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ABSTRACT
Objective To examine the self- reported prevalence of 13 
chronic conditions and poor health among Chinese adults 
aged 45 years and older with and without self- reported 
vision impairment.
Design Cross- sectional study from the China Health 
and Retirement Longitudinal Study 2018, a nationally 
representative survey of Chinese adults aged 45 years and 
older involving 19 374 participants.
Methods We used logistic regression to assess the 
association between vision impairment and 13 common 
chronic conditions and between vision impairment and 
poor health for those with any of these chronic conditions.
Results Older people with self- reported vision 
impairment were significantly more likely to report all 
13 chronic conditions (all p<0·05). After controlling for 
age, gender, education, residential status (rural vs urban), 
smoking and BMI, the highest adjusted odds were for 
hearing impairment (OR=4.00 (95% CI 3·60 to 4·44]) and 
depression (OR=2.28 (95% CI 2.06 to 2.51)). The lowest 
risk, though still significant, was for diabetes (OR=1·33 
(95% CI 1.11 to 2.05)) and hypertension (OR=1.20 (95% 
CI 1.04 to 1.38)). After controlling for these potential 
confounding factors, among older people with chronic 
conditions, those with vision impairment were 2.20 to 4.04 
times more likely to have poor health, compared with those 
without vision impairment (all p<0.001), with the exception 
of cancer (p=0.595).
Conclusions Higher prevalence of chronic conditions is 
strongly associated with vision impairment among older 
Chinese adults and poor health is strongly associated with 
vision impairment among people with chronic conditions.

INTRODUCTION
Management of the rising prevalence of 
chronic disease, especially in low- resource 
settings, is the main challenge facing health-
care systems worldwide and is, thus, a global 
development imperative.1 As global life 
expectancies rise, the proportion of the 
population affected by chronic conditions 
climbs as well, as does the prevalence of 

multimorbidity, the cooccurrence of two or 
more chronic conditions in a single person.2 
Chronic conditions, and, in particular, multi-
morbidity, are associated with a broad range 
of functional consequences, poor quality 
of life and well- being and are also a major 
contributor to health inequalities and consti-
tute an important economic burden.2–5

Vision impairment (VI) is among the most 
disabling of chronic conditions and increas-
ingly research attention has focused on the 
coexistence of VI and other chronic condi-
tions.6 7 However, the majority of existing 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Vision impairment (VI) is associated with higher 
prevalence of chronic conditions. However, little is 
known about the impact of VI on specific chronic 
conditions among older adults in lower and middle- 
income countries such as China.

WHAT THIS STUDY ADDS
 ⇒ Self- reported prevalence of all 13 chronic conditions 
assessed in this nationally representative sample of 
19 374 Chinese adults aged 45 years or older was 
higher among persons with VI (all p<0·05). Among 
people with chronic conditions, those with VI were 
2·20 to 4·04 times more likely to have poor health, 
compared with those without VI (all p<0·001), with 
the exception of cancer (p=0·595).

HOW THIS RESEARCH MIGHT AFFECT 
RESEARCH, PRACTICES AND POLICY

 ⇒ These nationally representative data provide strong 
evidence that VI is associated with increased risk 
of a range of common chronic diseases in low or 
middle- income country such as China. This provides 
further impetus for aggressive policies to address 
prevalent causes of VI, many of which are treatable 
at low cost, and also suggests that investment in 
such policies might be a way to reduce the burden 
of chronic disease in this setting.
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studies have focused on the association between VI and 
single chronic disease. A number of studies have reported 
that persons with VI experience a variety of chronic 
conditions at higher rates than those with normal vision, 
including diabetes,8 stroke,9 10 depression11–13 and cogni-
tive decline.14 15 Studies describing these associations in 
low or middle- income countries (LMICs) are relatively 
rare, highlighting the need for more such data.6

As the most populous and rapidly ageing LMIC,16 China 
had 59.3 million people with moderate to severe VI or 
blindness in 2019, nearly equivalent to the entire popula-
tion of the United Kingdom.17 Like many other countries, 
China has witness a considerable disease burden shifting 
from communicable, maternal, neonatal and nutritional 
conditions to non- communicable diseases (NCDs).18 19 
The national data show that among population aged 15 
years or older, the prevalence of NCDs has risen from 
15.7% in 2008 to 34.3% in 2018.20 The economic losses 
associated with these diseases over the period 2010–2030 
are (measured in real US dollar with the base year 2010) 
estimated to be US$7.7 trillion for China.21 In addition, 
70% of middle- aged or elderly Chinese with chronic 
conditions have multimorbidity, resulting in an estimated 
number of 240 million population.4

The current study aims to address the relative lack of 
data on VI and chronic disease risk in LMICs by analysing 
a nationally representative cross- sectional sample of older 
Chinese adults, with data on 13 common chronic condi-
tions. We aim to provide updated and robust national 
prevalence estimates for these 13 chronic conditions 
among older adults with and without VI. Furthermore, 
we will examine how health status differs between people 
with and without VI among those with chronic condi-
tions. We hypothesise that VI is associated with higher 
prevalence of chronic conditions, and also with higher 
prevalence of poor health among those with such condi-
tions.

METHODS
This study explores the cross- sectional association between 
VI and other chronic conditions and health status. We use 
data from the nationally representative China Health and 
Retirement Longitudinal Study (CHARLS). The detailed 
description of sampling strategy and cohort profile has 
been reported elsewhere.22 Briefly, CHARLS collects a 
nationally representative sample of Chinese residents 
aged 45 years and older, selected from 150 county- level 
administrative units in 28 provinces of China, using 
multistage stratified probability- proportionate- to- size 
sampling. CHARLS examines social, economic and 
health information among community- dwelling persons 
aged 45 years or older in China. Trained at Peking 
University, CHARLS staff members conducted one- to- one 
interviews in respondents’ homes with the use of face- to- 
face computer- assisted personal interview technology.22 23

Our study reports data from the latest wave of CHARLS, 
conducted in 2018. Among 19 816 participants, 19 752 
(99.7%) self- reported their vision function and 19 717 

(99.5%) reported on chronic diseases/conditions and 
health status. Our final analytic database includes 19 374 
participants (97.8%) with complete vision and health 
data. Even though this non- response rate (2.20%) is low, 
we used survey weights from CHARLS to address poten-
tial non- response bias.23

Vision impairment (self-reported distance vision)
Self- reported poor distance vision was used to measure 
VI. It was ascertained using the question: ‘How good is 
your eyesight for seeing things at a distance, like recog-
nising a friend from across the street (with glasses or 
corrective lenses if you wear them)? Would you say your 
eyesight for seeing things at a distance is excellent, very 
good, good, fair, or poor?’ Responses of ‘don’t know’ 
were excluded, and respondents answering ‘poor’ were 
classified as having vision impairment, while those 
responding ‘excellent’ to ‘fair’ were considered to have 
no vision impairment.

Chronic conditions
Following previous studies,4 5 we sought to include 
chronic conditions that are prevalent among elderly 
Chinese, which resulted in a list of 13 common chronic 
conditions. Among these conditions, 11 (hypertension, 
heart disease, dyslipidaemia, stroke, arthritis, asthma, 
chronic lung disease, cancer, kidney disease, diabetes 
and liver disease) were assessed based on self- reported 
diagnosis by a doctor. Participants were asked ‘have you 
been diagnosed by with (conditions listed below, read 
by interviewers on by one) by a doctor?’. Similar to the 
assessment of VI, hearing impairment was defined as 
having responded ‘poor’ to the question ‘Is your hearing 
excellent, very good, good, fair or poor (with a hearing 
aid if you normally use it and without if you normally 
don’t)?’.

In addition, depression was assessed with the 10- item 
Center for Epidemiologic Studies Depression Scale 
(CES- D 10), which detects depression risk in general 
populations, including older adults.24 25 Participants were 
asked ‘how often’ 10 depressive symptoms they have expe-
rienced during the past week on a 4- point scale, ranging 
from 0 (less than 1 day) to 3 (5–7 days). The CES- D 10 
scores were summed to derive scores ranging 0–30. 
Participants with CES- D 10 scores larger or equal to 10 
were classified as having clinically significant depressive 
symptoms.26 The CESD- 10 was highly validated for use in 
general populations in China and other settings.27 28

Health status
Self- rated health status was evaluated by asking this ques-
tion: ‘Would you say your health is very good, good, 
fair, poor, or very poor?’ and treated as a dichotomous 
variable.29 30 Poor health status was defined as having 
responded ‘poor’ or ‘very poor,’ while good health status 
was defined by any of the following answers: ‘very good’, 
‘good’ or ‘fair’.
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Other covariates
Demographic, socioeconomic and health- related 
behavioural covariates included self- reported age 
group (45–54 years, 55–64 years, 65–74 years, 75 years 
and above), gender (male or female), education (illit-
erate, some primary school, completed primary school, 
completed junior high school and above) and ever 
smoking (yes or no). Body mass index (BMI) was catego-
rised as normal (BMI <24 kg/m2), overweight (BMI from 
24 kg/m2 to 28 kg/m2), and obese (BMI> 28 kg/m2).

A participant’s urban versus rural residence was deter-
mined based on the administrative classification of the 
participant’s basic residing community (hukou, the 
Chinese household registration system).31 Every Chinese 
citizen is required to register in one and only one place 
of residence, which determines access to numerous social 
resources, such as education, healthcare and work.32

Statistical analysis
Frequencies (percentages) are reported to summarise 
the distributions of characteristics for participants with 
and without VI. Weighted prevalence of various chronic 

diseases was calculated separately for those with and 
without VI using the survey weight. Then, the weighted 
prevalence of self- rated poor health among people 
reporting any of each chronic disease was calculated for 
persons with and without VI. Multivaraite logistic regres-
sions were applied to analyse the association between 
VI and chronic conditions and the association between 
VI and poor health among participants with chronic 
diseases. All models are based on the 19 374 participants 
with complete data for both VI and chronic disease 
status. All analyses were conducted using Stata V.16.0 
(StataCorp LP, College Station, Texas).

RESULTS
The mean age of 19 374 respondents was 62.0 years, 
52.4% were women, 34.4% and had junior school or 
higher education level (table 1). Among these, 4006 
(20.6%) reported VI. Compared with those without VI 
(p<0.001 for all), these respondents had a higher mean 
age (65.2 vs 61.0), were more likely to be women (61.3% 
vs 50.1%), illiterate (35.4% vs 19.3%), rural- dwelling 

Table 1 Characteristics of study participants drawn from the China Health and Retirement Longitudinal Study (CHARLS) 
2018 survey

Total Vision impairment

P value

Total (N=19 374) Yes (N=4006) No (N=15 368)

n (%) 95% CI n (%) 95% CI n (%) 95% CI

Age, years < 0.001

  45–54 5409 (28.2%) 27.6 to 28.9 694 (17.7%) 16.6 to 19.0 4698 (31.0%) 30.3 to 31.8

  55–64 6327 (33.0%) 32.3 to 33.7 1107 (28.3%) 26.9 to 29.7 5194 (34.3%) 33.5 to 35.0

  65–74 5040 (26.3%) 25.7 to 26.9 1309 (33.4%) 32.0 to 34.9 3713 (24.5%) 23.8 to 25.2

  ≥75 2395 (12.5%) 12.0 to 13.0 806 (20.6%) 19.3 to 21.9 1544 (10.2%) 9.7 to 10.7

Gender < 0.001

  Male 9267 (47.6%) 46.9 to 48.3 1552 (38.7%) 37.2 to 40.3 7664 (49.9%) 49.1 to 50.7

  Female 10 221 (52.4%) 51.7 to 53.1 2454 (61.3%) 59.7 to 62.8 7704 (50.1%) 49.3 to 50.9

Education < 0.001

  Illiterate 4439 (22.8%) 22.2 to 23.4 1417 (35.4%) 33.9 to 36.9 2968 (19.3%) 18.7 to 19.9

  Some primary school 4011 (20.6%) 20.0 to 21.2 891 (22.2%) 21.0 to 23.6 3094 (20.1%) 19.5 to 20.8

  Primary school 4326 (22.2%) 21.6 to 22.8 834 (20.8%) 19.6 to 22.1 3481 (22.7%) 22.0 to 23.3

  Junior high school and 
above

6712 (34.4%) 33.8 to 35.1 864 (21.6%) 20.3 to 22.9 5825 (37.9%) 37.1 to 38.7

Residence < 0.001

  Urban 3693 (21.4%) 20.8 to 22.0 567 (15.8%) 14.6 to 17.0 3110 (22.9%) 22.2 to 23.7

  Rural 13 543 (78.6%) 78.0 to 79.2 3022 (84.2%) 83.0 to 85.4 10 446 (77.1%) 76.3 to 77.8

Ever smoking < 0.001

  No 10 199 (57.2%) 56.5 to 57.9 2336 (61.8%) 60.3 to 63.4 7808 (56.0%) 55.1 to 56.8

  Yes 7629 (42.8%) 42.1 to 43.5 1442 (38.2%) 36.6 to 39.7 6146 (44.0%) 43.2 to 44.9

BMI < 0.001

  Normal 7647 (53.4%) 52.6 to 54.2 1775 (56.5%) 54.8 to 58.2 5831 (52.5%) 51.5 to 53.4

  Overweight 4773 (33.3%) 32.6 to 34.1 982 (31.3%) 29.7 to 32.9 3774 (34.0%) 33.1 to 34.8

  Obese 1905 (13.3%) 12.8 to 13.9 384 (12.2%) 11.1 to 13.4 1511 (13.6%) 13.0 to 14.2

BMI, body mass index.
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(84.2% vs 77.1%), have never smoked (61.8% vs 56.0%) 
and have a normal BMI (56.5% vs 52.5%).

The weighted prevalence of all 13 chronic conditions 
was significantly higher among people with VI compared 
with those without (p<0.001 for all, table 2). Depression 
(60.5% (95% CI 58.1, 63.0)) was the most prevalent 
chronic condition among participants with VI, compared 
with 37.0% (95% CI 35.2 to 38.8) of people without VI. 
The prevalence of hearing impairment also differed strik-
ingly between those with and without VI (33.3% (95% CI 
31.3 to 35.2) vs 9.10% (95% CI 8.50 to 9.80)).

Participants with VI reported a significantly higher 
weighted prevalence of poor health than did those 
without (p<0.001 for all except cancer, p=0.542); table 3). 

For participants with VI, the prevalence of self- reported 
poor health status exceeded 50% among those self- 
reporting all of the 13 chronic diseases. People with VI 
and diagnosed asthma reported the highest prevalence 
of poor health of 72.7% (95% CI 63.6 to 81.9).

After controlling for potential confounding factors, 
VI was significantly associated with greater odds of self- 
reporting all 13 chronic diseases (all p<0.05) among 
participants in the current study (table 4). The highest 
adjusted ORs were for hearing impairment (OR=4.00 
(95% CI 3.60, 4.44)) and depression (OR=2.28 (95% 
CI 2.06 to 2.51)), while diabetes (OR=1.33 (95% CI 1.11 
to 2.05)) and hypertension (OR=1.20 (95% CI 1.04 to 
1.38)) had the lowest.

Table 2 Prevalence of different chronic conditions among participants with and without self- reported vision impairment

Condition

Total Vision impairment

P value

(n=19 374) Yes (n=4006) No (n=15 368)

Prevalence (%) 95% CI Prevalence (%) 95% CI Prevalence (%) 95% CI

Hypertension 13.9 12.9 to 14.9 18.3 16.5 to 20.2 12.9 11.8 to 14.1 <0.001

Heart attack 7.3 6.7 to 8.0 11.4 9.7 to 13.0 6.4 5.7 to 7.0 <0.001

Dyslipidaemia 11.1 10.2 to 12.1 13.4 11.7 to 15.1 10.6 9.6 to 11.6 <0.001

Stroke 5.1 4.6 to 5.6 8.1 7.0 to 9.3 4.4 3.9 to 4.9 <0.001

Arthritis 10.0 9.2 to 10.7 14.4 12.4 to 16.3 9.2 8.3 to 10.0 <0.001

Asthma 2.1 1.8 to 2.4 4.0 3.1 to 4.8 1.6 1.4 to 1.9 <0.001

Chronic lung disease 5.1 4.7 to 5.6 8.3 7.2 to 9.5 4.4 3.9 to 4.9 <0.001

Cancer 1.3 1.1 to 1.5 1.9 1.3 to 2.5 1.1 0.9 to 1.4 0.0224

Kidney disease 4.2 3.5 to 4.9 5.9 4.7 to 7.0 3.8 3.0 to 4.5 <0.001

Diabetes 5.4 4.9 to 5.9 6.3 5.3 to 7.2 5.2 4.6 to 5.8 0.0065

Liver disease 3.4 2.8 to 4.0 4.4 3.6 to 5.3 3.1 2.4 to 3.8 <0.001

Hearing impairment 14.1 13.2 to 15.0 33.3 31.3 to 35.2 9.1 8.5 to 9.8 <0.001

Depression 41.4 39.7 to 43.0 60.5 58.1 to 63.0 37.0 35.2 to 38.8 <0.001

Table 3 Prevalence of self- rated poor health among participants with and without self- reported vision impairment reporting 
different chronic diseases

Condition

Total Vision impairment No vision impairment

P value

Prevalence of self- 
reported poor health 
(%) 95% CI

Prevalence of self- 
reported poor health 
(%) 95% CI

Prevalence of self- 
reported poor health 
(%) 95% CI

Hypertension 34.8 30.3 to 39.3 58.2 53.1 to 63.3 27.6 21.8 to 33.5 <0.001

Heart attack 43.0 39.4 to 46.6 63.6 56.8 to 70.5 34.6 30.5 to 38.8 <0.001

Dyslipidaemia 37.9 33.0 to 42.7 63.6 58.0 to 69.3 29.9 23.8 to 36.0 <0.001

Stroke 51.8 47.5 to 56.2 68.5 62.1 to 74.9 44.6 39.5 to 49.6 <0.001

Arthritis 32.6 29.0 to 36.2 54.9 48.3 to 61.5 26.1 22.6 to 29.6 <0.001

Asthma 57.5 51.5 to 63.4 72.7 63.6 to 81.9 48.5 40.9 to 56.1 <0.001

Chronic lung disease 44.7 40.5 to 48.8 64.0 58.0 to 70.0 36.2 31.4 to 40.9 <0.001

Cancer 55.8 47.1 to 64.6 60.2 43.9 to 76.4 54.2 43.4 to 64.9 0.5422

Kidney disease 53.2 45.4 to 61.0 70.6 62.8 to 78.4 46.5 35.3 to 57.7 <0.001

Diabetes 34.4 30.2 to 38.6 57.0 48.8 to 65.3 27.6 23.0 to 32.2 <0.001

Liver disease 40.6 32.2 to 49.1 66.6 57.3 to 75.8 30.9 22.3 to 39.5 <0.001

Hearing impairment 48.9 46.0 to 51.8 61.2 57.8 to 64.7 37.0 33.3 to 40.7 <0.001

Depression 38.6 36.5 to 40.8 58.3 55.3 to 61.4 31.3 28.9 to 33.6 <0.001
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After controlling for potential confounding factors, 
VI was associated with greater odds of self- reported poor 
health among persons self- reporting 12 of the 13 chronic 
conditions (p<0.001 for all, table 5), the exception being 
cancer (p=0.595). The highest adjusted odds were for 
hypertension (OR=4.04 (95% CI 3.04 to 5.36)) and 
dyslipidaemia (OR=4.02 (95% CI 3.03 to 5.33)).

DISCUSSION
VI is an important public health problem in China.33–38 
Due to population growth and ageing, the prevalence 
of eye disease has steadily increased over the past 
decades.39 Data from the Global Burden of Diseases, 
Injuries and Risk Factors Study (GBD) 2019 show that 
the age- standardised prevalence of moderate and severe 
VI in China increased more rapidly than in any other 

G20 countries from 1990 to 2019.17 Our analysis using 
nationally- representative data revealed that people with 
VI had significantly elevated prevalence of self- reported 
chronic conditions. We also found that VI was signifi-
cantly associated with higher weighted prevalence of 
poor health among those reporting chronic conditions.

We conducted a systematic literature search for 
published papers addressing VI and chronic condi-
tions among Chinese populations in PubMed and Web 
of Science for English publications and China National 
Knowledge Infrastructure for Chinese publications on 
20 January 2023. We used the search terms ‘‘vision disor-
ders’’, ‘‘visual impairment’’, ‘‘vision impairment’’, ‘‘vision 
disorder’’, ‘‘vision loss’’, ‘‘loss of vision’’, “eye disease” and 
‘‘eye disorder’’ to identify vision impairment. To identify 
chronic conditions, we use the search terms “chronic 
conditions”, “chronic diseases”, “multimorbidity”, 
“comorbidity”, “cardiovascular disease or CVD”, “cardio-
vascular metabolic disease, CMD” as well as each of 13 
common chronic conditions included in our analysis. We 
limited our search to studies published in English in 2010 
or later, using data on adults collected in China.

We found no studies examining the prevalence and 
effects of VI across a broad range of chronic conditions 
among older Chinese adults. We did encounter publi-
cations confirming the association between VI and a 
number of individual chronic condition in a dyadic 
analytic fashion. Such analyses have been limited to a 
few conditions, most notably cardiometabolic disease 
and its risk factors: diabetes,40 stroke,41 42 hyperten-
sion43 and dyslipidaemia.35 VI is also found to coexist 
frequently alongside hearing loss in elderly popula-
tions, and this dual sensory impairment is reported 
to be associated with negative impacts on function, 
cognitive abilities, mental health and well- being.12–14 
Although rigorous casual evidence is limited, a number 
of potential pathways have been hypothesised to explain 
the observed association between VI and specific condi-
tions. For example, in the area of cognitive decline and 
dementia, some common causes (eg, neurodegenerative 
or microvascular disease) of both VI and poor cogni-
tion might explain the correlation.44 45 Several indirect 
pathways have also been proposed. Poor vision is known 
to increase cognitive load,46 which causes sensory stress 
and takes a negative impact on cognitive function that 
increases dementia risk. VIs may also be associated with 
risk factors for cognitive impairment, such as depression, 
social isolation, and lack of physical activity.47 48 Sensory 
deprivation hypothesis suggests that a prolonged lack 
of adequate sensory input may directly result in cogni-
tive deterioration and result in direct alteration of brain 
structure and function.49

In addition, there is another body of literature specif-
ically studying multimorbidity, the coexistence of two or 
more chronic conditions; however, vision has rarely been 
included in such analyses. A few studies have examined 
visual impairment in conjunction with other chronic 
diseases,4 5 but these analyses have focused on the 

Table 4 Odds of different chronic diseases among 
participants with versus without self- reported vision 
impairment

Condition OR 95% CI P value

Hypertension 1.197 1.037 to 1.381 0.014

Heart attack 1.659 1.417 to 1.941 <0.001

Dyslipidaemia 1.415 1.228 to 1.630 <0.001

Stroke 1.544 1.294 to 1.844 <0.001

Arthritis 1.635 1.385 to 1.930 <0.001

Asthma 1.716 1.318 to 2.234 <0.001

Chronic lung disease 1.610 1.343 to 1.929 <0.001

Cancer 1.440 1.014 to 2.044 0.041

Kidney disease 1.552 1.266 to 1.903 0.002

Diabetes 1.333 1.111 to 1.599 <0.001

Liver disease 1.641 1.314 to 2.049 <0.001

Hearing impairment 3.998 3.600 to 4.439 <0.001

Depression 2.277 2.064 to 2.512 <0.001

Table 5 Odds of self- rated poor health among participants 
reporting different chronic diseases with versus without self- 
reported vision impairment

Condition OR 95% CI P value

Hypertension 4.037 3.040 to 5.360 <0.001

Heart attack 2.366 1.714 to 3.264 <0.001

Dyslipidaemia 4.022 3.033 to 5.332 <0.001

Stroke 2.200 1.509 to 3.208 <0.001

Arthritis 2.849 2.037 to 3.986 <0.001

Asthma 3.334 1.835 to 6.057 <0.001

Chronic lung disease 3.364 2.292 to 4.937 <0.001

Cancer 1.241 0.560 to 2.749 0.595

Kidney disease 3.392 2.170 to 5.301 <0.001

Diabetes 3.796 2.602 to 5.538 <0.001

Liver disease 2.320 1.460 to 3.688 <0.001

Hearing impairment 2.621 2.148 to 3.198 <0.001

Depression 2.900 2.546 to 3.303 <0.001
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cumulative number of conditions, including VI, rather 
than assessing VI as a risk factor for other chronic condi-
tions.

Our analysis using CHARLS 2018 data is, according to 
the above review, the most up- to- date, nationally repre-
sentative estimate of the prevalence and impact of VI 
across a broad range of chronic conditions among older 
Chinese adults. Our analysis extended on previous work 
by including a broad inventory of 13 chronic condi-
tions highly prevalent among older Chinese adults. Our 
analysis closely mirrors that of a cross- sectional US popu-
lation study from the National Health Interview Survey 
(2010–2014).50 Both studies used a similar self- reported 
definition of VI and included a similar list of 13 chronic 
conditions, controlling for similar confounders. In both 
studies, participants with VI were more likely to report 
chronic conditions than those without. Among those 
with chronic conditions, participants reporting VI were 
more likely also to report poor health status than were 
those without VI, although the magnitude of that associ-
ated was larger in the Chinses setting (adjusted ORs for 
the 13 conditions: 2.20 to 4.04 in China vs 1.66 to 2.70 in 
the USA)

The demographic characteristics, social- economic 
development, risk profiles of chronic diseases and the 
healthcare systems in the USA and China differ in many 
ways. Nevertheless, the patterns of the prevalence and 
impact of VI across a broad range of chronic conditions 
among older adults in China parallel those found in their 
counterparts in the USA. This reflects the global epidemi-
ological transition in low and middle- income countries, 
as previously seen in high- income countries. China, like 
many other countries in the world, is undergoing rapid 
epidemiological transition and population ageing with a 
rising burden of NCDs. Consequently, the prevalence of 
multimorbidity is increasing.4 5 The coexisting of VI and 
other chronic conditions warrants further investigation 
and contextually relevant evidence to inform polices.

In addition, the larger magnitude of the association 
between VI and poor health among people with chronic 
conditions in our study highlights the challenge China 
and many other LMICs are facing regarding manage-
ment of NCDs. Hypertension is a case in point. Among 
the US adults with hypertension, 81.6% are aware, 73.1% 
are on treatment, and 48.6% have well- controlled blood 
pressure.51 By contrast, the corresponding rates are 
only 44.7%, 30.1%, and 7.2% in China.52 Many factors 
contribute to these differences, a crucial one being 
the suboptimal quality of primary healthcare (PHC) 
in China.53 Shortfalls in financing, service integration, 
education and training still exist in China that under-
mine its PHC system’s ability to deliver services for the 
prevention and management of chronic conditions in 
equitable fashion.53

Our results have profound public health implications 
for eye health services in China and other LMICs: the 
fact that VI is linked with the prevalence of a broad list 
of chronic conditions underscores the importance of 

prevention and treatment of VI as public health prior-
ities. Due to traditional beliefs,14 older Chinese adults 
often view age- related eye disease as an inevitable part 
of ageing and may be reluctant to receive formal diag-
nosis or treatment. A recent cross- sectional study in rural 
areas across nine Chinese provinces shows that mild 
and moderate- to- severe visual impairment are mostly 
caused by uncorrected refractive error and cataract, both 
highly treatable.34 Our results suggest that public aware-
ness should be raised and VI among the elderly treated 
more actively. The additional burden of poor health 
among people with chronic conditions suffering from 
VI highlights the need for more frequent vision assess-
ment,54 particularly among those with hypertension and 
dyslipidaemia. As the global burden of NCDs increases, 
PHC is emerging as the focus of both prevention and 
life- long management of chronic disease.55 In the era of 
increasing disease and economic burden of NCDs and 
multimorbidity,4 18 19 56 health system must shift from a 
single disease focus to a person- centred approach.57 The 
GBD 2019 China Study17 shows that age- standardised 
prevalence of all common blinding eye diseases dropped 
over the past three decades in China, except for diabetic 
retinopathy. Their analysis found that the increase was 
attributed more to age -specific prevalence than to popu-
lation ageing, largely due to the substantial changes 
in the lifestyle of Chinese people. Within the context 
of universal health coverage (UHC), it is of particular 
importance to integrate the prevention and control of 
chronic eye diseases into China’s national management 
of chronic diseases. As China advances its UHC in the 
Healthy China 2030 policy,58 this also illustrates the need 
for an Integrated People- centred Eye Care strategy59 in 
China.60

The causal relationship between VI and general health 
is complex, recently published reviews have summarised 
a number of potential pathways (illustrated in online 
supplemental figure S1)6 61: (1) direct pathways through 
the effect of VI on systemic health: increased risk of 
chronic disease, decreased functional status, frailty; (2) 
indirect pathways through activity and participation: 
reduced access to healthcare, increased injuries, limita-
tions in physical activity, increased risk of social isolation, 
leading to depression and dementia; (3) shared common 
risk factors (individual- level traits, environmental and 
health system characteristics) including smoking, alcohol 
consumption, socioeconomic status and conditions with 
both ocular and systemic manifestations (eg, cardiovas-
cular disease, diabetes, hypertension, stroke). However, 
most of the existing studies are conducted from, future 
studies based on representative data from LMICs are 
warranted to generate context- relevant evidence for 
countries in the developing world.

Strengths of the present study included the large, 
nationally representative sample, and the detailed infor-
mation regarding demographic, socioeconomic and 
health- related behavioural characteristics in addition 
to self- reported data on vision, chronic conditions and 
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health status collected in CHARLS. Compared with 
previous studies,12 14 40–43 the wider array of 13 chronic 
conditions allows us to explore more fully the impact of 
VI on the health of older Chinese adults.

Despite these strengths, our study has several limita-
tions. First, the data we used were cross- sectional; we, 
therefore, cannot interpret the associations found as 
causal. Irrespective of their direction, these associations 
underscore the need for more attention to VI in the 
current health system. Second, our measurement of VI 
was non- objective. As a large- scale, nationally represen-
tative survey, it was only practical for CHARLS to acquire 
self- reported vision measures. Similar definition of self- 
reported poor vision was also used based on the English 
Longitudinal Study of Ageing62 as well as the National 
Health Interview Survey50 conducted among older adults 
in England and the USA. Although previous studies have 
shown a strong correlation between self- reported vision 
and objective measurements,63 some discrepancies may 
exist.64 Last but not least, we used participant- reported 
diagnosis by a physician for 12 of the 13 chronic illnesses 
studied (with the exception of depression). Despite 
China’s recent health system reform, which extended 
essential healthcare and insurance coverage to the entire 
population, high- quality care for prevention and manage-
ment of chronic conditions is still less accessible in rural 
settings, particularly at the PHC level.53 As a result, the 
actual prevalence of the included chronic conditions 
might be higher than the current estimate, due to 
underdiagnosis. Hence, the actual association between 
VI and prevalence of chronic conditions might be even 
stronger than the current estimate in our analysis.

A higher prevalence of a broad range of chronic condi-
tions is significantly associated with VI among older 
Chinese adults. Among those with chronic conditions, 
the burden of poor health is significantly greater among 
persons with VI compared with those without. These 
findings from a nationally representative cohort suggest 
the need for further attention among both policymakers 
and researchers to the coexistence of VI and chronic 
conditions, both to better understand the problem and 
to inform contextually relevant strategies to promote 
healthy ageing among older persons in China and other 
LMICs.
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