, participation in social activity, and care, worry, and fear of death of
older people, respectively. Older adults with NCDs not only experience a change in their physical
health, but also bear a huge psychological burden [34]. This could partly explain why older people
lower their expectations for the future. Moreover, because of the existence of NCDs, older people’s
social participations are likely to be restricted [35]. Since older adults are at the end of the life cycle,
they are already facing the fear of death [36], which will inevitably increase once they suffer from a
disease. Allin all, having one NCD had a slight impact on the HRQOL of older adults, which may be a
potential hazard. It may cause older adults with one NCD to ignore the prevention and management
of the disease, which may lead to multiple diseases and a worse HRQOL.

As our research results showed, suffering from two or more NCDs had a more serious negative
impact on the HRQOL of older adults. The results are consistent with other studies. Previous research
has shown that NCDs can impair the HRQOL of older adults, and the impairment was more severe
when suffering from multiple NCDs, which may be related to the additive or synergistic damage
caused by various NCDs to the body [37]. In China, Deng [38] found that adults with NCDs had a
lower HRQOL than adults without NCDs, and their HRQOL had declined more significantly as the
number of NCDs increased. Multiple studies in other countries have also demonstrated the inverse
relationship between the number of NCDs and HRQOL [39,40]. Furthermore, we found that having
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two NCDs had a significant negative effect on the five dimensions (SAB, AUT, PPF, SOP, DAD) of the
HRQOL of older adults. When older people had >three NCDs, all dimensions of the HRQOL of older
adults were negatively affected. This further confirms the fact that, as the number of NCDs increases,
the negative impact on the HRQOL of older adults also increases. Therefore, our study provided
strong evidence for the fact that older adult people with multimorbidity might have a worse HRQOL.

It is worth noting that NCDs are considered to be complication-prone diseases, especially among
older adults [41]. Although the harm of multimorbidity to older adults’ HRQOL has been proven in
the previous studies, the incidence of multimorbidity has continued to rise in recent years, and the
HRQOL of older adults remains pessimistic [42]. Therefore, the best option to improve the HRQOL of
older adults is to attach importance to the primary prevention of NCDs, which has been proven to
be effective [43,44]. For older adults with one NCD, more attention should be paid to the treatment
and management of the disease to avoid greater harm to the body caused by comorbidities, and
fundamentally improves the HRQOL.

Generally speaking, implementing primary prevention plays a key role in preventing the
occurrence of NCDs and improving the HRQOL of older adults. However, we should also note that
there was a close relationship between the number of NCDs and the HRQOL. As the number of
NCDs increased, the HRQOL of older adults became worse. Therefore, we should pay attention to the
prevention and management of NCDs of older adults to prevent the occurrence of multiple diseases.

Some limitations of this study should be taken into consideration. First, the existence of NCDs
was self-reported by the respondents, which may lead to the omission of undetected diseases. Second,
the types of NCDs listed in the questionnaire were incomplete, which could result in the omission
of other NCDs. At the same time, due to the lack of data, the impact of NCD duration on HRQOL
was not considered. Obviously, HRQOLSs of patients with different types of NCDs are different, and
people with the same disease may have a different HRQOL due to different treatment stages. However,
considering the complex combination of disease types, in this study, we did not condider the impact of
different diseases and their severity on HRQOL. Third, other potential confounding variables, such as
smoking and drinking, were not adjusted in the model. Fourth, this cross-sectional survey does not
allow us to obtain the dynamic impact of a single NCD or multiple NCDs on HRQOL.

5. Conclusions

This study clearly showed the positive relationship between the number of NCDs and the HRQOL
of older people. Compared with older adults without NCDs, suffering from one NCD had a slight
negative impact on the HRQOL of older adults; however, having two or more NCDs exerted a greater
negative effect on the HRQOL of older adults. As the number of NCDs increased, the HRQOL of older
adults was worse. Therefore, we suggest primary prevention as the key to the improvement of HRQOL
of older adults by avoiding or delaying the occurrence of one NCD. More importantly, considering
the seeming harmlessness of one NCD and the negative effect of multimorbidity on HRQOL, more
importance should be attached to joint interventions and programs that target the prevention and
control of multimorbidity among older adults with one NCD.

Author Contributions: Conceptualization, S.W.; methodology, J.L.; software, ].L.; validation, W.Y. and S.W.; formal
analysis, J.L.; investigation, J.L., W.Y,, J.Z., Y.Y., S.C. and S.W.,; resources, S.W.; data curation, ].L.; writing—original
draft preparation, J.L., and W.Y.; writing—review and editing, J.L., W.Y. and S.W.; supervision, S.W.; project
administration, S.W.; funding acquisition, S.W. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by Wuhan University “Double First-Class (World’s First-Class University
&World'’s First-Class Disciplines)” development (Special fund #C). No support was received from industry.
All researchers acted independently of the funding bodies.

Acknowledgments: The lead agency of China’s Health-Related Quality of Life Survey for Older Adults 2018
is the Global Health Institute of Wuhan University. We would like to express our great appreciation to those
students from key universities in China for their help in data collection.



Int. |. Environ. Res. Public Health 2020, 17, 5150 9of 11

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

WHO. 10 Facts on Ageing and Health [EB/OL]. May 2017. Available online: https://www.who.int/features/
factfiles/ageing/en/ (accessed on 4 February 2020).

National Health Commission of the People’s Republic of China. Healthy China Action
(2019-2030) [EB/OL]. 15 July 2019. Available online: http://www.nhc.gov.cn/guihuaxxs/s3585u/201907/
€9275tb95d5b4295be8308415d4cd1b2.shtml (accessed on 4 February 2020).

Pereira, RM.P; Batista, M.A.; Meira, A.S.; Oliveira, M.P,; Kusumota, L. Quality of life of older adults people
with chronic kidney disease in conservative treatment. Rev. Bras. Enferm. 2017, 70, 851-859. [CrossRef]
[PubMed]

WHO. Healthy Ageing and the Sustainable Development Goals [EB/OL]. Available online: https://www.who.
int/ageing/sdgs/en/ (accessed on 4 February 2020).

Central People’s Government of the People’s Republic of China and The State Council. Healthy China 2030
Strategy [EB/OL]. 25 October 2016. Available online: http://www.gov.cn/xinwen/2016-10/25/content_5124174.
htm (accessed on 4 February 2020).

Chen, Z.; Wang, Y.; Zhang, Q.; Wang, Q.; Feng, X. Influencing Factors of Health-related Quality of Life:
An Analysis Based on the National Health Services Survey in Jilin Province, 2013. Acta Acad. Med. Sin. 2017,
39,261-265. [PubMed]

WHO. Key Facts of Noncommunicable Diseases [EB/OL]. 1 June 2018. Available online: https://www.who.
int/en/news-room/fact-sheets/detail/noncommunicable-diseases (accessed on 4 February 2020).

Zhang, Y.; Zhou, Z.; Gao, ].; Wang, D.; Zhang, Q.; Zhou, Z.; Su, M,; Li, D. Health-related quality of life and
its influencing factors for patients with hypertension: Evidence from the urban and rural areas of Shaanxi
Province, China. BMC Health Serv. Res. 2016, 16, 277. [CrossRef] [PubMed]

Reba, K.; Argaw, Z.; Walle, B.; Gutema, H. Health-related quality of life of patients with diagnosed type 2
diabetes in Felege Hiwot Referral Hospital, North West Ethiopia: A cross-sectional study. BMC Res. Notes
2018, 11, 544. [CrossRef]

Nguyen, N.T.Q.; Cockwell, P.; Maxwell, A.P.; Griffin, M.; O’Brien, T.; O'Neill, C. Chronic kidney disease,
health-related quality of life and their associated economic burden among a nationally representative sample
of community dwelling adults in England. PLoS ONE 2018, 13, 0207960. [CrossRef]

Ge, L.;Ong, R,; Yap, C.W.; Heng, B.H. Effects of chronic diseases on health-related quality of life and self-rated
health among three adult age groups. Nurs. Health Sci. 2019, 21, 214-222. [CrossRef]

Roberts, K.C.; Rao, D.P;; Bennett, T.L.; Loukine, L.; Jayaraman, G.C. Prevalence and patterns of chronic
disease multimorbidity and associated determinants in Canada. Health Promot. Chronic Dis. Prev. Can. 2015,
35, 87-94. [CrossRef]

Gu, J.; Chao, J.; Chen, W,; Xu, H.; Zhang, R.; He, T.; Deng, L. Multimorbidity and health-related quality of
life among the community-dwelling older adults: A longitudinal study. Arch. Gerontol. Geriatr. 2018, 74,
133-140. [CrossRef]

Wang, C.; Pu, R,; Li, Z; Ji, L.; Li, X.; Ghose, B.; Hong, R.; Tang, S.F. Subjective health and quality of life among
older adults people living with chronic multimorbidity and difficulty in activities of daily living in rural
South Africa. Clin. Interv. Aging 2019, 14, 1285-1296. [CrossRef]

Zong, M.M.; Yang, H.J.; Fang, N.Y.; Xu, H.; Chao, J].Q.; Yang, L. Assessment of Quality of Life of the older
adults With Chronic Diseases and Its Influencing Factors. Chin. Gen. Pract. 2015, 18, 1523-1527. (In Chinese)
Bao, X.Y.; Xie, Y.X.; Zhang, X.X.; Peng, X.; Huang, ].X.; Du, Q.F; Wang, P.X. The association between
multimorbidity and health-related quality of life: A cross-sectional survey among community middle-aged
and older adults residents in southern China. Health Qual. Life Outcomes 2019, 17, 1-9. [CrossRef] [PubMed]
Fox, A.; Feng, W.; Asal, V. What is driving global obesity trends? Globalization or “modernization”?
Glob. Health 2019, 15, 32. [CrossRef] [PubMed]


https://www.who.int/features/factfiles/ageing/en/
https://www.who.int/features/factfiles/ageing/en/
http://www.nhc.gov.cn/guihuaxxs/s3585u/201907/e9275fb95d5b4295be8308415d4cd1b2.shtml
http://www.nhc.gov.cn/guihuaxxs/s3585u/201907/e9275fb95d5b4295be8308415d4cd1b2.shtml
http://dx.doi.org/10.1590/0034-7167-2017-0103
http://www.ncbi.nlm.nih.gov/pubmed/28793118
https://www.who.int/ageing/sdgs/en/
https://www.who.int/ageing/sdgs/en/
http://www.gov.cn/xinwen/2016-10/25/content_5124174.htm
http://www.gov.cn/xinwen/2016-10/25/content_5124174.htm
http://www.ncbi.nlm.nih.gov/pubmed/28483027
https://www.who.int/en/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/en/news-room/fact-sheets/detail/noncommunicable-diseases
http://dx.doi.org/10.1186/s12913-016-1536-x
http://www.ncbi.nlm.nih.gov/pubmed/27430314
http://dx.doi.org/10.1186/s13104-018-3625-x
http://dx.doi.org/10.1371/journal.pone.0207960
http://dx.doi.org/10.1111/nhs.12585
http://dx.doi.org/10.24095/hpcdp.35.6.01
http://dx.doi.org/10.1016/j.archger.2017.10.019
http://dx.doi.org/10.2147/CIA.S205734
http://dx.doi.org/10.1186/s12955-019-1175-0
http://www.ncbi.nlm.nih.gov/pubmed/31234889
http://dx.doi.org/10.1186/s12992-019-0457-y
http://www.ncbi.nlm.nih.gov/pubmed/31029156

Int. |. Environ. Res. Public Health 2020, 17, 5150 10 of 11

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Jalali-Farahani, S.; Amiri, P.; Bakht, S.; Shayeghian, Z.; Cheraghi, L.; Azizi, F. Socio-Demographic Determinants
of Health-Related Quality of Life in Tehran Lipid and Glucose Study (TLGS). Int. ]. Endocrinol. Metab. 2017,
15, 14548. [CrossRef]

Kivits, J.; Erpelding, M.L.; Guillemin, F. Social determinants of health-related quality of life. Rev.
D’epidemiologie et de Sante Publique 2013, 61, 189-194. [CrossRef] [PubMed]

Lahana, E.; Pappa, E.; Niakas, D. The impact of ethnicity, place of residence and socioeconomic status on
health-related quality of life: Results from a Greek health survey. Int. |. Public Health 2010, 55, 391-400.
[CrossRef]

Wang, LM.; Chen, Z.H.; Zhang, M.; Zhao, Z.P.; Huang, Z.]J.; Zhang, X,; Li, C.; Guan, Y.Q.; Wang, X,;
Wang, Z.H.; et al. Study of the prevalence and disease burden of chronic disease in the older adults in China.
Chin. ]. Epidemiol. 2019, 40, 277-283. (In Chinese)

Gao, Y.X; Chen, D.X.; Zhuang, X.; Huang, B.Y.; Hua, Y.; Xiao, J. Factor analysis of the determinants of quality
of life of elders in Nantong. Chin. |. Gerontol. 2013, 33, 3928-3931. (In Chinese)

Du, W.; Zhou, J.; Liu, J.; Yang, X.; Wang, H.; He, M.; Mao, Z.; Liu, X. Social-Demographic Correlates of the
Mental Health Conditions among the Chinese Elderly. Sustainability 2019, 11, 7114. [CrossRef]

WHOQOL Group. The Development of the World Health Organization Quality of Life Assessment Instrument
(the WHOQOL). In Quality of Life Assessment: International Perspectives; Springer: Berlin/Heidelberg, Germany,
1994; pp. 41-57.

Power, M.; Quinn, K.; Schmidt, S. World Health Organization Quality of Life-OLD Group Development of
the WHOQOL-OId module. Qual. Life Res. 2005, 14, 2197-2214. [CrossRef]

Liu, R; Wu, S;; Hao, Y; Gu, J.; Fang, J.; Cai, N.; Zhang, J. The Chinese version of the world health organization
quality of life instrument-older adults module (WHOQOL-OLD): Psychometric evaluation. Health Qual. Life
Outcomes 2013, 11, 156. [CrossRef]

Lloyd-Sherlock, P.; Kalache, A.; Kirkwood, T.; McKee, M.; Prince, M. WHO's proposal for a decade of healthy
ageing. Lancet 2019, 394, 2152-2153. [CrossRef]

Huang, W.; Yu, H.; Liu, C,; Liu, G.; Wu, Q.; Zhou, ]J.; Zhang, X.; Zhao, X.; Shi, L.; Xu, X. Assessing
Health-Related Quality of Life of Chinese Adults in Heilongjiang Using EQ-5D-3L. Int. |. Environ. Res. Public
Health 2017, 14, 224. [CrossRef] [PubMed]

Zhu, Y; Liu, J.; Qu, B.; Yi, Z. Quality of life, loneliness and health-related characteristics among older people
in Liaoning province, China: A cross-sectional study. BMJ Open 2018, 8, 021822. [CrossRef]

Chin, Y.R,; Lee, LS., Lee, H.Y. Effects of Hypertension, Diabetes, and/or Cardiovascular Disease on
Health-related Quality of Life in older adults Korean Individuals: A Population-based Cross-sectional Survey.
Asian Nurs. Res. 2014, 8, 267-273. [CrossRef] [PubMed]

Wacker, M.E.; Jorres, R.A.; Karch, A.; Wilke, S.; Heinrich, J.; Karrasch, S.; Koch, A.; Schulz, H.; Watz, H.;
Leidl, R.; et al. Assessing health-related quality of life in COPD: Comparing generic and disease-specific
instruments with focus on comorbidities. BMC Pulm. Med. 2016, 16, 70. [CrossRef]

Zhou, M.; Wang, H.; Zhu, J.; Chen, W.; Wang, L.; Liu, S.; Li, Y.; Wang, L.; Liu, Y.; Yin, P; et al. Cause-specific
mortality for 240 causes in China during 1990-2013: A systematic subnational analysis for the Global Burden
of Disease Study 2013. Lancet 2015, 387, 251-272. [CrossRef]

Kim, S.; Lee, B.; Park, M.; Oh, S.; Chin, H.]J.; Koo, H. Prevalence of chronic disease and its controlled status
according to income level. Medicine 2016, 95, 5286. [CrossRef]

Ho, S.H.; Li, C.S,; Liu, C.C. The Influence of Chronic Disease, Physical Function, and Lifestyle on Health
Transition among the Middle-Aged and Older Persons in Taiwan. ]. Nurs. Res. 2009, 17, 136-143. [CrossRef]
Meek, K.P.;; Bergeron, C.D.; Towne, S.D.; Ahn, S.; Ory, M.G.; Smith, M.L. Restricted Social Engagement
among Adults Living with Chronic Conditions. Int. J. Environ. Res. Public Health 2018, 15, 158. [CrossRef]
Chen, Q.; Flaherty, ].H.; Guo, J.H.; Zhou, Y.; Zhang, X.M.; Hu, X.Y. Attitudes of Older Chinese Patients
Toward Death and Dying. J. Palliat. Med. 2017, 20, 1389-1394. [CrossRef]

Molnar, A.; Stefani, M.; Tamas, L.; Szirmai, A. Possible effect of diabetes and hypertension on the quality of
life of patients suffering from Méniere’s disease. Orv. Hetilap 2019, 160, 144-150. [CrossRef]

Deng, X.; Dong, P.; Zhang, L.; Tian, D.; Zhang, L.; Zhang, W.; Li, L.; Deng, J.; Ning, P; Hu, G. Health-related
quality of life in residents aged 18 years and older with and without disease: Findings from the First
Provincial Health Services Survey of Hunan, China. BM] Open 2017, 7, 015880. [CrossRef]


http://dx.doi.org/10.5812/ijem.14548
http://dx.doi.org/10.1016/j.respe.2013.06.001
http://www.ncbi.nlm.nih.gov/pubmed/23849946
http://dx.doi.org/10.1007/s00038-010-0171-2
http://dx.doi.org/10.3390/su11247114
http://dx.doi.org/10.1007/s11136-005-7380-9
http://dx.doi.org/10.1186/1477-7525-11-156
http://dx.doi.org/10.1016/S0140-6736(19)32522-X
http://dx.doi.org/10.3390/ijerph14030224
http://www.ncbi.nlm.nih.gov/pubmed/28241507
http://dx.doi.org/10.1136/bmjopen-2018-021822
http://dx.doi.org/10.1016/j.anr.2014.10.002
http://www.ncbi.nlm.nih.gov/pubmed/25529909
http://dx.doi.org/10.1186/s12890-016-0238-9
http://dx.doi.org/10.1016/S0140-6736(15)00551-6
http://dx.doi.org/10.1097/MD.0000000000005286
http://dx.doi.org/10.1097/JNR.0b013e3181a53f94
http://dx.doi.org/10.3390/ijerph15010158
http://dx.doi.org/10.1089/jpm.2017.0014
http://dx.doi.org/10.1556/650.2019.31256
http://dx.doi.org/10.1136/bmjopen-2017-015880

Int. |. Environ. Res. Public Health 2020, 17, 5150 11 of 11

39.

40.

41.

42.

43.

44.

Brettschneider, C.; Leicht, H.; Bickel, H.; Dahlhaus, A.; Fuchs, A.; Gensichen, J.; Maier, W.; Riedel-Heller, S.;
Schifer, I.; Schon, G.; et al. Relative Impact of Multimorbid Chronic Conditions on Health-Related Quality of
Life—Results from the MultiCare Cohort Study. PLoS ONE 2013, 8, 66742. [CrossRef] [PubMed]

Garin, N.; Olaya, B.; Moneta, M.V.; Miret, M.; Lobo, A.; Ayuso-Mateos, ]J.L.; Haro, .M. Impact of
Multimorbidity on Disability and Quality of Life in the Spanish Older Population. PLoS ONE 2014,
9, 111498. [CrossRef]

Yiengprugsawan, V.S.; Browning, C.J. Non-communicable Diseases and Cognitive Impairment: Pathways
and Shared Behavioral Risk Factors Among Older Chinese. Front. Public Health 2019, 7, 296. [CrossRef]
[PubMed]

Coventry, P; Lovell, K.; Dickens, C.; Bower, P.; Chew-Graham, C.; McElvenny, D.; Hann, M.; Cherrington, A.;
Garrett, C.; Gibbons, C.J.; et al. Integrated primary care for patients with mental and physical multimorbidity:
Cluster randomised controlled trial of collaborative care for patients with depression comorbid with diabetes
or cardiovascular disease. BMJ 2015, 350, 638. [CrossRef] [PubMed]

Li, Y,; Zeng, X,; Liu, J.; Liu, Y,; Liu, S; Yin, P; Qi, J.; Zhao, Z.; Yu, S.; Hu, Y.; et al. Can China achieve a
one-third reduction in premature mortality from non-communicable diseases by 2030? BMC Med. 2017, 15,
132. [CrossRef] [PubMed]

Members, W.G.; Roger, VL.; Go, A.S.; Lloyd-Jones, D.M.; Benjamin, E.J.; Berry, ].D.; Borden, W.B,;
Bravata, D.M.; Dai, S.; Ford, ESS.; et al. Heart disease and stroke statistics—2012 update: A report
from the American Heart Association. Circulation 2012, 125, 2-220.

® © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1371/journal.pone.0066742
http://www.ncbi.nlm.nih.gov/pubmed/23826124
http://dx.doi.org/10.1371/journal.pone.0111498
http://dx.doi.org/10.3389/fpubh.2019.00296
http://www.ncbi.nlm.nih.gov/pubmed/31709214
http://dx.doi.org/10.1136/bmj.h638
http://www.ncbi.nlm.nih.gov/pubmed/25687344
http://dx.doi.org/10.1186/s12916-017-0894-5
http://www.ncbi.nlm.nih.gov/pubmed/28693510
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Population 
	Description of the Measures 
	General Demographic Characteristics 
	Assessment of the Number of NCDs 
	Assessment of the HRQOL 

	Statistical Analysis 
	Ethical Statements 

	Results 
	Descriptions of Sample Characteristics 
	Description of the Scores of the WHOQOL-OLD Scale 
	Relationship between the Number of NCDs and the Scores of the WHOQOL-OLD Scale 

	Discussion 
	Conclusions 
	References

