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Abstract 

Background:  Improving primary care providers’ competence is key to detecting and managing hypertension, but 
evidence to guide this work has been limited, particularly for rural areas. This study aimed to use standardized clinical 
vignettes to assess the competence of providers and the ability of the primary healthcare system to detect and man-
age hypertension in rural China.

Methods:  A multi-stage random sampling method was administered to select target health facilities, providers, 
and households. The clinical vignette script was developed to evaluate provider competence in managing first-visit 
patients with symptoms of hypertension. Logistic regression was used to explore the factors correlated with provider 
competence. Provider referral and management rates were combined with patients’ facility sorting behaviors to 
assess the ability of the rural healthcare system to manage hypertension in three policy scenarios.

Results:  A total of 306 providers and 153 facilities were enrolled in our study. In the 306 clinical vignette interactions, 
25.9% of providers followed the national guidelines for hypertension consultation. The correct diagnosis was achieved 
by only 10.1% of providers, and 30.4% of providers were able to prescribe the correct treatment. Multi-variable regres-
sion results showed that younger providers (OR = 0.85, 95%CI: 0.73, 0.98) and those who work in township health 
centers (OR = 4.47, 95%: 1.07, 18.67) were more likely to provide a correct diagnosis. In a free-selection scenario, 29.8% 
of patients with hypertension were managed correctly throughout the rural system. When all patients first visit village 
clinics, system-level correct management is reduced to 20.5% but increases to 45.0% when all patients first visit town-
ship health centers.
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Introduction
Hypertension is the leading global risk factor for early 
death and disability and is the primary cause of death 
in China [1]. From 1990 to 2016, China had the highest 
number of deaths caused by high blood pressure of any 
country, ranging from 1.4 million to 2.3 million [2]. In 
2016, nearly 50% of adults in China had hypertension, 
of which less than 10% of cases were well controlled 
[3]. The risk is especially severe in rural areas, which 
often have a higher hypertension prevalence and lower 
awareness, treatment, and control than do urban areas 
[3].

The healthcare system plays a foundational role in 
dealing with the increasingly high prevalence of non-
communicable diseases [4], including hypertension. 
During the nation’s health system reform, China has 
moved toward an “integrated care” model that pro-
motes a system in which patients are encouraged to 
make their initial visit to primary care providers in local 
facilities [5]. China’s rural health system includes three 
tiers of providers: Village clinics (VCs), township health 
centers (THCs), and county hospitals (CHs). VCs and 
THCs represent the bottom two tiers in the healthcare 
system [6]. Under China’s guidelines for hypertension 
management, providers from VCs and THCs take pri-
mary responsibility in diagnosing patients during their 
first visit as well as managing diagnosed patients [7]. 
Although patients are free to choose among any of the 
three tiers for hypertension care without a referral, 
first-visit patients typically receive a referral from their 
primary care providers in VCs and THCs to visit VCs, 
then THCs, and, finally, CHs if their health issues have 
not been resolved during their previous visits.

One of the fundamental problems with making VCs 
and THCs the first point of contact for hypertension 
patients is that the primary care providers in these 
facilities often have limited knowledge of prevention, 
detection, diagnosis, and treatment of hypertension [8, 
9]. To address this problem, China’s government issued 
policies and guidelines for hypertension management 
and control to guide the clinical practices of provid-
ers in a primary healthcare setting [10]. For example, 
in 2009, the Chinese central government launched the 
National Essential Public Health Services (NEPHS) to 
improve the accessibility for the Chinese population 
of essential public health services and strengthen the 

role and competence of primary health care providers 
in the prevention and management of chronic diseases 
including hypertension [11].

However, provider competence in detecting and 
managing hypertension in rural China has to date 
been underexplored in the academic literature. Most 
research on hypertension in rural China has focused 
on the prevalence of the disease and its risk factors, 
patient awareness of the disease, and associated com-
plications [9, 12–14]. Research has evaluated the ability 
of VCs and THCs to detect and manage other diseases 
in rural China [15], however, few studies have exam-
ined how hypertension patients are detected, treated, 
and managed when visiting these tiers of primary care 
providers, despite their importance in managing hyper-
tension under NEPHS. There is also little known about 
the differences in health system competence in relation 
to patient’ facility sorting behaviors (patients’ initial 
choice to visit VCs versus THCs). This is particularly 
relevant given the gaps in healthcare quality between 
different tiers of providers. Given the large emphasis 
on primary care providers in managing hypertension, 
understanding provider competence and how it may 
vary by patients’ visiting behaviors is vital to improving 
hypertension management in China.

There are also methodological limitations in previous 
studies of hypertension management. Most hypertension 
management studies in both the international literature 
and in China have used survey-based questionnaires 
to assess provider competence [16–20]. Although this 
approach can assess providers’ knowledge and adherence 
to national diagnosis or treatment criteria [19, 20], sur-
veys can often fail to measure a provider’s competence 
to detect and manage hypertension in practice. Clinical 
vignettes using simulated medical conditions are a cost-
effective and easily-administered approach to evaluate 
provider competence [21, 22]. Although clinical vignettes 
do not necessarily represent actual clinical practice, this 
approach has been validated for measuring the man-
agement of a wide variety of conditions and can reflect 
providers’ actual behavior [23] and can provide an oppor-
tunity to observe and measure provider competence in 
the detection and management of hypertension. Unfor-
tunately, few previous studies have used clinical vignettes 
to evaluate competence in hypertension detection and 
management [24, 25], resulting in a gap in the literature.

Conclusions:  Rural primary care providers do not have enough competence to detect and treat hypertension 
cases in China to an acceptable degree. Policy constraints may limit the competence of the rural healthcare system. 
Research to improve detection and treatment competence in hypertension and optimize health policy is needed.

Keywords:  Provider’s competence, Standardized clinical vignettes, Healthcare system, Hypertension, Rural China
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To address these gaps in the literature, this study aims 
to use standardized clinical vignettes to assess the com-
petence of rural providers and the ability of the rural 
healthcare system to detect and manage hypertension in 
rural China. To meet this overall goal, we have the fol-
lowing three objectives. First, we examine the compe-
tence of rural detection and management of patients 
symptomatic of hypertension at the provider level. Sec-
ond, we explore the correlates of hypertension detection 
and management at facility and provider levels. Third, we 
combine patients’ facility sorting behaviors and provider-
level competence in three policy scenarios to analyze the 
competence of the rural healthcare system in managing 
hypertension.

Methods
Setting and sampling
The facilities, providers and households in this study 
were sampled from rural areas in one prefecture of 
Sichuan Province in Western China. Nearly half (47.7%) 
of Sichuan’s population lives in rural areas. As of 2021, 
there are in total of 4317 THCs and 54,202 VCs in the 
province, and with an average of 26 providers in each 
THC, and 1.4 providers in each VC [26].

Facilities and providers
The facilities and providers in this study were sampled 
from rural areas in one prefecture of Sichuan Province 
in Western China using a four-stage random sampling 
protocol (Additional Fig. 1). First, five counties were ran-
domly selected from the six counties in the prefecture. 
Second, ten townships were randomly selected in each 
sampled county, totaling 50 townships. All THCs in the 
sample townships were enrolled in the study. Third, two 
villages were randomly selected from each sample town-
ship, and all VCs in the sample villages were enrolled. 
Three sample villages had two VCs, while the remaining 
villages had only one. This led us to a final sample of 153 
facilities, including 50 THCs and 103 VCs. All providers 
of general and internal medicine who were on duty on 
our survey day from the sample facilities were surveyed, 
totaling 306 providers. About 35.9% of providers were 
from VCs, which made up 67.3% of facilities.

Households
To measure patient facility sorting behaviors and the 
outcomes of the initial visit, we collected initial facil-
ity choices from patients with symptoms of hyperten-
sion at a household level. The facility sorting behavior 
of patients (i.e., choice of which facility a patient vis-
its first) is important in evaluating the ability of the 
healthcare system to manage hypertension, as this 
determines how patients are treated, which subsequent 

facilities they visit, and the efficacy of the treatment 
process. Ten households were randomly selected from 
the resident roster of each sample village, and five 
households were randomly selected from the non-
communicable disease (NCD) roster of each sample 
village. In total, 15 households were enrolled into our 
study from each sample village.

Data collection
Facility and provider survey
Structured questionnaires were administrated to collect 
facility and provider information. Trained investigators 
interviewed providers to obtain their age, gender, medi-
cal education, qualifications, medical experience, income, 
and medical training. Investigators also assessed provid-
ers’ work motivation using the Motivation at Work Scale, 
as providers’ motivation to work has found to correlate 
to healthcare quality [27]. Facility information, includ-
ing patient volume, the number of full-time staff, and the 
number of hypertension patients, was collected from the 
head staff member in charge of each facility.

Household survey
Patient-level demographics, including household socio-
demographic characteristics, whether a member of the 
household had been diagnosed with hypertension, and 
facility sorting behaviors, were collected by trained inves-
tigators in a face-to-face interview survey. Facility sorting 
behaviors included which facility a household member 
chose to visit initially when they had symptoms related to 
hypertension, such as a headache or dizziness.

Standardized clinical vignettes
Standardized clinical vignettes were used to measure 
provider competence in the consultation process, which 
included the provider’s ability to correctly diagnose and 
manage a patient with typical symptoms of hyperten-
sion. A standardized case script was developed by our 
research team following several rounds of consultation 
with hypertension specialists. Local hypertension pre-
vention and management authorities also were included 
in the consultation to adapt the script to a local context.

During the survey, two enumerators presented the 
vignette to providers. The detailed process of conduct-
ing the clinical vignettes can be found in Supplementary 
file 1. Based on the documentation of the clinical vignette 
interaction, provider competence was evaluated in three 
domains: 1) the consultation process, determined by 
the average percentage of recommended questions and 
examinations (ARQE); 2) correct diagnosis, determined 
by the accuracy and completeness of the diagnosis; and 3) 
correct treatment, determined by the overall accuracy of 
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the treatment. All competence domains were evaluated 
in relation China’s national clinical guidelines [7]. The 
detailed standards can be found in Supplementary file 1.

Statistical analysis
We calculated the mean or proportion across all vignette 
interactions for each of our primary outcomes: ARQE, 
correct diagnosis, and correct treatment. To assess the 
correlates of these variables, we used ordinary least 
squares (OLS) regression for ARQE (continuous variable) 
and logistic regression for correct diagnosis and cor-
rect treatment (binary variables). For each outcome, we 
assessed correlations with a fixed set of facility-level and 
provider-level characteristics hypothesized to be related 
to provider competence.

We simulated system-level results by combining facil-
ity sorting behavior data with provider competence data 
from VCs and THCs to build a hypertension manage-
ment chain that represented the entire rural system. We 
build this chain in three separate policy scenarios: free 
care seeking (Scenario 1), village clinics as the initial 
choice (Scenario 2), and township health centers as the 
initial choice (Scenario 3). For Scenario 1, we used the 
facility sorting behavior data collected by the household 
survey to determine which facility a patient would visit 
initially and then used hypertension treatment and refer-
ral data at the facility level to determine whether a patient 
would be treated correctly or to where the patient would 
be referred. For instance, if a patient initially decided to 

visit a VC, we used the correct treatment and referral 
data at the VC level (and, subsequently, the THC level) 
to calculate the probability of hypertension’s being cor-
rectly managed within the rural healthcare system. For 
Scenarios 2 and 3, we estimated the probability of correct 
hypertension management if all initial patient choices 
were to visit a VC or a THC, respectively. We then com-
pare the probability of correct management between the 
three scenarios. All analyses were conducted using Stata 
V.14.0.

Results
Characteristics of providers and facilities
THC and VC providers differed significantly on a variety 
of provider-level characteristics (Table 1). THC providers 
were 43.0 years old, on average, 5 years younger than their 
VC counterparts (p < 0.001). THC providers tended to be 
more educated than were VC providers, as 20.9% of THC 
providers held at least a bachelor’s degree, compared to 
only 0.9% of VC providers (p < 0.001). Although VC pro-
viders had 24.9 years of medical experience, on average, 
compared to the 20.3 years of experience of THC provid-
ers (p < 0.001), only 6.4% of VC providers had practicing 
physician certificates, while 63.8% of THC providers did 
(p < 0.001). The average income of THC providers, 4361.9 
yuan/month, was nearly two times that of VC providers, 
who made 2488.3 yuan/month (p < 0.001). Only 39.2% of 
THC providers participated in any physician training in 

Table 1  Characteristics of providers and facilities at the township and village levels

Note. a. Fisher’s exact probability was used to test the difference

Characteristics THC Mean (SD) or % (n) VC Mean (SD) or % (n) p-value

Provider level

  Age (years) 43.0 (8.8) 48.0 (7.0) < 0.001

  Male (%) 58.7 (115) 69.1 (76) 0.07

  Bachelor’s degree or higher (%) 20.9 (41) 0.9 (1) < 0.001a

  Medical experience (years) 20.3 (9.5) 24.9 (8.1) < 0.001

  Practicing physician certificate (%) 63.8 (125) 6.4 (7) < 0.001

  Income (yuan/month) 4361.9 (1187.9) 2488.3 (1088.7) < 0.001

  Work motivation (score) 48.9 (6.7) 49.9 (8.2) 0.27

  Medical Training (frequency) 10.6 (12.0) 10.0 (7.7) 0.63

  Lecture training (%) 95.4 (166) 98.1 (104) 0.71

  NCD training in last year (frequency) 4.0 (4.6) 6.2 (4.9) < 0.001

  NCD training in last year (%) 39.2 (28.7) 64.3 (27.4) < 0.001

  Total 196 110

Facility level

  Population in catchment areas (thousand) 35.2 (36.4) 1.78 (0.9) < 0.001

  Number of managed hypertension patients 1304.9 (650.3) 99.4 (58.8) < 0.001

  Number of full-time staff 42.6 (32.1) 1.2 (0.4) < 0.001

  Total 50 103
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the last year, whereas 64.3% of VC providers did the same 
(p < 0.001).

On a facility level, THCs served a larger population of 
patients than did VCs and were better staffed to do so. 
THC catchment areas serviced 35,200 residents, on aver-
age, a much larger number than that of VCs, at 1780 resi-
dents (p < 0.001). Similarly, THCs managed 1304 patients 
with hypertension, on average; VCs managed only 99.4 
(p < 0.001). On average, THCs employed 42.6 full-time 
staff, while VCs employed only 1.2 (p < 0.001).

Provider competence and correlates
According to the analysis, the management of the 
healthcare needs of hypertension patients was poor 
throughout the rural healthcare system (Fig. 1). Across 
all interactions, the ARQE was only 25.9%. Only 31 of 
306 interactions (10.1%) ended in a correct diagnosis. In 
the case of 208 interactions (68.0%), the vignette ended 
in a partially correct diagnosis. Finally, 94 of the 306 
tested providers (30.4%) were able to provide the cor-
rect treatment. Breaking treatment into its individual 
factors, we found that 146 of 306 providers (47.7%) 
gave lifestyle and exercise suggestions, while 159 
(52.0%) provided guidance for measuring blood pres-
sure. A larger number of providers, 192 of 306 (62.8%), 

prescribed appropriate anti-hypertension drugs. In 88 
of 306 interactions (28.8%), patients were referred to 
another facility, while in only 51 interactions (16.7%) did 
the provider request that the patient make a follow-up 
appointment.

Hypertension was managed more effectively at 
THCs than VCs, as THC providers scored significantly 
better than did VC providers on multiple measures of 
competence. The ARQE of THC providers was 30.2%, 
compared to 18.2% of VC providers (p < 0.01). Simi-
larly, among the 196 THC providers, 76 (38.8%) pro-
vided the correct treatment, while only 17 of the 110 
VC providers (15.5%) did the same (p < 0.01). In terms 
of individual treatment options, lifestyle and exercise 
suggestions were given by 114 of the 196 THC pro-
viders (58.2%). In comparison, only 32 of the 110 VC 
providers (29.1%; p < 0.01) gave lifestyle and exercise 
suggestions. Guidance for measuring blood pressure 
was given in 113 of the 196 THC interactions (57.7%), 
compared with 46 of the 110 VC interactions (41.8%, 
p < 0.05).

Provider competence in correct diagnosis and correct 
treatment was correlated with relatively few provider and 
facility characteristics (Table  2). Provider age was nega-
tively correlated with correct diagnosis (OR = 0.85; 95% 

Fig. 1  The comparison of provider competence between village clinics and township health centers. Note: ARQE is the average percentage of 
recommended questions and examinations
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CI: 0.73, 0.98) and correct treatment (OR = 0.87, 95% CI: 
0.80, 0.95). THC providers were 4.47 times (95% CI: 1.07, 
18.67) more likely to give a correct diagnosis than those 
from VCs, while providers with more medical experience 
(OR = 1.12, 95%: 1.03, 1.21) were more likely to adminis-
ter the correct treatment.

Ability of the healthcare system to manage hypertension
To demonstrate system-level quality, we combined pro-
vider competence, facility sorting behavior and referral 
data (Fig. 2 and Additional Table 3) to produce a model 
that displays the management of hypertension at each 
facility and any subsequent patient referral to higher-level 

Table 2  Correlational analysis of provider’s correct diagnosis and treatment

*p < 0.05

Characteristic Correct Diagnosis
OR (95% CI)

Correct treatment
OR (95% CI)

Age (years) 0.85* 0.87*

(0.73, 0.98) (0.80, 0.95)

Male (1 = yes) 1.10 1.64

(0.46, 2.62) (0.92, 2.95)

Bachelor’s degree or higher (1 = yes) 1.24 0.98

(0.42, 3.68) (0.43, 2.23)

Medical experience (years) 1.13 1.12*

(0.99, 1.28) (1.03, 1.21)

Practicing certificate (1 = yes) 0.72 1.86

(0.28, 1.84) (0.96, 3.60)

Income (yauan/month) 1.13 1.06

(0.81, 1.58) (0.83, 1.36)

Work motivation (score) 0.99 1.00

(0.93, 1.05) (0.96, 1.04)

THC provider (1 = yes) 4.47* 1.66

(1.07, 18.67) (0.68, 4.05)

Hypertension patients among the catchment area (%) 1.00 0.99

(0.88, 1.14) (0.91, 1.07)

NCD training among all types of training (%) 2.29 1.29

(0.54, 9.66) (0.48, 3.41)

Number of full-time staff 1.00 1.00

(0.98, 1.01) (0.99, 1.01)

Sample size 306 306

Fig. 2  Sorting behaviors among adults with hypertension symptoms (N = 1526)
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Fig. 3  The probability of correct treatment in the rural healthcare system in three scenarios. Note: We assumed that CHs had the same probability 
of managing hypertension as did THCs. This may underestimate the ability of the entire rural healthcare system, but it does not influence the 
comparison of the three scenarios
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facilities in several policy scenarios (Fig. 3). The collected 
facility sorting behavior indicated that 50.2% of hyper-
tension patients visited VCs initially, while 29.8% visited 
THCs, and 16.0% went directly to a CH. Using the data 
from Fig. 1 and Additional Table 3, we attribute correct 
management of hypertension to be 15.5% at VCs and 
38.3% for THCs and CHs. Of patients whose symptoms 
were not managed at a VC, 7.8% were given a referral to 
a THC, and 4.9% were referred to a CH directly. Among 
the 7.8% of patients who transferred to a THC from a VC, 
4 people were subsequently referred to a CH, accounting 
for 1.2% of referrals. For patients who visited a THC ini-
tially, 16% were referred to a CH.

Using the model and our assumptions, we calculate the 
probability that the average rural hypertension patient 
will receive the correct treatment under three policy sce-
narios (Table 3). In Scenario 1, we use the status quo sort-
ing behaviors (patients’ freely selecting into facilities) and 
find that the probability of correct management through-
out the rural system was equal to 29.8%. In this scenario, 
7.8% of patients were correctly managed at VCs; 13.1% of 
patients, at THCs; and 9.0% of patients, at CHs. In Sce-
nario 2, we assumed that all patients first visited a VC, 
as is encouraged by China’s current healthcare reform 
policy, and kept management and referral probabili-
ties unchanged. The probability of correct management 
for patients in Scenario 2 was 20.5%. To better compare 
the first two scenarios, in Scenario 3, we assumed that 

all patients initially visited THCs, again keeping man-
agement and referral probabilities unchanged, finding 
that the probability of correct management was equal to 
45.0%. Detailed calculation information can be found in 
Table 3.

          a. This group included two groups of patients, 
the first of which visited a VC initially, then was referred 
to a THC, and, finally, was referred to a CH. The second 
group visited a THC initially and was then referred to a 
CH. Correct management for the first group was calcu-
lated as follows: 50.2% of patients visited a VC initially, 
had a 7.8% probability of being referred to a THC, and a 
1.2% probability of then being further referred to a CH 
and, from there, of having a 38.8% probability of correct 
management. Correct management for the second group 
was calculated as follows: 29.8% of residents visited a 
THC initially, had a 16.0% probability of being referred to 
a CH and, from there, having a 38.8% probability of cor-
rect management. Bold indicates the total probability for 
correct management in each policy scenario.

Discussion
Our study uses clinical vignettes to evaluate competence 
in management of patients symptomatic of hypertension 
among healthcare providers in rural China. Our analy-
sis finds that rates of correct diagnosis and treatment of 
patients symptomatic of hypertension among the rural 
providers in the sample were generally low. Large gaps 

Table 3  Calculation of the probability of correct management in the rural healthcare system

Note: Based on the appointment data of the patients, three groups were constructed within each scenario: initial visits, referral from a VC, and referral from a THC. We 
did not collect data on CHs, and, thus, we assume that CHs had correct treatment rates equal to those of the THCs, which is a conservative estimate, as CH providers 
have been shown to have higher rates of correct treatment than do THC providers when managing disease s[7]. We combined facility-level data (Table 2) and facility 
sorting behaviors (Supplementary Fig. 1) to calculate the probability of correct management on a facility level. The probability of correct management within the 
healthcare system was calculated by summing the results of the three levels

Scenario VCs THCs CHs Total

Scenario 1

  1. Initial visit 50.2%*15.5% 29.8%*38.8% 16.0%*38.8% 25.6%

  2. Referral from VC – 50.2%*7.8%*38.8% 50.2%*4.9%*38.8% 2.5%

  3. Referral from THCa – – 50.2%*7.8%*1.2%*38.8%+
29.8%*16.0%*38.8%

1.8%

Total 7.8% 13.1% 9.0% 29.8%
Scenario 2

  1. Initial visit 100%*15.5% 0.0% 0.0% 15.5%

  2. Referral from VC – 100%*7.8%*38.8% 100%*4.9*38.8% 4.9%

  3. Referral from THC – – 100%*7.8%*1.2%*38.8% 0.0%

Total 15.5% 3.0% 5.0% 20.5%
Scenario 3

  1. Initial visit 0.0% 100%*38.8% 0.0% 38.8%

  2. Referral from VC – – –

  3. Referral from THC – – 100%*16.0%*38.8% 6.2%

Total 0.0% 38.8% 6.2% 45.0%
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between VC and THC providers also are apparent, as 
providers from THCs were more competent not only 
during the consultation process but also in treatment, 
providing guidance in lifestyle management and blood 
pressure measurement more frequently. Provider com-
petence also varies with provider-level characteristics; 
younger and more experienced providers display higher 
competence. By combining provider competence and 
facility sorting behavior, we are able to model hyperten-
sion management in the rural system as a whole. Using 
this model, we find that free selection of treatment facili-
ties leads to poor management at the system level. This 
management worsens when patients choose to visit only 
VCs and improves when patients choose to visit only 
THCs.

The low detection and management rates are consist-
ent with the literature in China and internationally. In 
rural China, previous research on the quality of health 
care has found that the competence of primary care pro-
viders is relatively low [28]. This is also a problem inter-
nationally, as low- and middle-income countries (LMICs) 
also struggle with insufficient competence in primary 
care—especially in poorer subpopulations [29]. Overall, 
health providers from LMICs demonstrate poor qual-
ity of clinical practice, often following fewer than half of 
recommended procedures [30]. Due to this poor compe-
tence, future healthcare improvement measures should 
be focused on primary care providers in rural China and 
other LMIC settings.

The gap between VC and THC providers also is con-
sistent with past studies that have noted concerns in the 
ability of village clinicians to manage chronic diseases 
[24, 31]. In rural China, shortcomings in the diagnostic 
competence of VC providers have hindered the man-
agement of other NCDs, such as unstable angina [31]. 
These results also are consistent with findings from other 
LMICs. In India, provider competence varies between 
facilities to a striking degree [32]. Given the existing 
gap in competence at the lowest levels of the healthcare 
system and the importance of controlling chronic dis-
eases [33], future research and policy implementation 
are needed to narrow the competence gap between rural 
providers.

Variations in the ability of rural providers to detect and 
manage patients symptomatic of hypertension have been 
identified in previous research [34, 35], in line with our 
findings. In rural China, provider competence in hyper-
tension treatment and prevention was found to vary by 
age, gender, and work experience [36, 37]. Unlike other 
studies [38, 39], however, we did not find that NCD train-
ing contributed to provider competence in diagnosis or 
treatment. Our results indicate that the current NCD 
training methods may not improve provider competence 

in hypertension management. Further research is needed 
to explore the potential reasons for these NCD training 
shortcomings and to produce effective training methods 
for primary healthcare providers.

Combining provider competence and patients’ facility 
sorting behavior of local residents into a single model, as 
we have done in three policy scenarios, has been used in 
previous research to analyze system-level competence in 
disease management and healthcare utilization [15, 21, 
40]. The low competence that we find in Scenario 1, in 
which patients freely select which facility to visit, reveals 
that freely selecting an initial facility may not contribute 
to the effective management of hypertension. This should 
be taken into consideration when designing policy for the 
rural healthcare system, as patients are not able to select 
the facility that provides them with the best outcome.

Scenario 2, in which patients first visit only VCs, may, 
unfortunately, become a reality. This scenario is encour-
aged by a recent nationwide policy that pushes residents 
to first visit the lowest-level facility within the system 
hierarchy, which works well in urban areas but not in 
rural settings [41]. The literature has shown that VC pro-
viders present multiple disadvantages (which result in 
poorer outcomes) as the first point of contact for rural 
residents [42, 43]. This may have considerable negative 
impacts, as low competence in hypertension manage-
ment leads to lower control rates, dropping to lower than 
5% in some rural areas [44, 45]. Previous studies have 
shown that inappropriate clinical practice, staff short-
ages, and aging providers are common challenges among 
these rural facilities [46, 47]. Without strengthening 
the competence of VC providers, recent changes in the 
health policy may not contribute to effective hyperten-
sion management and may even negatively affect patient 
health outcomes.

The higher systemic competence in hypertension man-
agement found in Scenario 3, in which patients first visit 
only THCs, is promising and should be a consideration 
in future policy changes. This may be because THC pro-
viders had higher competence in managing hyperten-
sion than those from VCs, as VC providers have been 
identified as lacking skills and qualifications [48]. Previ-
ous research also has suggested that THCs may be more 
appropriate facilities for first-contact care [49]. Therefore, 
new interventions designed to reduce costs for patients at 
the THC level, such as telemedicine [50], should be con-
sider so as to increase the prevalence of first-contact with 
THC providers.

Limitations
Our study has several limitations. First, the clinical 
vignette method cannot be used to measure actual clini-
cal practice when providers are faced with real first-visit 
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patients, and, thus, our results may overestimate provider 
competence in managing patients symptomatic of hyper-
tension. Second, we did not measure the competence of 
CH providers, assuming, instead, that their competence 
is the same as that of THC providers. This assumption 
was used only to compare the effects of the three policy 
scenarios and, thus, does not influence our primary anal-
ysis of VC and THC providers. Further research should 
include CH providers and evaluate their competence. 
Third, this study does not examine the broad array of 
factors that may inform patients’ initial choice of facil-
ity, including quality, price, location, and others. Fur-
ther research of these factors can help to inform policy 
changes in hypertension management based on patient 
behavior.

Conclusion
Providers from the rural primary healthcare system do 
not yet have enough competence to manage patients 
symptomatic of hypertension to an acceptable degree 
and, thus, cannot overcome the considerable challenge 
of this highly prevalent chronic disease in rural China. 
National policy that advises residents to first visit the 
lowest levels in the healthcare system may be constrain-
ing the system in addressing this challenge. Research to 
improve diagnosis and treatment competence for hyper-
tension and design effective health policy is needed.
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