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Abstract: Regular maintenance of non-communicable chronic diseases can constrain disease
progression in diabetic and hypertensive patients. To identify the individual and social factors that are
associated with positive health-seeking behaviors and regular maintenance of chronic diseases, we
have conducted a follow up study in 2015 on diabetic and hypertensive patients in Hubei Province.
We used binary logistic regression models to determine specific factors associated with diabetic
and hypertensive patients that sought healthcare services for their conditions in accordance with
current Chinese Centers for Disease Prevention and Control (CDC) guidelines. Our findings show
that 42.16% of 510 people living with chronic conditions (PLCDs) sought health services in line
with existing guidelines. Findings also show a higher probability (8.418 times) for PLCDs seeking
healthcare services at higher-tiered hospitals (secondary and tertiary hospitals) than for PLCDs
seeking care at primary hospitals (odds ratio (OR) = 8.418, 95% confidence interval (CI) = 4.82, 14.27,
p <0.001). These analyses underscore the importance of having patient advocates who can provide
support, where necessary, and encourage positive health-seeking behavior. The study also shows a
negative impact on regular maintenance for PLCDs in households with high financial constraints.
In contrast, the study shows positive impacts for increased household income, age, and residency in
rural locations. In sum, this study underscores the importance of primary hospitals as key points
of care and critical players in care coordination for PLCDs. The study provides more evidence for
Chinese policymakers seeking to contain costs and improve population health. The findings also
underscore the need for community-based interventions, specifically interventions that link local
primary hospitals, friends/family members, and PLCDs.
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1. Introduction

Non-communicable chronic diseases are major sources of mortality throughout the world [1].
In 2012, approximately 38 million people living with chronic conditions (PLCDs) succumbed to their
conditions and more than 40 percent of these deaths were premature. Roughly half of PLCDs who died
in 2012 were under 70 years of age. The same challenge is found worldwide. Nearly three-quarters of
all deaths from chronic disease occurred in low- and middle-income countries [1].

In China, the Fifth Chinese National Health Services Survey, conducted in 2013, reported that
approximately 270 million Chinese people have been diagnosed with at least one chronic condition.
The Survey also noted that nearly 82% of deaths and 70% of disability-adjusted life years were lost
due to chronic conditions [2]. A recent study predicted that by 2020, the number of deaths attributed
to chronic conditions will rise to 85% [3]. At the same time, several studies suggest that the majority
of premature deaths caused by chronic conditions were largely preventable [4-6]. Hypertension and
diabetes have the highest incidence among all chronic diseases in China in addition to being considered
major sources of mortality and morbidity [7,8].

The rising prevalence of hypertension and diabetes in recent decades has drawn the attention of
Chinese policymakers. To enable any set of policies targeting chronic conditions, policymakers must
work within China’s three-tiered healthcare delivery systems. In rural areas, healthcare is delivered
via a loose network of village clinics, township hospitals, and county hospitals. Similarly, in urban
centers, community health centers and city hospitals service the population by providing diagnostic
and treatment services. The Chinese Centers for Disease Prevention and Control (CDC) have recently
sought to integrate efforts from various hospital tiers in efforts to mitigate the impact of chronic
diseases like hypertension and diabetes. The New Health Care System Reform, launched in 2009,
made the management of chronic diseases a critical element of publicly-delivered healthcare services.
It also covered services for all diabetic and hypertensive patients free of charge. These services include
glycemic and blood pressure measurement, patient-centered instructions for medications, and health
education services [9,10]. To date, there is substantial evidence to suggest that regular health services
utilization is significantly associated with long-term glycemic and blood pressure control in addition
to showing that regular preventive care and guidance can reduce diabetes-related complications and
the reoccurrence of hypertension [11-13]. Self-management such as regular self-monitoring of blood
glucose and blood pressure and healthy lifestyle choices [14,15] were also shown to reduce the impact
of hypertension and diabetes.

When PLCDs did not seek care and maintain their conditions in line with Chinese CDC
recommendations, self-management strategies for hypertension and diabetes were poorly monitored
and often insufficient. One policy solution was to systematize information and communication
channels so that patient self-monitoring devices (e.g., glucose monitoring devices and automated
blood pressure devices) could inform and motivate PLCDs to actively seek healthcare services and
self-manage their conditions in line with CDC recommendations [16]. Unfortunately, in spite of many
efforts to promote self-monitoring devices for PLCDs, the devices remain underutilized, particularly
among underserved populations. As a result, PLCDs were less likely to be exposed to regular self-care
reminders that are consistent with up-to-date CDC guidelines [17,18].

In this study, we have examined the individual and social factors that are associated with regular
self-maintenance and positive health-seeking behaviors for PLCDs. Our analyses address these factors
in a variety of areas. To address social factors, for example, we have examined the role that a household
head (i.e., the principal economic contributor) plays in the health status and health-seeking behaviors
of household members. Moreover, we have studied urban-rural economic differences to show the
importance of macro socio-economic factors. We also have evaluated the role of social capital and
social support such as patient advocates, specifically family and friends, who may encourage patients
to regularly seek preventive healthcare services.

To address individual characteristics, we have examined the role of age, income, and level of
chronic disease in positive health-seeking behaviors among PLCD. Our analyses in these areas are in
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line with existing literature [19,20]. For example, there is evidence to support the notion that elderly
who live alone, are ambulatory, and have high self-reported health status prefer fewer clinical visits
suggesting that less—not more—utilization of healthcare services may actually coincide with improved
health outcomes for PLCD. With respect to income, patients who report high income and lower
economic burden of disease also positively reported having access to needed health services [21-23].
To date, however, few studies have explored the determinants of health-seeking behavior for PLCDs
from a social perspective. These determinants could include social support/hospital accompaniment
(e.g., whether a PLCD has someone to accompany them when go to the hospital) and primary hospitals
(e.g., village clinic; community or township hospitals) as the usual source of care. In sum, current
evidence on health-seeking behaviors and positive self-maintenance of chronic conditions for PLCD in
China have focused too narrowly on the patterns of health service utilization [24] and willingness to
use health services [3,9]. There is, however, limited understanding the individual- and social-level
factors that are associated with regular utilization of healthcare services by PLCD. This study sought to
address the dearth in existing literature and examined the individual- and social factors that underpin
positive health-seeking behavior. We hope that our findings will ultimately help inform interventions
that promote healthy-living and regular utilization of preventative care services among Chinese PLCD.

2. Materials and Methods

2.1. Study Design

The study was conducted in 2015. To obtain data, we employed experienced general practitioners
from the local grassroots medical institutions (township hospitals or community centers) to be
interviewers. We instructed these practitioners to not render any services during the interview
sessions. We have focused on Macheng County to examine PLCDs residing in rural areas and in
Qingshan District, we have examined PLCD residing in urban settings. Both study areas are located
in Hubei Province, which was also the location for many of the samples for the 2013 Fifth National
Health Service Survey of China in 2013. In total, five surveyors were invited from every grassroots
medical institution and a total of 48 surveyors were employed to conduct these investigations. Using a
stratified multi-stage sampling method, we have randomly selected five townships or sub-districts,
and ten villages or communities from each county or district. The households with at least one diabetic
or hypertensive member were eligible for this study. According to health records which were retrieved
from the essential public health services program, all diabetic and hypertensive patients from selected
villages or communities were located and added to a comprehensive list. These households were then
divided into three groups according to their distance to the nearest healthcare facility (e.g., <1 km, 1 to
2 km, and >2 km), and 10 samples were randomly selected from each group. Finally, three hundred
households from rural areas and 300 households from urban areas were included (Figure 1).

Face-to-face interviews of households were conducted at baseline. Written consent was obtained
from participants and data on personal contact information, socio-demographics, chronic disease
of family members, and household income were also collected. Periodic telephone interviews were
conducted at every month for one year to obtain information on patients’ utilization of health services.
Recruitment and response rates are shown in Figure 1. In total, 600 households were visited, 62 of them
did not answer and 82 of them refused to participate due to the death of the PLCD (1.6%), migration
(4.3%), and survey fatigue (56.0%), and miscellaneous reasons (38.1%) during this study. In the end,
510 individuals from 456 households (e.g., 222 households from Qingshan District, 234 of them from
Macheng County) completed the entire series of interviews.
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The household visited one by one in 10 selected
streets, Qingshan district (N1 = 300), and 10 villages,
Macheng county (N2 = 300) in Hubei province. The households with the door not answered:
N1 =15, N2 =47;

The households refused to participate:
N1=54 N2=18

The households agreed to participate in the survey
N1=231, N2 =235;
The individuals agreed to participate in the survey

nl =265, n2 = 262 The households with the door not answered:
T N1=0,N2=0;
The households refused to participate:
The households completed the survey N1=9,N2=1

N1=222, N2 =234;
The individuals completed the survey
nl=250,n2=260

Figure 1. Recruitment of Survey Participants. Note: NI1: household number in Qingshan;
N2: household number in Macheng; nl: individual number in Qiangshan; n2: individual number
in Macheng.

2.2. Measurements

In 2013, new guidelines were set by the Chinese CDC to guide the management of diabetic
and hypertensive patients at different grades. All PLCD at grade 3 (i.e., most severe level), grade 2
(i.e., moderate level), and grade 1 (i.e., mild level) were advised to seek health services regularly (every
months for grade 3, every two months for grade 2, and every three months for grade 1) [25-27].

Based on available health records, we have stratified our samples of diabetic and hypertensive
patients according to severity—a determination made by physicians through clinical diagnoses made
prior to the study. According to the new guidelines, regular health-seeking behavior was coded as
a binary dependent variable, which indicated whether each PLCD regularly sought health services.
We then measured their responses via a continuous series of follow-up interviews in 2015. If a PLCD
demonstrated a pattern of health seeking behavior consistent with CDC guidelines for their chronic
disease grades, they were coded as “regular” in our study. And if the frequency of seeking health
services was lower or and inconsistent with CDC guidelines, we coded them as “irregular”.

Independent variables were individual factors that included: (1) Age (<50, 50-59, 60-69, and
70 years and above) [23]; (2) education level (no formal education, 1-6 years study, 7-9 years study,
and >9 years study) [22]; (3) comorbidity (i.e., specific types of chronic diseases) [28,29]; and (4) the
self-reported health score ranging from 0 to 100 was measured by asking which number reflected their
health status well [30]. The groups of below 60, 60-80, and above 80 were divided and defined as
poor-, fair-, and good- status, respectively.

Economic factors were also examined. They include: (5) heavy economic burden of disease, which
was defined by a household out-of-pocket health expenditure that reached or exceeded 40 percent
of disposable household income in the past year (WHO Catastrophic Health Expenditure) [28,29].
Expenditures on medical care and total household expenditures were estimated through the
self-reported consumption in the past 30 days during our telephone interviews. We calculated these
expenditures as a percent of annual medical expenditure accounting for total household income, and
adjusted to normal and high normal groups based on the previously cited criterion; (6) Household
income in this study was interpreted as urban household disposable income and rural household
net income. Household income for the previous year was stratified in two ways using the 2015
criteria cited in the Hubei Statistical Yearbook. For rural residents, we data stratified as: low level
(less than CNY 20,000), fair level (CNY 20,000 to CNY 40,000), and medium level (CNY 40,000 or above).
For urban areas, we stratified by: low level (less than CNY 30,000), fair level (CNY 30,000-60,000), and
good level (CNY 60,000 or above) [30]; (7) The type of health insurance consisted of medical insurance
for urban workers, medical insurance for urban residents, and the New Rural Cooperative Medical
System (NRCMS).
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The social factors sought to examine the impact on PLCDs who: (1) were the head of household
(yes, no); (2) resided in a rural or urban setting; (3) had social support (i.e., someone to accompany
him /her to clinical visits); (4) Also, we accounted for the number of household members residing with
PLCD who also have chronic diseases that are grades 1, 2, or above; (5) to determine usual source of
care, we asked participants about the types of hospitals they usually chose to visit when they are sick
or in need of medical advice [31]. Responses were coded according to the three levels of hospitals,
i.e., village or community clinics belonged to first level, township or community hospitals belonged
to second level, and county hospitals/municipal level-or-above hospitals are belonged to the third
level; (6) Contribution to household income was coded in three ways: primary source (50% or above),
secondary source (less than 50%), and no financial contribution [32].

2.3. Statistical Analysis

Descriptive analyses were carried out for socio-demographic characteristics of all participants.
Prior to conducting binary logistic regression models to identify the factors associated with positive
health-seeking behavior among PLCD, a series of Chi-square tests were used to explore differences
in covariate values between regular and irregular groups. From these tests, we identified individual
and social factors that could be included in our regression analyses. We then applied a binary logistic
regression analyses with forward stepwise to examine potential predictors of regular health service
utilization. Logistic regression coefficients were estimated and tested by the Wald statistic. Lastly,
we calculated adjusted odds ratios (OR) and 95% confidence intervals (Cls) and for all comparisons,
two-sided p-values < 0.05 were considered statistically significant. All statistical procedures were
performed using the Statistical Package for Social Sciences v 22.0 (SPSS Inc., Chicago, IL, USA).

2.4. Ethical Statement

This research was approved by the ethics committee of Tongji Medical College, Huazhong
University of Science and Technology. The ethical code was No: IORG0003571. Informed consent
documents and survey questionnaires were thoroughly reviewed and approved.

3. Results

3.1. Socio-Demographic Characteristics of Participants

Patients were predominantly aged above 60 (66.5 percent) and had a mean age of 64.60 years.
Slightly more than half of the participants were female (50.8 percent) and had an above middle school
education level (51.57 percent). Participants mostly belonged to the households of two or more
members (94 percent), and the majority had hypertension (78.45 percent). Approximately 36.5 percent
participants are at grade-1, 39.8 percent participants are at grade-2, 23.7 percent participants are at
grade-3. More details are presented in Table 1.

Table 1. Socio-demographic characteristics of the patients with diabetes or hypertension.

Characteristics Participants (N = 510) Percent (%)

Gender

Male 251 49.2

Female 259 50.8

Age

<50 62 12.1

50-59 109 21.4

60-69 155 30.4

>70 184 36.1
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Table 1. Cont.

Characteristics Participants (N = 510) Percent (%)
Education level
No formal education 92 18.0
1-6 years study 155 30.4
7-9 years study 150 29.4
>9 years study 113 22.2
Marital status
Unmarried 11 2.1
Married 422 82.8
Divorced 11 2.2
Widowed 66 12.9
Chronic disease
Hypertension 363 71.18
Diabetes 73 14.31
Hypertension and Diabetes 74 14.51
Type of health insurance
Medical insurance for urban works 234 45.9
Medical insurance for resident or NRCM ! 276 54.1
Household income (CNY) 2
Low 3 209 40.9
Fair * 127 25.0
Good > 174 34.1
Household members
1 31 6
>2 479 94
Severity of chronic disease
Grade 1° 186 36.5
Grade 27 203 39.8
Grade 38 121 23.7
Place of residence
Rural 250 49.0
Urban 260 51.0
Assessment of Health-Seeking Behavior
Regular 215 42.2
Irregular 295 57.8

Note: ! NRCM: New Rural Co-operative Medical System; 2 Household income: urban household disposable
income and rural household net income. The economic grade categories standard were based on 2015 criteria
cited in the Hubei Statistical Yearbook; 3 Low: less than CNY 20,000 (3211 USD) per year in rural area; less than
CNY 30,000 (4817 USD) per year in urban area; 4 Fair: CNY 20,000 (3211 USD) to CNY 40,000 (6422 USD) per
year in rural area; CNY 30,000 (4817 USD)-60,000 (9633 USD) in urban area; 5 Good: CNY 40,000 or above per
year in rural area; CNY 60,000 (9633 USD) or above per year in urban area; 6 Grade 1: the mild level condition;
7 Grade 2: the moderate level condition; 8 Grade 3: the severe level condition.

3.2. Factors Affecting Regularity of Health Seeking Behavior among Patients with Hypertension or Diabetes

Among 510 participants, results of bivariate analyses indicated significant differences between
regular and irregular groups with respect to several variables. Regular health seekers tended to
be elderly, have lower economic burden of chronic diseases, have higher household income, have
medical insurance for urban workers, have someone to accompany them to hospital visits, live with
more than one type of chronic disease, and reside in rural areas. No significant differences were
identified between regular and irregular health seekers across the subgroups of self-reported health
score, educational level, household size, and economic contribution to the family (Table 2).
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Table 2. Bivariate correlation of regularity of patients with hypertension or diabetes seeking health services.

Regular ' N (%) Irregular 2 N (%) p-Value
Individual factors 215 (42.2) 295 (57.8)
Age
<50 15 (7.0) 47 (15.9) 0.001
50-59 38 (17.7) 71 (24.1)
60-69 71 (33.0) 84 (28.5)
>70 91 (42.3) 93 (31.5)
Education level
No formal education 35 (16.3) 57 (19.3) 0.065
1-6 years study 62 (28.8) 93 (31.5)
7-9 years study 58 (27.0) 92 (31.2)
>9 years study 60 (27.9) 53 (18.0)
Marital status
Unmarried 5(2.3) 6 (2.0) 0.412
Married 171 (79.5) 251 (82.7)
Divorced 6(2.8) 5(2.2)
Widowed 33 (15.3) 33 (12.9)
Comorbidity 3
1 sort 86 (40.0) 187 (63.4) <0.001
2 sorts 108 (50.2) 87 (29.5)
>3 sorts 21 (9.8) 21(7.1)
Self-reported health score
Low (<60) 24 (11.2) 51 (17.2) 0.091
Medium (60-80) 105 (48.8) 122 (41.4)
High (>80) 86 (40.0) 122 (41.4)
Economic factors
Economic burden of disease
High * 42 (19.5) 163 (55.3) <0.001
Normal 173 (80.5) 132 (44.7)
Health insurance
Medical insurance for urban works 117 (54.4) 117 (39.7) 0.001
Medical insurance for residents or NRCM 98 (45.6) 178 (60.3)
Household income (CNY) 5
Low © 56 (26.0) 153 (51.9) <0.001
Fair 7 69 (32.1) 58 (19.7)
Good 8 90 (41.9) 84 (28.5)
Social factors
Head of household
No 96 (44.7) 129 (43.7) 0.836
Yes 119 (55.3) 166 (56.3)
Number of household members with chronic diseases
1 80 (37.2) 130 (44.1) 0.072
>2 135 (62.8) 165 (55.9)
Areas of residence
Rural 127 (59.1) 123 (41.7) <0.001
Urban 88 (40.9) 172 (58.3)
The economic contribution of the family
Major ? 121 (56.3) 147 (49.8) 0.301
Minor 1 66 (30.7) 109 (36.9)
No 1 28 (13.0) 39 (13.3)
Social Support (escort/someone to accompany to hospital visits)
No 87 (40.5) 48 (16.3) <0.001
Yes 12 128 (59.5) 247 (83.7)
Usual provider
Others 13 162 (75.3) 114 (38.6) <0.001
Usual primary care provider 14 53 (24.7) 181 (61.4)

Notes: ! Regular: different grades patients seeking health services each month, 2 months, and 3 months a time
or more respectively regularly in 2015; 2 Irregular: different grades patient seeking health services below each
month, 2 months, and 3 months a time respectively in 2015; > Comorbidity: 1 sort-no comorbidity; 2 sort-1
comorbidities; 3 sort-2 comorbidities; * “Heavy” means catastrophic health expenditure per household, exceeds
40 percent of the disposable household income in past year. “Normal” means that there were no catastrophic
health expenditures; 58 see notes 2-5 in Table 1; ° “Major contribution” means family member’s income is
above the income of other family members; 1° “Minor contribution” means family member’s income is less
than 50 percent of the household income; I No contribution means family member has no income; 12 Hospital
accompaniment means that the people living with chronic conditions (PLCD) sought care with the support
of a family member or a friend; 13 Others: high-level hospitals; 4 Usual provider was determined by asking
whether the PLCD had a usual primary care provider.
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3.3. Predictors of Reqular Health-Seeking Behavior among Diabetic and Hypertensive Patients

There were bivariate effects of predictors on the dependent variable, which could be confounded
by other factors. Consequently, we used a multivariate binary logistic regression analysis to examine
the effect of each potential predictor identified in the bivariate analysis. Except for self-reported health
scores, education, household size, and economic contribution to the family, all variables were tested for
association with regular vs. irregular health-seeking behavior using a multivariate logistic regression.
The details are shown in Table 3.

Table 3. Results of multivariate logistic regression analyses examining factors associated with regular
clinical visits among hypertension and diabetes patients.

Adjusted Unadjusted
Predict
redieors B1 OR? 95% CI3 B OR  95%CI
Age (ref < 50)
50-59 0.891 2.437 0.996-5.964 0.517 1.677 0.831-3.384
60-69 0.867 * 2.379 1.026-5.514  0.974 ** 2.648 1.367-5.132
>70 1.325 ** 3.762 1.617-8.751 1.12 % 3.066 1.602-5.868
Comorbidity (ref = 1 sorts)
2 sorts 0.943 ** 2.567 1.512-4.359  0.993 ** 2.699 1.845-3.950
>2 sorts 1.498 ** 4473 1.843-10.855 0.777 * 2.174 1.128-4.193
Economic burden of disease (ref = High)
Normal 1.725 ** 5.611 3.273-9.618  1.627 ** 5.086 3.383-7.648
Household income (CNY) # (ref = Low °)
Fair © 1.797 ** 6.031 3.153-11.535 1.179 ** 3.25 2.043-5.171
Good 7 1.808 ** 6.097 3.341-11.126  1.074 ** 2.927 1.910-4.485
Place of residence (ref = rural)
Urban 0.87 ** 2.387 1.352-4.212  0.702 ** 2.018 1.412-2.884
Hospital accompaniment (ref = No)
Yes 1.598 ** 4.945 2.813-8.691 1.252 ** 3.498 2.317-5.281
Usual provider (ref = Primary hospitals)
Others 2.13 ** 8.418 4.812-14.727  1.58 ** 4.853 3.290-7.159

Note: ! B: regression coefficient; 2 OR: odds ratio; 3 CI: confidence interval; Only significant correlates are
presented. * p < 0.05, ** p < 0.01. The unadjusted models were conducted by univariate regression analysis;
47 See notes 5-8 in Table 1.

Social factors—including usual provider, social support, urban/rural residence—appear to have
contributed the most to regular health services utilization by PLCD. The odds of a PLCD who regularly
sought health services from higher-tiered hospitals was 8.418 times greater than for PLCDs who
regularly sought health services at primary hospitals (OR = 8.418, 95% CI = 4.82, 14.27, p < 0.001).
Similarly, the presence of social support (e.g., a family member or friend to accompany one to hospital
visits) was highly associated with the PLCDs who regularly sough healthcare services (OR = 1.598,
95% CI = 2.813, 8.691, p < 0.001). Moreover, regular healthcare seekers residing in rural areas were
2.837 times more likely to be categorized as ‘regular’ than those residing in urban areas (OR = 2.387,
95% CI = 1.352,4.212, p = 0.003).

Economic factors including household income and economic burden of chronic diseases were also
associated with the regular healthcare-seeking behavior. Compared with the families whose annual
household income was at low levels, participants living with families whose household income was at
fair or high levels seemed more likely to regularly seek healthcare services (OR = 6.031, 95% CI = 3.153,
11.535, p < 0.001; OR = 6.097, 95% CI = 3.341, 11.126, p < 0.001). Meanwhile, the heavy economic burden
of chronic diseases was inversely related to regular health-seeking behavior by PLCD (OR = 5.611,
95% CI = 3.273,9.618, p < 0.001).
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Age was the only socio-demographic variable that was significantly associated with regular
healthcare-seeking behavior. Compared with patients aged below 50, patients with higher ages sought
health services more regularly and in accordance with CDC guidelines. Lastly, when compared to
having one chronic disease, PLCDs suffering from more than one chronic diseases were more likely
to report regular health-seeking behavior. PLCDs who suffered from more than two sorts of chronic
diseases were 4.473 times more likely than PLCDs suffering from one chronic disease to report regular
health-seeking behavior (OR = 4.473, 95% CI = 1.843, 10.855, p = 0.001).

4. Discussion

In this study, we have explored factors that influence regular healthcare utilization (i.e., utilization
that is consistent with Chinese CDC guidelines) by diabetic and hypertensive patients in Hubei
Province, China. Our findings show that social factors such as the higher-tiered hospitals and support
by family/friends were significantly associated with regular healthcare-seeking behavior. Throughout
our 12-months study, we have found that patients preferred higher-tiered hospitals as their usual
source of care, but also reported regular healthcare-seeking behavior more frequently than PLCDs
seeking care at primary hospitals. This finding may be explained by the common public perception
that healthcare services provided by higher-tiered hospitals are more trustworthy and accessible, and
as a result, may be more responsive to the needs of PLCDs [33,34]. Current evidence posits that
having a usual source of care will translate into a trustful and satisfactory relationships between
PLCDs and their providers [35]. A recent community-based study conducted in a southern region in
China demonstrated that patients with chronic conditions tended to use secondary care instead of
primary care as their regular source of care [36]. Our findings are consistent with this line of evidence.
We have found that higher-tiered hospitals attracted most PLCDs in addition to playing a critical role
in regular healthcare-seeking behavior. At the same time, however, we acknowledge that this finding
may weaken the long-term effect of regular healthcare-seeking behavior on overall maintenance of
diabetes and hypertension. On the one hand, the inefficiencies stemming from the overutilization of
high quality resources may be incurred. These inefficiencies may cause overcrowding and diminished
care for more severe cases [37]. On the other hand, a lack of health information exchange systems or
mechanism across vertical three-level healthcare service networks might be another important factor
for chronic disease management for PLCDs.

Approximately 75.35% of the regular healthcare seekers chose higher-tiered hospitals, a finding
that underscores persistent gaps in access to high-quality healthcare services. The finding is no different
across China where primary hospitals have historically remained underutilized. At present, chronic
disease management is a core component of essential public health services covered for all patients
with diabetes and hypertension. These services are provided free of charge and are monitored via
up-to-date patient health records [33]. In spite of systematic efforts to improve regular health-seeking
behavior by PLCD, our findings suggest that PLCDs remain hesitate to seek care at primary hospitals.
These findings are in line with existing evidence that suggests that most patients are unwilling to seek
health services from primary hospitals because of long wait times, limited selection of medications, and
low-quality health services. If anything, our study further underscores the importance of improving
the ability and services available at primary hospitals to effectively meet the needs of PLCDs. We posit
that this goal could be reached through health promotion campaigns to improve regular healthcare
utilization by PLCDs and through strategic use of health information exchange systems across vertical
networks. Combined, these two suggestions could link PLCDs to timely and high-quality care at
primary hospitals [37].

Social support is significantly associated with positive health-seeking behavior and regular
self-maintenance [35,38]. Our study’s inclusion of family/friend support addressed the key role
of social capital and social support. Findings suggesting a strong association between regular
healthcare-seeking behavior and PLCDs who visited hospitals with an escort suggest that having a
friend or family member matters. Friends and family may offer psychosocial support to their loved
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ones which motivates them to take regularly seek healthcare services and to improve maintenance of
their chronic conditions. To improve current efforts, providers may wish to examine the feasibility
of incorporating family/friends into their patient’s healthcare plans. To ensure stronger linkages
between provider, household, and PLCDs, policymakers may want to shift their focus towards primary
hospitals and seek to ensure that primary hospitals are the managers of long-term treatment plans [39].
This shift can be enabled through strategic mass media campaigns at the community level so as to
enhance public awareness of localized chronic disease maintenance [39-41]. Our study also found,
consistent with other studies [14,42], that elderly participants sought health services more regularly
than younger participants. This finding may come from two things: (1) the elderly may have more free
time to seek care; and (2) the elderly may be more conscious of their healthcare needs [43]. Targeting
elderly PLCDs may benefit this critical population, but it may also help younger PLCDs who may seek
advice and encouragement from elderly PLCD to take on a more proactive role in the management of
their chronic conditions.

Lastly, our study finds that economic factors like household income and economic burden of
disease are significantly associated with regular health-seeking behavior by PLCD. There are several
reasons that explain these findings. First, PLCD seek health services less where there is a reduction in
household income [14,27]. Similarly, previous studies have reported that a higher economic burden
of disease leads to a lower level of motivation to obtain regular care [35,40]. Moreover, many studies
assume that decreased economic burden of disease results from insurance reimbursement, which will
promote health service utilization. Existing health insurance compensation for PLCD remains low
and in many parts of China, insurance reimbursement policy only focuses on the most severe chronic
diseases, such as for diabetes with serious complications and hypertension at grade 3. The specific
effect of insurance reimbursements was excluded in this study’s analyses, which differed from previous
studies [9]. Moreover, maximum reimbursement for serious chronic diseases does not always cover
long-term costs, resulting in high out-of-pocket costs that increase patients” economic burden [44].
For example, the proportions of Hubei provincial government health expenditures, social health
expenditures, and out-of-pocket payments in total health expenditures (THEs) were 24.62%, 28.66%,
and 46.72%, respectively, in 2009. These numbers respectively increased to 30.02%, 30.32%, and 39.66%
in 2011. Out-of-pocket payments still account for the largest proportion of THEs [45]. We thereby
suggest that health plans need to be precisely designed so that they increase reimbursement levels
for chronic diseases. We also underscore the need for supplementary health insurance that could
specifically target PLCD at whatever stage of illness.

5. Limitations

There were several limitations with our methods in this study. First, the two study areas were
purposively selected in Hubei Province, a populous, landlocked province located in central China.
Our selection of Hubei Province may reduce the generalizability of our findings because there may
be socio-demographic factors that are unique to the province itself; secondly, the response rate was
relatively low. This is largely due to the requirement that patients participate in periodic, data-gathering
sessions (spanning 12 sessions over one year). This low response rate also invites a degree of selection
bias. We, however, sought to minimize selection bias by following the recommendations of healthcare
workers in sub-district and township facilities. We conducted surveys during weekends or after
5 pm during the workweek to avoid standard work hours. Our pursuit of a diverse sample size
(e.g., employed, unemployed/retired) could have minimized the impact of selection bias in this study.

6. Conclusions

The rise of chronic diseases in middle-income countries like China has presented a critical threat
to global efforts to curb healthcare costs and improve population health. Diabetes and hypertension
are among the most prevalent chronic diseases in China and yet little is known about the individual
and social factors that are associated with positive healthcare-seeking behaviors and regular health
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maintenance. More specifically, few studies, to date, have examined the individual/social factors
that are associated with regular care and treatment for diabetes and hypertension [14]. This study
addresses the dearth in existing literature and finds that social factors (i.e., usual source of care, social
support from family or friends), household economic factors (i.e., household income, economic burden
of disease), and individual factors (i.e., comorbidity, age) are significantly associated with a regular
utilization of care/treatment services.

The study posits that improvements in health maintenance for people living with diabetes and
hypertension could be achieved through four approaches. First, primary hospitals could seek to ensure
that critical services are available and remain affordable for people living with chronic diseases like
diabetes and hypertension. These hospitals could also be linked together via strengthened health
information systems, which can ensure accurate and timely monitoring of PLCDs; Secondly, because
PLCDs commonly self-refer to higher-tiered hospitals, it important to encourage vertical integration
of health information systems between primary-, secondary-, and tertiary- level hospitals; Thirdly,
our examination has shown that support networks matter in efforts to ensure regular maintenance of
chronic diseases. Family and friends should thereby be integrated into treatment plans. These treatment
plans could be established and managed at primary hospitals, which could be better suited to
provide patient-centered treatment plans than higher-tiered hospitals. Lastly, reimbursement rates
for treatment/ care for chronic conditions is markedly low. Increasing these rates could incentivize
the provision of high-quality healthcare services. Similarly, a supplementary health insurance scheme
could help address the healthcare needs of PLCDs, namely diabetic and/or hypertensive patients.

Acknowledgments: This study was financially supported by the National Natural Science Foundation of China.
Research on the Vertical Integration Management Model for rural healthcare services is largely based on CAS
Theory (71273099). The funding agent for this study, i.e., the National Natural Science Foundation of China,
played no role in the study’s design, data collection, analyses, data interpretation, the decision to publish, or in
the preparation of the final manuscript. The authors of this study will solicit additional funding to cover the costs
of publishing the study’s findings in an open-access forum.

Author Contributions: Da Feng and Liang Zhang conceptualized the study itself and outlined the various
components of the study design. Da Feng, Yuan Xu and Jian Yang collected the data. Da Feng and Lei Duan
conducted various statistical analyses on the data. Ray Serrano, Ting Ye, Shangfeng Tang, Yuan Liang and
Shanquan Chen also contributed to the study design in addition to providing feedback on various drafts of the
manuscript. All authors were involved in writing of the paper, but Da Feng played a leading role in writing the
initial draft and Ray Serrano played a key role in subsequent revisions. Also, all authors provided their final
approval of submitted /published versions of the study’s findings.

Conflicts of Interest: The authors declare no conflict of interest. The funding agent for this study played no role in
designing the study; collecting, analyzing, and interpreting data, writing the manuscript, and in deciding whether
to publish the findings of this study.

References

1.  World Health Organization (WHO). Global Status Report on Non-Communicable Diseases; World Health
Organization: Geneva, Switzerland, 2014.

2. Xu, L;Meng, Q. The second part of Fifth National Health Service Survey—Health service need demand and
utilization. Chin. J. Health Inform. Manag. 2014, 11, 193-194. (In Chinese)

3. Finkelstein, E.A.; Chay, J.; Bajpai, S. The Economic Burden of Self-Reported and Undiagnosed Cardiovascular
Diseases and Diabetes on Indonesian Households. PLoS ONE 2014, 9, €995726.

4. Bauer, U.E,; Briss, PA.; Goodman, R.A.; Bowman, B.A. Prevention of chronic disease in the 21st century:
Elimination of the leading preventable causes of premature death and disability in the USA. Lancet 2014, 384,
45-52. [CrossRef]

5. Yoon, PW.,; Bastian, B.; Anderson, R.N.; Collins, J.L.; Jaffe, H-W. Potentially preventable deaths from the
five leading causes of death—United States, 2008-2010. MMWR Morb. Mortal. Wkly Rep. 2014, 63, 369-374.
[PubMed]

6. Samb, B.; Desai, N.; Nishtar, S.; Mendis, S.; Bekedam, H.; Wright, A.; Hsu, J.; Martiniuk, A.; Celletti, F.;
Patel, K ; et al. Prevention and management of chronic disease: A litmus test for health-systems strengthening
in low-income and middle-income countries. Lancet 2010, 376, 1785-1797. [CrossRef]


http://dx.doi.org/10.1016/S0140-6736(14)60648-6
http://www.ncbi.nlm.nih.gov/pubmed/24785982
http://dx.doi.org/10.1016/S0140-6736(10)61353-0

Int. J. Environ. Res. Public Health 2016, 13, 1268 12 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Qiu, M,; Shen, W.; Song, X.; Ju, L.; Tong, W.; Wang, H.; Zheng, S.; Jin, Y.; Wu, Y.; Wang, W.,; et al. Effects of
pre-diabetes mellitus alone or plus hypertension on subsequent occurrence of cardiovascular disease and
diabetes mellitus: Longitudinal study. Hypertension 2015, 65, 525-530. [CrossRef] [PubMed]

Gorgui, J.; Gorgui, J.; Gorshkov, M.; Khan, N.; Daskalopoulou, S.S. Hypertension as a risk factor for ischemic
stroke in women. Can. J. Cardiol. 2014, 30, 774-782. [CrossRef] [PubMed]

Tang, S.; Dong, D.; Ji, L.; Fu, H.; Feng, Z.; Bishwajit, G.; He, Z.; Ming, H.; Fu, Q.; Xian, Y. What Contributes
to the Activeness of Ethnic Minority Patients with Chronic Illnesses Seeking Allied Health Services?
A Cross-Sectional Study in Rural Western China. Int. ]. Environ. Res. Public Health 2015, 12, 11579-11593.
[CrossRef] [PubMed]

Sun, X.; Feng, Z.; Zhang, P.; Shen, X.; Wei, L.; Tian, M. Association between Time of Pay-for-Performance for
Patients and Community Health Services Use by Chronic Patients. PLoS ONE 2014, 9, e897932. [CrossRef]
[PubMed]

Smith, J.J.; Berman, M.D.; Hiratsuka, V.Y,; Frazier, R.R. The Effect of Regular Primary Care Utilization on
Long-Term Glycemic and Blood Pressure Control in Adults with Diabetes. J. Am. Board Fam. Med. 2015, 28,
28-37. [CrossRef] [PubMed]

McCusker, J.; Roberge, D.; Lesque, J.F.; Ciampi, A.; Vadeboncoeur, A.; Larouche, D.; Steven, S. Emergency
department visits and primary care among adults with chronic conditions. Med. Care 2010, 48, 972-980.
[CrossRef] [PubMed]

Zhao, Y.; Thomas, S.L.; Guthridge, S.L.; Wakerman, J. Better health outcomes at lower costs: The benefits of
primary care utilization for chronic disease management in remote Indigenous communities in Australia’s
Northern Territory. BMC Health Serv. Res. 2014, 14, 463. [CrossRef] [PubMed]

Tang, S.; Bishwajit, G.; Ji, L.; Feng, D.; Fang, H.; Fu, H.; Shao, T.; Shao, P,; Liu, C.; Feng, Z.; et al. Improving the
Blood Pressure Control with the Pro-Active Attitude of Hypertensive Patients Seeking Follow-up Services:
Evidence From China. Medicine 2016, 95, €3233. [CrossRef] [PubMed]

Hanley, J.; Fairbrother, P.; McCloughan, L.; Pagliari, C.; Paterson, M.; Pinnock, H.; Sheikh, A.; Wild, S.;
McKinstry, B. Qualitative study of telemonitoring of blood glucose and blood pressure in type 2 diabetes.
BM] Open 2015, 5, €008896. [CrossRef] [PubMed]

Taylor, ].R.; Campbell, K.M. Home monitoring of glucose and blood pressure. Am. Fam. Phys. 2007, 76,
255-260.

Cramer, J.A.; Cramer, J.A.; Benedict, A.; Muszbek, N.; Keskinaslan, A.; Khan, Z.M. The significance of
compliance and persistence in the treatment of diabetes, hypertension and dyslipidaemia: A review. Int. J.
Clin. Pract. 2008, 62, 76-87. [CrossRef] [PubMed]

Wang, Z. Hypertension Control in Communities (HCC): Evaluation result of blood pressure management
among hypertensive. Chin. |. Epidemiol. 2010, 31, 1-4. (In Chinese)

Neufeld, E.; Viau, K.A.; Hirdes, ].P.; Warry, W. Predictors of frequent emergency department visits among
rural older adults in Ontario using the Resident Assessment Instrument-Home Care. Aust. |. Rural Health
2016, 24, 115-122. [CrossRef] [PubMed]

Rowan, C.G.; Flory, J.; Stempniewicz, N.; Cuddeback, J.; Brunelli, S.M. Stage 2 hypertension: Predictors of
failure to achieve blood pressure control and the impact of adding one additional antihypertensive class.
Pharmacoepidemiol. Drug Saf. 2015, 24, 1170-1179. [CrossRef] [PubMed]

Miao, Y.; Ye, T,; Qian, D.; Li, J.; Zhang, L. Utilization of Rural Primary Care Physicians’ Visit Services for
Diabetes Management of Public Health in Southwestern China: A Cross-Sectional Study from Patients” View.
Iran. ]. Public Health 2014, 43, 769-777. [PubMed]

Seo, Y.; Park, J.; Lim, J. Factors Affecting Regular Medical Services Utilization of Chronic Disease
Patients—Focusing on the Hypertension, Diabetes Mellitus, Hyperlipidemia. Korean J. Health Educ. Promot.
2014, 31, 27-37. [CrossRef]

Nicolas, S.; Zeynep, O. Disparities in Regular Health Care Utilisation in Europe. In The Individual and the
Welfare State; Borsch-Supan, A., Brandt, M., Hank, K., Schroder, M., Eds.; Springer: Berlin/Heidelberg,
Germany; Paris, France, 2011; pp. 241-251.

Fang, P; Han, S.; Zhao, L.; Fang, Z.; Zhang, Y.; Zou, X. What limits the utilization of health services among
the rural population in the Dabie Mountains—Evidence from Hubei province, China? BMC Health Serv. Res.
2014, 14, 379. [CrossRef] [PubMed]


http://dx.doi.org/10.1161/HYPERTENSIONAHA.114.04632
http://www.ncbi.nlm.nih.gov/pubmed/25624343
http://dx.doi.org/10.1016/j.cjca.2014.01.007
http://www.ncbi.nlm.nih.gov/pubmed/24970789
http://dx.doi.org/10.3390/ijerph120911579
http://www.ncbi.nlm.nih.gov/pubmed/26389931
http://dx.doi.org/10.1371/journal.pone.0089793
http://www.ncbi.nlm.nih.gov/pubmed/24587037
http://dx.doi.org/10.3122/jabfm.2015.01.130329
http://www.ncbi.nlm.nih.gov/pubmed/25567820
http://dx.doi.org/10.1097/MLR.0b013e3181eaf86d
http://www.ncbi.nlm.nih.gov/pubmed/20856143
http://dx.doi.org/10.1186/1472-6963-14-463
http://www.ncbi.nlm.nih.gov/pubmed/25281064
http://dx.doi.org/10.1097/MD.0000000000003233
http://www.ncbi.nlm.nih.gov/pubmed/27057859
http://dx.doi.org/10.1136/bmjopen-2015-008896
http://www.ncbi.nlm.nih.gov/pubmed/26700275
http://dx.doi.org/10.1111/j.1742-1241.2007.01630.x
http://www.ncbi.nlm.nih.gov/pubmed/17983433
http://dx.doi.org/10.1111/ajr.12213
http://www.ncbi.nlm.nih.gov/pubmed/26123034
http://dx.doi.org/10.1002/pds.3849
http://www.ncbi.nlm.nih.gov/pubmed/26351176
http://www.ncbi.nlm.nih.gov/pubmed/26110147
http://dx.doi.org/10.14367/kjhep.2014.31.3.27
http://dx.doi.org/10.1186/1472-6963-14-379
http://www.ncbi.nlm.nih.gov/pubmed/25209379

Int. J. Environ. Res. Public Health 2016, 13, 1268 13 of 14

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Wang, J. Home blood pressure monitoring: A consensus document. Chin. J. Front. Med. Sci. 2012, 4, 43-47.
(In Chinese)

Wang, J. The Chinese medical association of diabetes, Chinese Type 2 Diabetes Prevention Guidance
(2010 edition). Chin. J. Diabetes 2012, 20, 81-117. (In Chinese)

Wong, M.C.; Wang, H.H.; Kwan, M.W,; Fong, B.C.; Chan, WM.; de Zhang, X.; Li, S.T.; Yan, B.P,; Coats, A.].;
Griffiths, S.M. Dietary counselling has no effect on cardiovascular risk factors among Chinese Grade 1
hypertensive patients: A randomized controlled trial. Eur. Heart J. 2015, 36, 2598-2607. [CrossRef] [PubMed]
Elixhauser, A.; Steiner, C.; Harris, D.R.; Coffey, R.M. Comorbidity measures for use with administrative data.
Med. Care 1998, 36, 8-27. [CrossRef] [PubMed]

Barnett, K.; Mercer, S.W.; Norbury, M.; Watt, G.; Wyke, S.; Guthrie, B. Epidemiology of multi-morbidity
and implications for health care, research, and medical education: A cross-sectional study. Lancet 2012, 380,
37-43. [CrossRef]

Xu, L.; Meng, Q. The Fifth National Health Service Survey—Family Economic Status. The Fifth National Health
Service Survey; Center for Health Statistics and Information; China Union Medical College Hospital Press:
Beijing, China, 2015; p. 332.

Jones, A.L.; Cochran, S.D.; Leibowitz, A.; Wells, K.B.; Kominski, G.; Mays, V.M. Usual Primary Care Provider
Characteristics of a Patient-Centered Medical Home and Mental Health Service Use. J. Gen. Intern. Med.
2015, 30, 1828-1836. [CrossRef] [PubMed]

Niu, H.; Tian, M.; Ma, A.; Wang, C.; Zhang, L. Differences and determinants in access to essential public
health services in China: A case study with hypertension people and under-sixes as target population.
Chin. Med. ]. 2014, 127, 1626-1632. [PubMed]

Zhang, P; Zhao, L.; Liang, J.; Qiao, Y.; He, Q.; Zhang, L.; Wang, F,; Liang, Y. Societal determination of
usefulness and utilization wishes of community health services: A population-based survey in Wuhan city,
China. Health Policy Plan. 2015, 30, 1243-1250. [CrossRef] [PubMed]

Ionescu-Ittu, R.; McCusker, J.; Ciampi, A.; Vadeboncoeur, A.M.; Roberge, D.; Larouche, D.; Verdon, J.;
Pineault, R. Continuity of primary care and emergency department utilization among elderly people.
Can. Med. Assoc. |. 2007, 177, 1362-1368. [CrossRef] [PubMed]

Bhattacharyya, O.; Delu, Y.; Wong, S.T.; Bowen, C. Evolution of primary care in China 1997-2009. Health Policy
2011, 100, 174-180. [CrossRef] [PubMed]

Wang, H.H.; Wang, ].].; Wong, S.Y.; Wong, M.C,; Li, FJ.; Wang, PX.; Zhou, Z.H.; Zhu, C.Y,; Griffiths, S.M.;
Mercer, S.W. Epidemiology of multimorbidity in China and implications for the healthcare system:
Cross-sectional survey among 162,464 community household residents in southern China. BMC Med.
2014, 12, 188. [CrossRef] [PubMed]

Wang, H.H.; Wong, S.Y.; Wong, M.C.; Wei, X.L.; Wang, ].].; Li, D.K,; Tang, ].L.; Gao, G.Y.; Griffiths, S.M.
Patients” Experiences in Different Models of Community Health Centers in Southern China. Ann. Fam. Med.
2013, 11, 517-526. [CrossRef] [PubMed]

Wolff, J.L.; Starfield, B.; Anderson, G. Prevalence, expenditures, and complications of multiple chronic
conditions in the elderly. Arch. Intern. Med. 2002, 162, 2269-2276. [CrossRef] [PubMed]

Wang, HH.; Wang, J.J.; Wong, S.Y.; Wong, M.C.; Mercer, SW.; Griffiths, SM. The development of
urban community health centres for strengthening primary care in China: A systematic literature review.
Br. Med. Bull. 2015, 116, 139-153. [CrossRef] [PubMed]

Tang, S.; Ji, L.; Hu, T.; Bishwajit, G.; Da, F.; Ming, H.; Xian, Y.; Fu, Q.; He, Z.; Fu, H,; et al. Determinants of
public malaria awareness during the national malaria elimination programme: A cross-sectional study in
rural China. Malar. J. 2016, 15, 372. [PubMed]

Tian, M.; Chen, Y.; Zhao, R.; Chen, L.; Chen, X.; Feng, D.; Feng, Z. Chronic disease knowledge and its
determinants among chronically ill adults in rural areas of Shanxi Province in China: A cross-sectional study.
BMC Public Health 2011, 11, 948. [CrossRef] [PubMed]

Egan, B.M.; Zhao, Y.; Axon, R.N. US trends in prevalence, awareness, treatment, and control of hypertension,
1988-2008. JAMA 2010, 303, 2043-2050. [CrossRef] [PubMed]

Reeves, D.; Blickem, C.; Vassilev, I.; Brooks, H.; Kennedy, A.; Richardson, G.; Rogers, A. The contribution of
social networks to the health and self-management of patients with long-term conditions: A longitudinal
study. PLoS ONE 2014, 9, €98340. [CrossRef] [PubMed]


http://dx.doi.org/10.1093/eurheartj/ehv329
http://www.ncbi.nlm.nih.gov/pubmed/26264550
http://dx.doi.org/10.1097/00005650-199801000-00004
http://www.ncbi.nlm.nih.gov/pubmed/9431328
http://dx.doi.org/10.1016/S0140-6736(12)60240-2
http://dx.doi.org/10.1007/s11606-015-3417-0
http://www.ncbi.nlm.nih.gov/pubmed/26037232
http://www.ncbi.nlm.nih.gov/pubmed/24791865
http://dx.doi.org/10.1093/heapol/czu128
http://www.ncbi.nlm.nih.gov/pubmed/25492032
http://dx.doi.org/10.1503/cmaj.061615
http://www.ncbi.nlm.nih.gov/pubmed/18025427
http://dx.doi.org/10.1016/j.healthpol.2010.11.005
http://www.ncbi.nlm.nih.gov/pubmed/21145123
http://dx.doi.org/10.1186/s12916-014-0188-0
http://www.ncbi.nlm.nih.gov/pubmed/25338506
http://dx.doi.org/10.1370/afm.1545
http://www.ncbi.nlm.nih.gov/pubmed/24218375
http://dx.doi.org/10.1001/archinte.162.20.2269
http://www.ncbi.nlm.nih.gov/pubmed/12418941
http://dx.doi.org/10.1093/bmb/ldv043
http://www.ncbi.nlm.nih.gov/pubmed/26582539
http://www.ncbi.nlm.nih.gov/pubmed/27430322
http://dx.doi.org/10.1186/1471-2458-11-948
http://www.ncbi.nlm.nih.gov/pubmed/22192681
http://dx.doi.org/10.1001/jama.2010.650
http://www.ncbi.nlm.nih.gov/pubmed/20501926
http://dx.doi.org/10.1371/journal.pone.0098340
http://www.ncbi.nlm.nih.gov/pubmed/24887107

Int. J. Environ. Res. Public Health 2016, 13, 1268 14 of 14

44. Sang, S.; Wang, Z.; Yu, C. Evaluation of Health Care System Reform in Hubei Province, China. Int. ]. Environ.
Res. Public Health 2014, 11, 2262-2277. [CrossRef] [PubMed]

45. Carpenter, W.R.; Godley, P.A.; Clark, J.A.; Talcott, ].A.; Finnegan, T.; Mishel, M.; Bensen, J.; Rayford, W,;
Su, LJ.; Fontham, E-T.H.; et al. Racial differences in trust and regular source of patient care and the
implications for prostate cancer screening use. Cancer 2009, 115, 5048-5059. [CrossRef] [PubMed]

@ © 2016 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/10.3390/ijerph110202262
http://www.ncbi.nlm.nih.gov/pubmed/24566052
http://dx.doi.org/10.1002/cncr.24539
http://www.ncbi.nlm.nih.gov/pubmed/19637357
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design 
	Measurements 
	Statistical Analysis 
	Ethical Statement 

	Results 
	Socio-Demographic Characteristics of Participants 
	Factors Affecting Regularity of Health Seeking Behavior among Patients with Hypertension or Diabetes 
	Predictors of Regular Health-Seeking Behavior among Diabetic and Hypertensive Patients 

	Discussion 
	Limitations 
	Conclusions 

