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Abstract
Objective Chronic diseases can be controlled through effective self-management. The purpose of this
study is to explore the regularity of clinical visits and medication adherence of patients with hypertension
or diabetes (PDH), and its association with the �rst experience with care and individual factors in rural
Southwestern China.

Methods The authors draw on a dataset which comprised of 292 PDH and 122 village clinics selected
from 122 villages in 10 counties in the rural areas of Yunnan province. Data was gathered through
interviews with these patients and the directors of the village clinics in January 2018. Logistic regression
models were performed using STATA 15.0.

Results The data shows around 31% of hypertensive and 25% of diabetic patients neither visited
physicians nor took medicine regularly during the preceding three months of the interview date. We also
documented PDH �rst experience with care and found that a proportion of them did not initially choose to
seek care from health facilities. The logistic regression results indicated that individual characteristics of
the PDH, including patient age, health status, and economic level, as well as their �rst experience with
care were signi�cantly associated with their regular healthcare behavior. Moreover, in addition to
providing medical services, on average each sample village clinic with around two physicians
simultaneously managed 180 hypertensive and 45 diabetic patients.

Conclusions Our paper shows how current self-management trends among PDH in the sample area was
unsatisfactory, threatening the effective control of hypertension and diabetes in China. Even though
healthcare reforms in China have been launched since 2009, this study revealed the need for further
reforms in terms of improving self-management. The authors recommend an increase in the quantity and
the quality of human resources in the primary healthcare realm in rural China, which should help provide
better education and supervision services for self-management.

Introduction
Hypertension and diabetes are two major public health problems in China, and their prevalence has been
rising in recent years, (GBD 2013 Mortality and Causes of Death Collaborators, 2015; GBD 2016 Causes
of Death Collaborators, 2017; Y. Xu et al., 2013). It is estimated that the prevalence of hypertension and
diabetes is around 27% and 10%, respectively, which are among the highest incidences of chronic disease
in China (Hu et al., 2019; L. Wang et al., 2017; Z. Wang et al., 2018). Hypertension and diabetes are the
main contributors to cardiovascular disease and the resulting high mortality rates. In 2018,
cardiovascular diseases were the leading cause of mortality in China, especially for rural residents (Hu et
al., 2019; National health and family planning commission, 2017). Moreover, as some international
comparative studies have suggested, the high incidence of chronic illnesses such as hypertension and
diabetes in China is a threat to global efforts to curb healthcare costs (Feng et al., 2016; International
Diabetes Federation, 2019; Ma et al., 2017).
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In response to these challenges, the Chinese government implemented healthcare reform at a national
scale in 2009 (CPC Central Committee & State Council, 2009) to improve chronic diseases management,
including hypertension and diabetes. Counting on government �nancial subsidies support, public health
services such as diagnostic and treatment services are regularly delivered to patients with chronic
diseases.

While effective treatments are available, roughly half of the patients with diabetes or hypertension
(henceforth, PDH) do not self-manage correctly in rural China (Hou et al., 2016; Lei et al., 2012; H. Li et al.,
2014). Self-management behavior such as health services utilization and adherence to medicinal
treatments is critical for the control of diabetes and hypertension (Feng et al., 2016; Fortuna et al., 2018).
Unfortunately, empirical �ndings demonstrated that a large number of PDH in China did not use the
healthcare system and failed to take medicine regularly (He et al., 2016; Huang et al., 2006; Y. Li et al.,
2016). The numbers are worse in rural areas given the relatively limited medical resources and lower
educational levels of residents (Hou et al., 2016; Lei et al., 2012).

In this study, we investigate the regularity of clinical visits and medication adherence of PDH along with
related factors in rural areas of Yunnan province in China. Yunnan is a multi-ethnic province where rural
residents have wages below the national average (10,768 RMB vs 14,617 RMB) (National Bureau of
Statistics of China, 2019), possibly contributing to the variation in self-management strategies. Currently,
only a few studies have documented the regularity of clinical visits and medication adherence of PDH,
and how past experience with care in�uences their self-management in rural Yunnan (Z. Wang et al.,
2018). Additionally, there is limited understanding of the workload of village physicians on PDH
management; these physicians are the gatekeepers on chronic management in rural China (Y. Li et al.,
2016).

To better understand the current self-management of PDH in rural areas of Yunnan province in China, we
(i) investigate the regularity of clinical visits and medication adherence of PDH, (ii) document the health
seeking behavior of PDH at their �rst experience with care, (iii) examine factors related with the regularity
of clinical visits and medication adherence, and (iv) evaluate the workload of village clinics in terms of
PDH management.

Methods
Sampling

Within three selected three prefectures in Yunnan province, the sample was selected to be a certain
degree of representativeness through a �ve-step process. Firstly, we excluded three urban counties and 13
minority counties from the three prefectures, keeping 15 Han-concentrated rural counties as our sampling
frame. Secondly, we randomly selected 10 of the remaining counties. Thirdly, we used probability
proportional to size (PPS) sampling, to randomly select 122 villages proportional to the number of
villages in each county. Fourth, when visiting selected sample villages, we randomly selected about six
households and included a village clinic (henceforth, VC) that mainly serviced for the sample village.[1] In
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this way, we selected 744 households and 122 VC from 122 sample villages. Finally, we included PDH
from these households and the director of these VC (Table 1). In total, 292 PDH and directors for 122 VC
were interviewed, with a response rate of 100%.

Table 1 Sample size of patients with hypertension or diabetes

Number of diseases Full sample Hypertension Diabetes
One disease 272 244 28
Two diseases 20 20 20
Total 292 264 48

Data collection

In January 2018, using a four-block survey, we interviewed each PDH and the director of each VC. In the
�rst block of the survey, speci�c questions were asked about the regularity of clinical visits and
medication adherence of PDH. Speci�cally, we asked whether the participant consulted with a doctor
regularly and about their medicine intake in the past three months.

In the second part of the survey, we collected data on the health seeking behavior of the PDH at their �rst
experience with the healthcare system. These questions were speci�cally about the duration of the
disease, source of detection, level of health facilities at which the participant sought medical treatment,
treatment delay time, and number of visits prior to diagnosis.

In the third part of the survey, information on the demographic and socio-economic characteristics of the
PDH (i.e., individual factors) was collected. These questions assessed socio-economic factors such as
gender, age, educational attainment, self-reported health status, and the income level of PDH. The poverty
line of poverty-stricken families was determined by the local Chinese government according to the
income of the residents (People’s Government Of Yunnan Province, 2017).

Finally, we surveyed sample VC about their medical and public health services workload as well as the
number of PDH they managed. Speci�c questions on workload were mainly about the number of
physicians in each VC, outpatients in the previous month, villages where the services were offered, and
the number of residents involved in the service. In terms of PDH management, we asked for the number
of PDH that each VC managed, and the number of new suspected PDH that were detected by each VC in
the previous year.

Statistical analysis

We used logistic regression models to analyze the associations between the regularity of clinical visits
and medication adherence, and the �rst experience with care, while also including individual factors. All
statistical analyses were performed using STATA 15.0.
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Ethical approval

Full ethical approval for this survey was obtained from the Peking University Institutional Review Board
on April 26, 2017 (IRB00001052-17033). The board approved the verbal consent procedure. The verbal
consent was obtained from local health departments and participants at the start of the survey.

 

[1] In principle, we randomly selected eight households within each sample village at the �rst day. We
then reduced from eight to six households in the remaining day because of the heavy workload in the
survey. In total, there are 116 villages that include six households for inclusion whereas 6 village
including eight households.

Results
Characteristics of sample PDH

Characteristics of the PDH in our sample are presented in Table 2. The population was 55% female and
87% were over 50 years old (Rows 1 & 2); 43% of the respondents had no formal education; 42% did not
graduate from junior high school (Row 3); and 162 respondents (55%) reported poor health status (Row
4). In addition, around one-third of the respondents (31%) came from households that were below the
poverty line (Row 5).

Table 2 Demographic and socio-economic characteristics of the participants
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Variable
Full sample

(N=292)
Hypertension sample

(N=264)
Diabetes sample

(N=48)
 n (%) n (%) n (%)
1. Gender    

Male  132 (45) 120 (45) 22 (46)
Female 160 (55) 44 (55) 26 (54)

2. Age    
<50 39 (13) 33 (13) 6 (13)
50–59 77 (26) 68 (26) 15 (31)
60–69 103 (35) 94 (36) 17 (35)
>=70 73 (25) 69 (26) 10 (21)

3. Education level    
No formal education 125 (43) 111 (42) 24 (50)
1–6 years study 123 (42) 113 (43) 16 (33)
7–9 years study 31 (11) 27 (10) 8 (17)
>9 years study 13 (4) 13 (5) 0 (0)

4. Self-reported health
status    

Not good 162 (55) 144 (55) 35 (73)
Medium 86 (29) 78 (30) 10 (21)
Good 44 (15) 42 (16) 3 (6)

5. Poverty-stricken family    
Yes 90 (31) 81 (31) 18 (38)
No 202 (69) 183 (69) 30 (63)

Regularity of clinical visits and medication adherence

Table 3 describes the self-management of chronic diseases by survey participants. The survey data
shows 73% of the hypertensive patients (193) and 79% of the diabetic patients (38) did not consult with a
doctor regularly (Row 1). In addition, 40% of the hypertensive patients (106) and 25% of the diabetic
patients (12) did not take medication regularly in the three months prior to the study (Row 2). In general,
around two-�fths (39%) of the hypertensive patients and a quarter of the diabetic patients neither visited
their doctor nor took medicine regularly in the three months prior to the study (Row 3).

Table 3 Clinical visits regularity and medication adherence



Page 8/16

Variable
Hypertension sample

(N=264)
Diabetes sample

(N=48)

1. Clinical visits regularly last three months  
Yes 71 (27) 10 (21)
No 193 (73) 38 (79)

2. Medication adherence last three months  
Yes 158 (60) 36 (75)
No 106 (40) 12 (25)

3. Clinical visits and medication adherence regularly last
three months    

Yes 161 (61) 36 (75)

No 103 (39) 12 (25)

Health care seeking behaviors at �rst experience with care

The participants were asked to try to recall their health care seeking behavior at their �rst experience with
care (Table 4). In general, more than half of the PDH (63% and 52%, respectively) had been diagnosed
with hypertension or diabetes in the preceding �ve years (Row 1). Only 13% of hypertensive and 17% of
diabetic respondents had the chronic disease for more than 10 years (Row 1). In terms of source of
detection, 34% of the hypertensive patients reported their chronic diseases were detected on visiting the
clinic, whereas 41% of these patients was detected through physical examinations (Row 2). Similarly,
54% of the participants diagnosed as diabetics reported to have detected their chronic illness through a
visit to the clinic, whereas 27 % of the diabetic participants reported that their disease was detected
through physical examinations (Row 2).

Table 4 Health care seeking behavior at first experience with care
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Variable Hypertension sample (N=264) Diabetes sample (N=48)
1. The duration of the chronic disease a n (%) n (%)

Preceding five years 167 (63) 25 (52)
Five years ago 64 (24) 15 (31)
Ten years ago 33 (13) 8 (17)

2. Source of detection   
Visiting physicians after clinical
manifestations 91 (34) 26 (54)
Physical examination 108 (41) 13 (27)
Other disease visit 65 (25) 9 (19)

3. Level of health facilities selected to seek medical treatment at the first time
No treatment 38 (14) 2 (4)
Clinical visits 205 (78) 44 (92)
Village clinic 63 (24) 6 (13)
Township health center 39 (15) 13 (27)
County and upper level of hospitals 90 (34) 25 (52)
Others b 13 (5) 0 (0)
Take medicine at the drugstore 21 (8) 2 (4)

4. Treatment delay at the first time   
Within 1 week 150 (66) 31 (65)
> 1 week 76 (34) 17 (35)

5. Number of health provider visit before first diagnosis
1 time 207 (92) 43 (94)
>1 time 19 (8) 3 (7)

Note: a If the respondent simultaneously had hypertension and diabetes, we calculated the duration of the

chronic disease based on the minimum duration.
 b Some participants went to private clinics or sought treatment with traditional Chinese medicine.

We also asked questions relating to the behavior of PDH after they were informed that they had been
diagnosed with hypertension or diabetes. Most of the respondents (78% of the hypertensive and 92% of
the diabetic respondents) reported they sought care from health facilities (Table 4, Row 3). Only a
minority (8% of hypertensive respondents and 4% of diabetic respondents) �rst chose to buy directly from
a drugstore. However, 14% of those diagnosed with hypertension and 4% of diabetic respondents had not
sought treatment at the time of the survey. More than half of the respondents (66% and 65%) had a
doctor’s appointment within one week of being diagnosed, and most of them (92% and 94% respectively)
were diagnosed for the �rst time (Row 5).

Factors affecting the regularity of clinical visits and medication adherence

Table 5 identi�es factors associated with regular clinical visits or regular medicine intake in the previous
three months. Among the 292 PDH, results of the multivariate logistic regression analyses indicated that,
apart from gender, the other individual variables were correlated with the regularity of medicinal intake as
well (Rows 1 to 5). Speci�cally, compared with PDH aged below 50, older PDH were more likely to exhibit
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regularity in behavior (Row 2). Moreover, it seems literate patients and patients with a poor health status
visited physicians and took medicine more regularly (Rows 3 & 4). Economic factors, such as the income
level of the household, were also signi�cantly associated with regular health behavior patterns of PDH
(Row 5).

Table 5 Results of the multivariate logistic regression analyses examining factors associated with regular clinical

visits and medication adherence

  Clinical visits or medication adherence in the last three months
Variable Coef OR 95% CI p value
1. Gender        

Male (ref)   1.00    
Female 0.33 1.39 0.74–2.61 0.299

2. Age        
<50 ref   1.00    
50–59 1.10 3.02 1.20–7.59 0.019

60–69 1.11 3.03 1.22–7.52 0.017
>=70 1.03 2.79 1.09–7.16 0.032

3. Education level        
No formal education (ref)   1.00    
1–6 years study 0.60 1.83 0.95–3.53 0.071
7–9 years study 0.75 2.12 0.73–6.17 0.169
>9 years study 1.41 4.09 0.87–19.28 0.075

4. Self-reported health status        
Not good (ref)   1.00    
Medium -0.72 0.49 0.26–0.90 0.022
Good -0.69 0.50 0.22–1.14 0.099

5. Poverty-stricken family        
Yes (ref)   1.00    
No 0.68 1.97 1.08–3.62 0.028

6. Clinical visits at first experience with care        
Yes (ref)   1.00    
No -1.95 0.14 0.07–2.90 <0.001

7. The duration of the chronic disease        
Preceding five years   1.00    
Five years ago 0.45 1.58 0.81–3.08 0.184
Ten years ago 0.24 1.28 0.52–3.12 0.593

Additionally, the �rst experience with care by PDH was also found to be associated with regular health
behavior patterns (Rows 6 & 7). Compared to their counterparts, PDH who chose to see a doctor at the
�rst experience with care were more likely to be regular in their hospital visits and medicinal intake (Row
6). Meanwhile, the duration that had passed since the individual had been diagnosed with a chronic
disease was not found to be signi�cantly associated with the regularity with which individuals visited the
hospitals or took their medicine (Row 7).
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Workloads of village clinics in terms of PDH management

On average, each sample VC had about two physicians (Table 6, Row 1). According to the survey data,
these VCs provided both medical and public health services. Around 451 outpatients were seen at a
typical VC in the month preceding the survey (Row 2). Each VC provided public health services (including
chronic management) to about one village, which accounted for 3,032 rural residents on an average
(Rows 3&4). Speci�cally, around 180 hypertensive patients and 45 diabetic patients were managed by
each VC. On an average, 15 individuals were diagnosed as hypertensive whereas 4 individuals were
diagnosed as diabetic at a typical VC in the previous year.

Table 6 Hypertension and diabetes management among sample village clinics

 Mean SD
Number of physicians per VC 2.03  0.98 
Number of outpatients per VC previous month 450.63  650.91 
Number of villages each VC provided public health services 1.03  0.46 
Population per VC 3032.15  1602.56 
Number of patients managed per VC a   

Hypertension 179.70  125.99 
Diabetes 44.51  39.14 

Number of new suspected patients that were diagnosed last year  
Hypertension 14.58  19.65 
Diabetes 3.50  5.25 

a All of the sample village clinics reported responsible for providing public health services. Only one of these

clinics reported not responsible for diabetes.

Discussion
This study explored the regularity of clinical visits and medication adherence among PDH in rural areas
of Yunnan province in China. First, the data indicated that only 61% of hypertensive and 75% of diabetic
patients went to see doctors or took medication regularly. Second, these patients also reported their
health seeking behavior at the �rst experience with care and a proportion of them did not initially seek
care from health facilities. Third, factors including individual characteristics and the �rst experience with
care are signi�cantly associated with regular healthcare behaviors of PDH. Fourthly, in addition to
providing medical services, each sample VC with around two physicians managed 180 hypertensive and
45 diabetic patients on an average.

Although low-cost medication and health services of rural primary physicians were currently available
due to the health care reforms launched in 2009, PDH self-management was still unsatisfactory.
Consistent with other �ndings in China, our study shows that a proportion of PDH in rural Yunnan
province were not able to manage their chronic illnesses effectively (Hu et al., 2019; L. Li et al., 2018; L.
Wang et al., 2017). Speci�cally, 39% of hypertensive and 25% of diabetic respondents in the sample
neither went to see a doctor nor took medication regularly in 2018. Given that there are more than 244.5
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million hypertensive and 116.4 million diabetic patients in rural China, the erratic behavior of these
individuals will be a major challenge to the Chinese government’s efforts to control these diseases
(International Diabetes Federation, 2019; Z. Wang et al., 2018). This highlights the urgency for more
investments in primary health care, which is the �rst line of defense in the control of diabetes and
hypertension. Improvements in primary healthcare could strengthen the ability of the state to educate the
people on, and to supervise the management of, chronic diseases in rural China (Campbell & Sheldon,
2010; Campbell & Zhang, 2018).

While most PDH sought care from health facilities when they noticed they were suffering from a chronic
disease, some PDH in the sample (38 hypertensive and 2 diabetic respondents) still had not sought any
medical treatment on the day of the survey. As previous studies have suggested, improving the
awareness of PDH in rural China with regard to the self-management of their diseases is imperative
(Dong et al., 2014; Lu et al., 2014; He et al., 2016; L. Li et al., 2018). Additionally, among the attending
PDH, some patients (34% hypertensive and 52% diabetic respondents) preferred higher-tier hospitals as
their �rst source of care. This is partly due to the relative lack of trust in primary health facilities (Feng et
al., 2016). However, most of the PDH in the sample were diagnosed on the �rst visit. This indicates that
the capacity of primary health care in rural China has been much improved as previous �ndings
suggested (Hou et al., 2016). Improving the con�dence of PDH with regard to the professionalism of rural
primary physicians may increase the utilization of primary health services (Browning et al., 2015).

To understand the groups of PDH who are particularly susceptible to irregular behavior, we examined the
effect of individual socio-economic characteristics of the PDH including gender, age, educational level,
health status and economic status on the proclivity to engage in irregular behavior. Our results suggested
that younger and illiterate PDH, PDH who consider themselves to be in good health, and PDH from low
income families were more likely to exhibit irregular behavior in terms of health management. In line with
some previous studies, patient age, health status and socioeconomic factors are determinants of regular
healthcare service utilization (Bhattacharyya et al., 2011; Egan et al., 2010; M. Li & Wang, 2017; Tang,
Bishwajit, et al., 2016; Tang, Ji, et al., 2016).

Our results also emphasize the importance of recognizing the previous experiences of PDH. Their �rst
experiences with care were found to be associated with regular healthcare service utilization as well as
regular medication intake. In line with earlier evidence, this �nding suggests that seeking care from health
facilities at an early stage promotes better control of hypertension and diabetes (Z. Xu et al., 2020). In
fact, some studies further point out that not only whether PDH received care from health providers but
also how previous care was given in�uences the self-management of PDH (Fortuna et al., 2018). It also
uncovered the bene�ts of educating and supervising PDH on their initial health behaviors.

However, results from our investigation into the workload of sample VCs show that village physicians
may face challenges in improving their service quality in the management of chronic diseases.
Consistent with other �ndings in rural China, each sample VC with two physicians not only provided
medical services for hundreds of outpatients every month but also delivered public health services to one
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village with thousands of people (Hou et al., 2016; Tian et al., 2013). This explained why these physicians
could not effectively educate patients and supervise their behavior regarding the management of the
chronic illnesses. Lack of human resources in the primary health system is one possible reason for the
poor self-management of PDH (Hipgrave, 2011; Yip et al., 2012).

There are several limitations to this study. First, since the data is gathered from the rural areas of Yunnan
province, the �ndings can only be generalized to this population. Second, we only surveyed the
population that had already been diagnosed with diabetes or hypertension. We were not able to include
the undiagnosed PDH in the survey.

In conclusion, we found that some PDH did not visit physicians or take medication regularly in the rural
areas of Yunnan province. Individual characteristics of the PDH (i.e., age, health status, and economic
factors) and the �rst experience with care were found to be signi�cantly associated with regular intake of
medicine as well as regular visits to the hospital. Our �ndings suggested the urgency of improving the
ability of PDH to manage their chronic illnesses and taking adequate steps to address the shortage of
primary health providers in rural China. To address the problem of poor self-management, standardized
education programs should be launched to enhance the knowledge on health measures. In addition,
adequate protocols for the supervision of PDH need to be developed. These measures stress the
importance of increasing the resources that the Chinese government invests in public health.
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