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Background: Identification is the first step for treatment of hypertension.
However, the awareness rate of hypertension was not high globally. This study
aimed to examine the potential role of health insurance for early-identifying
hypertension among urban older residents in China.

Methods: In this cross-sectional study, urban residents aged 60+ years were
chosen from Nanjing municipality of China in 2018. The outcome measure
was hypertension status ("‘no hypertension,” “diagnosed hypertension” or “un-
diagnosed hypertension”). Independent variable was health insurance (“Urban
Employee Basic Medical Insurance scheme, UEBMI" or “Urban Resident Basic
Medical Insurance scheme, URBMI"). Logistic regression models were introduced
to estimate odds ratio (OR) and 95% confidence interval (Cl) to examine the
association between health insurance and hypertension.

Results: Totally, 19,742 participants completed the study. Among overall, URBMI
and UEBMI participants, 47.2% (95%Cl = 46.5, 47.9%), 38.4% (95%Cl = 37.3, 39.6%)
and 52.1% (95%Cl =51.2, 53.0%), separately, were diagnosed with hypertension,
while the prevalence of un-diagnosed hypertension was 12.7% (95%Cl=12.2,
13.2%), 18.5% (95%Cl =176, 19.4%) and 9.6% (95%Cl=9.1, 10.1%), respectively.
For overall participants, those with UEBMI were more likely to have hypertension
identified (OR=1.20; 95%Cl =1.11, 1.29) and at lower odds to experience un-
diagnosed hypertension (OR=0.68; 95%Cl=0.61, 0.76) compared to their
counterparts with URBMI after control for potential confounders. Moreover,
such associations of health insurance with diagnosed and un-diagnosed
hypertension were also observed among participants stratified by age and
gender.

Conclusion: Favorable health insurance may be a pathway for identifying
hypertension among urban older residents in China. This study has important
public health implications that hypertension may be identified early through
favorable health insurance policies for older residents in China.
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Introduction

Hypertension (HTN) is a major contributor to cardiovascular
diseases (CVDs) and the leading cause of premature death worldwide
(1). It has been documented by World Health Organization (WHO)
in 2021 that approximately 1.28 billion adults aged 30-79years
experienced HTN globally (1), and this estimate would be about 1.56
billion by 2025 (2). On the other hand, among overall HTN individuals
only 54.0% were diagnosed and further only 21.0% of these identified
HTN patients had their blood pressure (BP) under control (1). For
China, the diagnostic rate of HTN was just 41.0% based on a nationally
representative data collected in 2018 (3), which was much lower than
the global average level (1). From a public health perspective, the
earlier HTN individuals are identified and the more HTN patients
have their blood pressure under control, the much better for
HTN treatment.

China, the most populous country in the world, has been
witnessing much higher HTN prevalence among residents aged 60+
years (53.2%) than adults aged 35-59 years (26.1%) (4, 5). It implies
that the disease burden caused by HTN was much heavier for older
people than those adults aged 35-59 years in China. Moreover, the
proportion of people aged 60+ years increased from 10.3% in 2000 to
18.7% in 2020, showing a rapid aging of population in China (6).
Therefore, it is a priority for China to improve the diagnostic rate of
HTN among residents, especially the older people. In other words, it
is an urgent need to identify individuals with HTN as early as possible
in the campaign against HTN at the population level in China.

With efforts to enhance diagnostic rate of HTN, experts called for
doctors to assess BP for individuals aged 35+ years at their each visit
to hospitals in early 1990s in China (7). Shanghai Municipal Health
Bureau launched a regulation that BP should be measured for all
people who visited grade-one hospitals (primary care/community
health service centers) in Shanghai since July 1, 1999 (8). Surprisingly,
35.8% of outpatients were identified with HTN under this regulation
during the starting half year (from July one to December 31 of 1999)
in Shanghai (8). Furthermore, such an approach for promoting HTN
identification through BP measurement at patients’ visits to hospitals
was examined to have good feasibility in addition to its effectiveness
in different regions of China (9). Thus, the Central Government of
China in 2012 formally issued a policy that doctors shall provide BP
measurement for each patient at his/her visit to general hospitals or
community-level primary care centers (10). Consequently, each
patient would have his/her BP assessed at each visit to a hospital/
primary care center by a doctor after 2012 in China.

Reasonably, the more frequently an individual visits hospitals/
primary care centers, the more likely he/she will have his/her BP
assessed by a doctor. In such a case, individuals with HTN can
be diagnosed as early as possible. Interestingly, health insurance has
been investigated to be positively associated with visit to hospitals/
primary care centers among residents, particularly urban inhabitants
in China (11-19). Moreover, health insurance was also examined in a
positive relation to diagnosis of HTN for age-specific adults in USA
and China (20-23). Therefore, it may be practicable and effective for
identifying HTN through improving health insurance coverage
and level.

Currently, there are two health insurance schemes for urban
residents in China. One is the Urban Employee Basic Medical
Insurance scheme (UEBMI) which was launched in 1999 (24).
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All urban employees were required for a compulsory enrollment with
UEBMI and, of course, would have UEBMI even after retirement (24).
The other is the Urban Resident Basic Medical Insurance scheme
(URBMI) that was established in 2007 (25). URBMI was
recommended for those residents who had no formal employment
contract or were unemployed, including kids and students (25).
Compared to URBMI, UEBMI stipulates a higher financing level and,
of course, a higher reimbursement rate, and consequently has more
benefits for the insured in China (26). With continuous efforts made
by the Central Government of China, almost a universal coverage of
health insurance has been achieved recently (95% rural and 100%
urban residents covered by either UEBMI or URBMI at the end of
2017) in China (27).

Considering that: (1) each urban resident holds a health insurance
scheme (UEBMI or URBMI), (2) health insurance is positively
associated with visit to hospitals, (3) an individual will have his/her
BP measured by a doctor when he/she visits a hospital/primary care
center, and (4) UEBMI has more benefits compared to URBMI for the
insured, we hypothesized that, compared to their counterparts with
URBM]I, individuals with UEBMI may have higher odds of being
identified early if they have HTN in China. To test this hypothesis,
we conducted a study to examine the associations of health insurance
with diagnosed and un-diagnosed HTN, separately, among urban
residents aged 60+ years in regional China.

Methods
Study design and participants

This was a cross-sectional study, conducted in Nanjing
municipality, a typical megacity in eastern China, in 2018. Nanjing
had five urban and six suburban administrative districts and
approximately 8.43 million registered inhabitants, with 20.9% aged
60+ years, in 2018 (28). To be eligible for the study, a participant must
be: (1) a resident registered in one of the five urban districts of
Nanjing, (2) 60+ years old, (3) without psychiatric disorders, and (4)
without literal/cognitive problems.

A multi-stage sampling method was applied to select participants.
The study sample size was determined to be sufficient at the district
level. The number of participants within a single district was estimated
with consideration of the sampling approach employed, the presently-
available prevalence (22.9%) of un-diagnosed HTN among urban
older residents (3), expected response rate (85%), statistical power
(90%), and stratified analysis expected (3 subgroups of age).
Consequently, the district-level sample size should be about 3,402,
resulting in that approximately 17,010 participants would be recruited
from all the five urban districts at the municipality-level in the study.

In China, there are four levels of official government body,
including central government, province/municipality, urban
district/rural country, and administrative street/town. However, in
the actual situation, a non-government entity, the administrative
in the
administrative system as the lowest and geographically smallest

urban community/rural village is also involved
stratum. Typically, a community/village comprises of several
neighborhoods. In this study, participants were randomly selected
from all the five urban districts using a multi-stage sampling

approach. First, three administrative streets were selected from
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each of the five urban district. Then, three administrative
communities were determined within each of the three selected
streets. Next, three neighborhoods were chosen from each of the
three determined communities. Thus, 135 neighborhoods were
finally chosen from all the five urban districts, and all eligible
subjects within these selected neighborhoods were invited to
participate in the study. Figure 1 displayed the flowchart of
participants’ selection.

A written informed consent was provided by each participant.
This study was reviewed and approved by The Ethics Committee of
Geriatric Hospital of Nanjing Medical University. Data were
de-identified before analysis. The methods employed in this study
were in line with recommendations by the Declaration of Helsinki.

Data collection

The information was collected via questionnaire survey,
including participant’s age, gender, educational attainment, marital
status, income (retirement pension), health insurance, self-
reported history of main chronic conditions (including diabetes,
coronary heart disease, stroke and dyslipidemia). Meanwhile, BP,
body weight and height were objectively measured for
each participant.

BP was assessed for each participant with a calibrated
sphygmomanometer using Korotkoff sounds based on standardized
procedures recommended for Chinese BP measurement (29). BP
was measured at least twice for each participant and the mean value
was used in this study (29). As for measurement of body weight and
height, they were recorded to the nearest 0.1 kilogram and 0.01
meter, respectively, for each participant. Moreover, they were also
measured two times, separately, and the means were applied to
calculate the body mass index (BMI) with boy weight (kg) divided

by height (m? according to the scheme of chronic
non-communicable disease and risk factor surveillance in
China (30).

Study variables

Outcome variable

The outcome variable was BP status. The diagnosis and
classification of BP in this study were based on the Guidelines for
the Primary Management of Hypertension in China (29). An
individual who had been diagnosed as a HTN patient by a registered
physician was classified as “having diagnosed HTN” in the study. On
the other hand, a participant was defined as “having un-diagnosed
HTN;,” if his/her systolic/diastolic BP was assessed >140/90 mmHg
(29) and he/she was not diagnosed as a HTN patient previously by
a doctor. Thus, each participant was categorized as having “normal
blood pressure,” “diagnosed HTN” or “un-diagnosed HTN” in
the analysis.

Independent variable

The independent variable was health insurance status. In our
study city, Nanjing, two types of health insurance scheme, UEBMI
and URBMI, were established for all urban residents in 2007 and
worked well afterwards (25, 31). However, a disparity of benefits
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exists between URBMI and UEBMI, as UEBMI beneficiaries can
get more reimbursement benefits compared with their URBMI
counterparts (26, 32). For URBMI, the reimbursement rate was
50% for outpatient visit to community-level primary care service
centers, while only 30% for outpatient visit to general hospitals,
and moreover there was an RMB360000.0 upper limit of
reimbursement per person per year (33). On the other hand, for
UEBM]I, the reimbursement rate was 70 and 60% for outpatient
visit to primary care centers and general hospitals, respectively,
and there was no upper limit of reimbursement (34). All the
participants were covered by either URBMI or UEBMI in this
study, and thus categorized into having “URBMI” or “UEBMI” in
the analysis.

Covariates

Some covariates were considered in this study. According to
findings from the recent China Health and Retirement Longitudinal
Study (CHARLS), resident’ socio-demographic characteristics, and
status of main chronic conditions were the influencing factors for
healthcare seeking behaviors (35). Thus, participants’ socio-
demographic characteristics and status of selected chronic
conditions were treated as potential confounders in the analysis.
Socio-demographic characteristics referred to subject’s age (60-69,
70-79 or 80+ years), gender (men or women), educational
attainment (<6, 7-12 or 13+ schooling years), marital status (“single”
or “having a spouse/partner”) and income (“< annually mean value
of retirement pension” or “> annually mean value of
retirement pension”).

The most common abnormal health conditions that might
influence residents to seek outpatient service were also adjusted for in
the analysis, including excess body weight, diabetes, coronary heart
disease, stroke and dyslipidemia. Participants were classified into
subgroups of “not excess body weight (BMI <24 kg/m?),” overweight
(BML: 24-27kg/m?)” or “obese (BMI>=28kg/m?)” based on BMI
cutoffs recommended specifically for Chinese adults (30). The
histories of diabetes, coronary heart disease, stroke and dyslipidemia,
one by one, were self-reported by each participant. Thus, a participant
was classified as “having the disease (Yes),” if he/she had been
clinically diagnosed with one of the corresponding diseases.
Otherwise, he/she was classified as “not having the disease (no)” in
the analysis.

Data analysis

Firstly, chi-square test was applied to compare the differences
in health insurance status and the prevalence of diagnosed and
un-diagnosed HTN by participant’s socio-demographic features.
Then, three mixed-effect logistic regression models were
introduced to estimate odds ratios (ORs) and 95% confidence
intervals (CIs) for examining the association of health insurance
with diagnosed and un-diagnosed HTN, separately. Model 1 was
a univariate analysis with health insurance as the single
explanatory variable and study neighborhood as the random effect.
Model 2 was a multivariate analysis with adjustment for
participants’ socio-demographic characteristics (age, gender,
educational level, marital status, and income) in addition to those
included in Model 1. Model 3 was also a multivariate analysis with

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1420465
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Dou etal. 10.3389/fpubh.2024.1420465

Nanjing Municipality, China
Five urban and six suburban administrative districts in 2018

J

Study areas: all the five urban districts <&

® District-level sample size
estimated (n=3402)

® Overall sample size determined

\L in the study (N=17010)

® Three administrative streets chosen
from each of the five urban district

® Three administrative communities

selected from each chosen street < Participant’s recruitment: a multi-stage
randomly cluster sampling method

® Three neighborhoods determined

from each selected community

J

Finally, 135 neighborhoods in total

All eligible subjects within these
<—— | involved neighborhoods were invited

were determined in the study to participate in the study

Inclusion eligibility: aged 60+ years
® registered in one of the five
urban districts of Nanjing

® without cognitive/literal

Eligible participants invited (n=21435) < problems and/or psychiatric

disorders
® 1o cognitive/literal problem

Participants successfully completed the
study (n=19742)

l

Finally, 19742 participants included in the analysis

_—> Response rate: 92.1% (19742/21435)

FIGURE 1
Flow chart of participant’s selection in the study.

further consideration of history of chronic conditions (body  was set as p<0.05 (two-sided). EpiData 3.1 (The EpiData
weight status, self-reported diabetes, self-reported coronary heart ~ Association 2008, Odense, Denmark) and SPSS version 20.0 for
disease, self-reported stroke, and self-reported dyslipidemia) in ~ Windows (SPSS Inc., Chicago, IL, United States) were used to
addition to those adjusted for in Model 2. The significance level  enter and analyze the data.
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TABLE 1 Selected socio-demographic and anthropometric characteristics of participants aged 60+ years in urban areas of Nanjing of China by health

insurance in this study.

Participants by health insurance, % (n)

URBMI* UEBMI}
Overall N =19,742 35.4 (6983) 64.6 (12759)
Age (yrs)
60-69 61.0 (12051) 63.1 (4044) 59.9 (7647)
70-79 30.7 (6044) 28.9 (2017) 31.6 (4027) <0.001
80+ 8.3 (1647) 8.0 (562) 8.5 (1085)
Gender
Men 47.8 (9442) 40.6 (2837) 51.8 (6605) <0.001
Women 52.2 (10300) 59.4 (4146) 48.2 (6154)
Educational attainment (schooling years)
0-7 40.8 (8045) 76.0 (5305) 21.5 (2740)
7-12 48.4 (9548) 22.2 (1553) 62.7 (7995) <0.001
13+ 10.9 (2149) 1.8 (125) 15.9 (2024)
Marital status
Single 13.8 (2715) 17.9 (1249) 11.5 (1466) <0.001
Having a spouse/partner 86.2 (17027) 82.1 (5734) 88.5 (11293)
Income
<annually mean value of
30.6 (6036) 38.9 (2717) 26.0 (3319) <0.001
retirement pension
>annually mean value of
] i 69.4 (13706) 61.1 (4266) 74.0 (9440)
retirement pension

+TURBMI: Urban Resident Basic Medical Insurance for individuals who do not have a regular job, such as students or disabled individuals. + UEBMI: Urban Employment Basic Medical

Insurance for individuals who work for the formal or registered sectors. * Chi-square test.

Results
Selected characteristics of participants

Totally, 21,435 older residents within all the 135 participating
urban neighborhoods were eligible for this study. Actually, 19,742
successfully completed the study (response rate=92.1%). There
was no difference in age or gender between the respondents and
non-respondents. Table 1 showed selected socio-demographic
characteristics of participants by health insurance in the study.
There were 61.0% subjects aged 60-69 years and 8.3% aged 80+
years, 47.8% of men, 10.9% with 13+ schooling years of
educational attainment, 86.2% having a spouse or partner, 69.4%
having retirement pension not less than the mean level. The
proportions of participants with URBMI and UEBMI were 35.4
and 64.6%, respectively. A significant difference in age, gender,
educational level, marital status, or income was observed between
the two health insurance schemes, separately.

Prevalence of diagnosed and un-diagnosed
HTN

Table 2 displayed the prevalence of diagnosed and un-diagnosed
HTN among participants in the study. Among overall participants,
the prevalence of diagnosed and un-diagnosed HTN was 47.2%
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(95%CI=46.5,47.9%) and 12.7% (95%CI =12.2, 13.2%), respectively.
Moreover, the prevalence of diagnosed HTN was 38.4% (95%CI=37.3,
39.6%) and 52.1% (95%CI=51.2, 53.0%), separately, for residents
with URBMI and UEBMI, while the prevalence of un-diagnosed
HTN was 18.5% (95%CI=17.6, 19.4%) and 9.6% (95%CI=9.1,
10.1%) among subjects with URBMI and UEBMI, respectively.
Furthermore, the prevalence of either diagnosed or un-diagnosed
HTN differed significantly within health insurance status by each of
the selected participant’s socio-demographic characteristics in
this study.

The associations of health insurance with
diagnosed and un-diagnosed HTN

Table 3 presented the associations of health insurance with
diagnosed and un-diagnosed HTN among participants. Among overall
participants, those who had UEBMI were more likely to have HTN
identified (OR=1.53; 95%CI=1.44, 1.63) and at lower odds to
experience un-diagnosed HTN (OR=0.58; 95%CI=0.53, 0.64)
compared to their counterparts with URBMI. Moreover, with control
of participant’s socio-demographic characteristics and selected chronic
conditions, the associations of health insurance with diagnosed and
un-diagnosed HTN attenuated but still remained significant.

Furthermore, interesting scenarios were observed when
stratification analysis was conducted by age and gender. The

frontiersin.org
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TABLE 2 Prevalence of diagnosed and un-diagnosed hypertension among participants aged 60+ years in urban areas of Nanjing of China in this study.

Prevalence of hypertension, % (n/N)

Diagnosed hypertension

Un-diagnosed hypertension

URBMI' UEBMI? URBMI' UEBMI* p o
value®
47.2% 38.4 52.1 12.7% 18.5 9.6
Overall <0.001 <0.001
(9,328/19742) (2,679/6983) (6,649/12759) (2,509/19742) (1,289/6983) (1,220/12759)
Age (yrs)
42.8 35.3 47.1 124 17.3
60-69 9.6 (734/7647)
(5,154/12051) (1,555/4404) (3,599/7647) (1,494/12051) (760/4404)
54.4 43.8 59.7 20.3
70-79 <0.001 13.1 (793/6044) 9.5 (384/4027) <0.001
(3,289/6044) (884/2017) (2,405/4027) (409/2017)
80+ 53.7 (885/1647) 42.7 (240/562) 59.4 (645/1085) 13.5 (222/1647) 21.4 (120/562) 9.4 (102/1085)
Gender
49.3 38.7 53.8 12.6 19.2
Men <0.001 9.7 (642/6605) <0.001
(4,655/9442) (1,099/2837) (3,556/6605) (1,186/9442) (544/2837)
45.4 38.1 50.3 12.8 18.0
Women 9.4 (578/6154)
(4,673/10300) (1,580/4146) (3,093/6154) (1,323/10300) (745/4146)
Educational attainment (schooling years)
419 37.2 Sl W71 20.2
0-7 10.9 (300/2740)
(3,371/8045) (1972/5305) (1,399/2740) (1,372/8045) (1,072/5305)
50.8 42.1 525 1135
7-12 <0.001 10.2 (973/9548) 9.5 (763/7995) <0.001
(4,855/9548) (654/1553) (4,201/7995) (210/1553)
51.3 51.8
13+ 42.4 (53/125) 7.6 (164/2149) 5.6 (7/125) 7.8 (157/2024)
(1,102/2149) (1,049/2024)
Marital status
49.5 40.4 20.4
Single 57.2 (839/1466) <0.001 14.7 (400/2715) 9.9 (145/1466) <0.001
(1,343/2715) (504/1249) (255/1249)
Having a
46.9 37.9 51.4 12.4 18.0 9.5
spouse/
(7,985/17027) (2,175/5734) (5,810/11293) (2,109/17027) (1,034/5734) (1,075/11293)
partner
Income
<annually
mean value 44.1 3,709 49.2 17.6
<0.001 13.9 (837/6036) 10.8 (358/3319) <0.001
of retirement (2,662/6036) (1,029/2717) (1,633/3319) (479/2717)
pension
>annually
mean value 48.6 38.7 SEAll 12.2 19.0
9.1 (862/9440)
of retirement (6,666/13706) (1,650/4266) (5,016/9440) (1,672/13706) (810/4266)
pension

+ URBMI: Urban Resident Basic Medical Insurance for individuals who do not have a regular job, such as students or disabled individuals. + UEBMI: Urban Employment Basic Medical
Insurance for individuals who work for the formal or registered sectors. * Chi-square test.

relationship between health insurance and diagnosed HTN was
significant among each stratum of age and gender with consideration
of participants’ socio-demographic characteristics. However, such an
association became non-significant for participants aged 80+ years
(UEBMI vs. URBMI: OR =1.20; 95%CI =0.92, 1.57) with additional
control of chronic conditions in the analysis. On the other hand, the
scenario of relationship between health insurance and un-diagnosed
HTN for participants within each age and gender sub-group was the
same as that among overall subjects regardless of adjustment for socio-
demographic characteristics or chronic conditions additionally.

Frontiers in Public Health

Discussion

This community-based study was developed mainly to explore the
potential role of health insurance for early identifying HTN among older
residents through investigating the associations of health insurance with
diagnosed and un-diagnosed HTN in regional China. It was examined
that, compared to their URBMI counterparts, UEBMI beneficiaries were
more likely to have HTN diagnosed if they had the disease, which
suggested that favorable health insurance scheme might play a positive
role in early-identification of HTN for older individuals in China.
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TABLE 3 The association of health insurance with diagnosed and un-identified hypertension among urban residents aged 60+ years in regional China.

Category Odd ratios (95% confidence interval)
Variabl of health Di dh . Un-di dh .
ariables T iagnosed hypertension n-diagnosed hypertension
% (n/N) Modell Model Model % (n/N) Modell Model Model
* 2 # 3s & 24# 3$
38.4 185
Overall URBMI' 1 1 1 1 1
(2,679/6983) (1,289/6983)
—— 52.1 153 (144,  1.50(1.40, = 1.20 (111, 9.6 058 (053, 070 (0.63, = 0.68(0.61,
(6,649/12759) 1.63) 1.61) 1.29) (1,220/12759) 0.64) 0.78) 0.76)
Age (yrs)
353
60-69 URBMI' 1 1 17.3 (760/4404) 1 1 1
(1,555/4404)
47.1 146 (135 147(1.33,  1.20(1.09, 0.61(0.54,  0.77(0.67,  0.76 (0.66,
UEBMI* 9.6 (734/7647)
(3,599/7647) 1.58) 1.61) 1.33) 0.68) 0.89) 0.87)
70-79 URBMI' 43.8 (884/2017) 1 1 20.3 (409/2017) 1 1 1
59.7 159 (141,  1.55(1.35, | 1.20 (1.04, 055 (047,  0.62(052, | 0.61 (050,
UEBMI* 9.5 (384/4027)
(2,405/4027) 1.79) 1.78) 1.38) 0.65) 0.76) 0.74)
80+ URBMI' 42.7 (240/562) 1 1 21.4 (120/562) 1 1 1
161 (128,  157(1.21, = 120(0.92, 051(0.37,  0.61(0.42,  0.58(0.40,
UEBMT* 59.4 (645/1085) 9.4 (102/1085)
2.02) 2.03) 1.57) 0.70) 0.87) 0.84)
Gender
38.7
Men URBMI' 1 1 19.2 (544/2837) 1 1 1
(1,099/2837)
53.8 1.61 (146,  148(1.33,  1.14(1.02, 059 (0.51, = 0.64(0.55, = 0.61(0.52,
UEBMT* 9.7 (642/6605)
(3,556/6605) 1.77) 1.66) 1.28) 0.67) 0.75) 0.71)
38.1
Women URBMI' 1 1 18.0 (745/4146) 1 1 1
(1,580/4146)
50.3 144 (132, 153(1.38, 126 (1.13, 057 (0.50,  0.77(0.67, = 0.77 (0.66,
UEBMT* 9.4 (578/6154)
(3,093/6154) 1.56) 1.69) 1.40) 0.64) 0.90) 0.90)

*Model 1: uni-variate mixed-effect logistic regression analysis with health insurance as the independent variable and neighborhood as the random effect. # Model 2: multi-variate logistic
regression analysis, with adjustment for participants’ age, gender, educational level, marital status, and income as well as neighborhood-level clustering effects. $ Model 3: multi-variate logistic
regression analysis, with consideration of body weight status, self-reported diabetes, self-reported coronary heart disease, self-reported stroke, self-reported dyslipidemia in addition to those
adjusted for in Model 2. + URBMI: Urban Resident Basic Medical Insurance for individuals who do not have a regular job, such as students or disabled individuals. $ UEBMI: Urban
Employment Basic Medical Insurance for individuals who work for the formal or registered sectors.

Our study reported that beneficiary-friendly health insurance
scheme (UEBMI vs. URBMI) was in a positive relation to diagnosed
HTN but a negative link with un-diagnosed HTN among urban
residents aged 60+ years in China. Findings from our study were in line
with those reported in previous studies from USA and China, although
participants were adults aged 20-64 or 45+ years in the previous studies
but subjects aged 60+ years in ours (20-23). Moreover, our study also
found that such associations of health insurance with diagnosed and
un-diagnosed HTN remained for participants stratified by gender and
age. Therefore, our findings added new evidence to the existing
literature that adequate health insurance scheme may be favorable for
early identification of HTN among not only non-older adults but also
the retirees aged 60+ years. This implies that the favorable association
between health insurance and identification of HTN may hold steadily
for adult residents with different age.

The potential mechanisms behind the observed associations of
health insurance with diagnosed and un-diagnosed HTN in this study
might be addressed through participants’ health service seeking behavior
and the probability of blood pressure measured by doctors. Under a

Frontiers in Public Health

situation that each person visits a hospital or primary care center will
have his/her blood pressure measured by a doctor, it is reasonable that
an individual who is at a higher odds to visit hospitals or primary care
centers will tend to have blood pressure measured. In China, residents
aged 35+ years would have their blood pressure assessed by doctors at
their visits to hospitals or primary care centers since 2012 (10).
Meanwhile, it has been documented consistently that the favorable
health insurance scheme may increase the likelihood for people to seek
health service at hospitals or primary care centers in China (11-19, 36).
Thus, beneficiaries with the favorable health insurance scheme (e.g.,
UEBMI in our study) were more likely to visit hospitals or primary care
centers for seeking health service, and consequently had their blood
pressure measured by doctors, and then had hypertension diagnosed by
a doctor if they had the condition. This may be the fundamental
explanation for the positive association of health insurance with
diagnosed HTN, and the negative relationship between health insurance
and un-diagnosed HTN among residents aged 60+ years in our study.
Considering that a high prevalence of HTN among older people aged
60+ years in China, a fast-aging society in the world (3, 5), there will
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be more and more HTN patients in the future. Thus, it is a big challenge
for China to identify hypertensive individuals as early as possible, as no
diagnosis means no treatment for HTN patients. Fortunately, findings in
our study suggested that favorable health insurance may be an effective
pathway for identifying hypertensive people early at a population level.
When a universal coverage of health insurance almost has been achieved
today in China (27), the next step shall be to improve reimbursement rate
of UEBMI and, especially, URBMI for the purpose to have hypertensive
people identified as early as possible. From a population health
perspective, this is the specific important implication of our study for
policy makers involved in HTN prevention and control in China.
Several strengths need to be noted in our study. Firstly, participants
were randomly selected from 135 neighborhoods in all urban districts
of a typical mega-city in eastern China, and the response rate was 92.1%.
These imply the representativeness of participants and generalizability
of the findings. Secondly, subjects were limited to older residents aged
60+ years, as they had a very heavy disease burden caused by HTN and
no study was available on health insurance and HTN identification
among them. It is of particular meaningfulness to identify HTN
individuals early and subsequently to provide them with adequate
treatment for the purpose to reduce HTN burden for older people.
Thirdly, findings were consistent between overall and each stratum of
participants by either age or gender, suggesting a solid relationship
between health insurance and identification of HTN among older
residents in China. Finally, this study has important public health
implications for population-level HT'N prevention and control.
Limitations of the study shall also be mentioned. The first, although
BP was measured according to the Guidelines for the Primary
Management of Hypertension in China (29), it was a filed-measurement
in an epidemiological survey, not a clinical assessment by a physician at
hospitals/primary care centers. Thus, hypertensive individuals defined
in this study were actually those determined by epidemiologists not
physicians, and some of them might not completely meet the concept
of clinical HTN patients (37). This may result in over-estimating the
un-diagnosed HTN prevalence in this study. The second, information
on income (retirement pension), and chronic disease history were self-
reported by participants. Therefore, potential recall bias might exist. The
third, although the most common chronic conditions were adjusted for
as covariates in the analysis, some potential abnormal conditions, e.g.,
COPD, cancers, etc., were not considered in the study. Fourth, due to
the nature of a cross-sectional study, no causal association of health
insurance with diagnosed ad un-diagnosed HTN could be inferred
from this study. So findings observed in our study shall be interpreted
prudently. In future, well-designed longitudinal population-based
studies are encouraged to further investigate the potential causal impact
of health insurance on HTN identification within not only retirees but
also residents within other age-groups in China and other countries.

Conclusion

Favorable health insurance may be a pathway for identifying
hypertension among residents aged 60+ years in urban areas of China.
This study is of important significance that, from a population health
perspective, hypertension may be identified early through favorable
health insurance policies for older people in China.
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