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Exploring the impact of three-dimensional
patient satisfaction structure on adherence
to medication and non-pharmaceutical
treatment: a cross-sectional study among
patients with hypertension in rural China
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Abstract

Background Hypertension is a chronic disease that requires strict adherence to therapeutic recommendations.
While some studies have shown an association between hypertensive patient satisfaction and treatment adherence,
research on the relationship between multi-dimensional satisfaction and patient adherence to medication as well
as non-pharmaceutical treatment remains limited. This study aimed to examine the association among multiple
dimensions of patient satisfaction and adherence among patients with hypertension in rural China.

Methods The research has a cross-sectional study design. A multi-stage, stratified random sampling approach was
employed to survey a cohort of 2350 patients with hypertension in rural China. Patient satisfaction and adherence
were measured using the instrument of European Task Force on Patient Evaluation of General Practice (EUROPEP) and
the Treatment Adherence Scale for Hypertension Patients (TASHP). Multiple linear regression analysis was performed
to identify factors influencing patient adherence, while structural equation modeling (SEM) was conducted to
elucidate the relationships among various dimensions of patient satisfaction and adherence.

Results Our findings indicate that patient satisfaction with clinical behavior was positively associated with
medication adherence (3=0.088, p < 0.05) and non-pharmaceutical treatment adherence (3=0.152, p<0.01). Patient
satisfaction with continuity and cooperation also had a positive influence on medication adherence (3=0.177,
p<0.01) and non-pharmaceutical treatment adherence (3=0.134, p < 0.01). However, although patient satisfaction
with the organization of care had a negative impact on medication adherence (3=-0.259, p<0.01), it did not affect
non-pharmaceutical treatment adherence. Further, patient adherence was associated by region, age, level of
education, course of the disease, and self-reported health status.
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education.

Conclusions Our study highlights the importance of understanding the differential effects of patient satisfaction

on adherence in rural China. To improve the management of patients with hypertension in rural areas, primary care
institutions should focus on enhancing their capacity, improving the level and capabilities of their chronic disease
management team members, promoting effective doctor-patient communication, and providing personalized health
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Background

Hypertension is a major global public health issue, one of
the most important modifiable risk factors for all-cause
morbidity and mortality, and has been associated with
increased cardiovascular disease risks [1, 2]. The global
burden of hypertension is estimated to have exceeded
1.4 billion cases and to affect 1.56 billion people by 2025
[3, 4]. In China, hypertension is ranked first in the inci-
dence of chronic diseases. Its prevalence rate among
residents aged > 18 years has reached 27.9% [5], demon-
strating a significant increase compared with the previ-
ous five national surveys [6]. However, the increase in
hypertension rates in rural areas of China has been found
to be even higher than that in urban areas.

China has currently placed a lot of emphasis on the
management of patients with hypertension. The “national
basic public health services project” has been imple-
mented to address residents’ fundamental health needs
since 2009, particularly regarding hypertension [7]. How-
ever, most of the diagnosed high blood pressure remains
poorly controlled despite recent advances in drug ther-
apy. The most immediate reason is that patients do not
strictly adhere to their medical recommendations, and
even if some strictly follow the dosage and frequency
of drug treatment, their blood pressure cannot be well-
controlled unless they start implementing proper lifestyle
adjustments [8]. Investigations on patients’ adherence to
hypertension therapeutic recommendations have con-
firmed that adherence is the primary reason affecting
their medical outcomes, which has also been demon-
strated that it could be encouragingly improved [9, 10].

According to the World Health Organization, patient
adherence to treatment is defined as the extent to which
an individual’s behaviors to treatment are consistent with
those recommended by health care providers, such as
medication adherence, diet control and lifestyle improve-
ment [11]. Suboptimal adherence to anti-hypertensive
medication is a major contributor to poor blood pressure
control [12]. Patients showing high medication adher-
ence were 45% more likely to achieve BP control than
those with medium or low adherence [13]. However,
previous studies placed considerable importance on the
assessment of medication adherence rather than pay-
ing careful attention to non-drug factors and effects [14,
15]. Chinese and international guidelines on the health
management of hypertension suggest that adherence to

non-drug treatment plays a significant role in enhanc-
ing blood pressure control and reducing complications,
thereby directly affecting the progression of hyperten-
sion and treatment effects [5, 16]. Additionally, lifestyle
interventions have definite anti-hypertensive effects.
For instance, an average 67% reduction in alcohol intake
could decrease SBP by 3.31 mmHg and DBP by 2.04
mmHg. The risk of hypertension was reported to be 1.18
to 1.55 times higher in people with mental stress than
that in normal people, and was 1.16 to 1.28 times higher
in overweight and obese people than in a normal-weight
group [5, 6, 17]. Therefore, it is equally significant to
evaluate medication adherence and non-pharmaceutical
treatment for patients with hypertension.

Apart from patient-related factors, patients’ behavior
towards treatment is also closely related to doctor-patient
cooperation and the effectiveness of communication
[18], especially among patients with hypertension who
need long-term follow-up management. The WHO also
has defined five groups of factors contributing to non-
adherence: (1) patient- and family-dependent factors, (2)
illness-related factors, (3) treatment-related factors, (4)
healthcare system-related factors, and (5) sociodemo-
graphic and economic factors [11]. Healthcare system-
related factors include communication and satisfaction
with treatment.

Many studies have shown an association between
hypertensive patient satisfaction and treatment adher-
ence. However, related surveys have focused mainly
on drug adherence using questionnaires of the 8-item
Morisky and neglected adherence to non-pharmaceuti-
cal interventions. For instance, Saarti et al. conducted a
survey on 196 patients recruited from physician’s prac-
tice offices and community pharmacies in Beirut and
found that treatment satisfaction was significantly greater
in patients with good adherence [19]. Jesus et al. found
that satisfaction is conditioned by therapeutic adher-
ence through an observational cross-sectional study
conducted on 484 users of anti-hypertensive medica-
tion in a community pharmacy [20]. Sa'ed H Zyoud
suggested that low treatment satisfaction might be an
important barrier to achieving high medication adher-
ence rates [21]. Additionally, measurements were limited
to a single dimension in previous patient satisfaction-
related studies. Natalia concluded that satisfaction with
physician-patient communication significantly impacted
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pharmaceutical adherence, based on a survey of 250
patients treated at a hypertension clinic [22]. Chang
et al. analyzed the 2010 to 2017 Medical Expenditure
Panel Survey, which involved 2571 Black adult patients,
and reported that patient-clinician communication is
an important predictor of optimal adherence to anti-
hypertensive medication [23]. However, the nature of
patient satisfaction is multi-dimensional because the
patient evaluates distinct aspects of care in addition to
the healthcare encounter as a whole [24]. The treatment
of hypertension is not only about providing basic medical
services but also about establishing a long-term relation-
ship between doctors and patients, as well as the continu-
ity and accessibility of services. Research on the influence
of the multi-dimensional structure of patient satisfaction
on adherence remains limited, and the relative contribu-
tions of different satisfaction dimensions to adherence
have been inconclusive. Further, only a subgroup of ages
has been investigated as many studies were only aimed at
elderly patients and failed to comprehend that the trend
of hypertension is becoming younger [25].

Our study subdivides the connotation of satisfaction
and analyzes the influences of different aspects of medi-
cation and non-pharmaceutical treatment adherence in
an integrated model. The instrument of European Task
Force on Patient Evaluation of General Practice (EURO-
PEP) and the Treatment Adherence Scale for Hyperten-
sion Patients (TASHP) were adopted to measure patient
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Fig. 1 Structural framework of the theoretical relationships
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satisfaction and adherence respectively [26, 27]. The two
scales both have been examined in researches among
patients in China, and were suitable for application in
patients with hypertension in rural areas [27, 28]. We
hypothesized that the internal dimensions of patient
satisfaction among rural-based patients with hyperten-
sion would positively impact their medication (H1-H3)
and non-pharmaceutical treatment adherence (H4-H6).
The framework for our theoretical relationships is shown
in Fig. 1. This study aimed to examine the relationship
between these variables. And through the results, strat-
egies that promote patient adherence to medication and
non-pharmaceutical intervention and improve hyper-
tension control in rural areas can be identified from the
perspective of improving patient satisfaction with hyper-
tension management services.

Methods

Research setting and participants

The multi-stage stratified random sampling method was
used in this cross-sectional survey, which conducted in
rural areas of China from 2017 to 2018. Patients with
hypertension who were managed by rural primary-
health-service institutions (township health centers,
village clinics, community health service centers and
community health service stations) were surveyed [29].
To ensure regional representation, three provinces—Zhe-
jiang, Henan, and Shaanxi—were selected from eastern,

medication
adherence

non-pharmaceutica
treatment
adherence




Zhang et al. BMC Primary Care (2025) 26:51

central, and western China. Two counties from each
province were randomly chosen based on economic
development (high and low). From each county, three
townships were selected, categorized as economically
developed, moderately developed, or underdeveloped.
Then, three villages were chosen based on their proximity
to township hospitals (far, medium, or close). Finally, 50
hypertension patients were randomly selected from each
village using the hypertension management records of
local primary healthcare institutions.

We received a total of 2665 questionnaires from the
2675 surveyed patients, resulting in a 99.6% overall
response rate. All participants satisfied the following
inclusion criteria: (a) had received hypertension man-
agement for more than 1 year; (b) had a normal intel-
ligence quotient; (c) did not have any brain trauma or
brain disease, visual or auditory dysfunction, or psychi-
atric disorder; and (d) could speak or read Chinese [30].
During the one-on-one field surveys, the investigators
assessed whether the hypertension patients had normal
intelligence based on their response speed, comprehen-
sion ability, consistency of answers, and language expres-
sion skills. Additionally, the investigators determined the
presence of any brain diseases by inquiring about the
respondents’ medical and injury history, and assessed
the presence of functional and mental disorders through
observation and communication. For the received ques-
tionnaires, 2350 had a completion rate of 90% and were
regarded as efficient. The scores of efficient question-
naires were assessed, and missing data were replaced
with the determined median.

Ethical considerations

Research Ethics Committee of Hangzhou Normal Uni-
versity reviewed and approved the study protocol. Before
administering the questionnaires, oral informed consent
was obtained from all patients, taking into account their
age and education level. Participation in the study was
voluntary, and none of the authors were involved in the
care of the participants.

Measures

The survey was conducted by experienced teachers, grad-
uate students, and undergraduates in the field of social
medicine and health management, with a background in
medical knowledge. Over a period of two years, they vis-
ited rural primary healthcare institutions and the houses
of the management subjects in various regions. Question-
naires were distributed in paper format, and the investi-
gators guided the respondents one-on-one to complete
the questionnaires, which were collected immediately.
All subjects were asked about their sociodemographic
characteristics, including age, gender, marital status, level
of education, per-capita annual household income, and
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health insurance. Additionally, they were asked about
their self-reported health status and the distance to the
nearest healthcare facility. Patient satisfaction with their
PCPs’ services and treatment adherence were measured
using two 5-point Likert scales.

Patient satisfaction

Patient satisfaction was measured using EUROPEP, a
comprehensive tool representative of international stan-
dards that measures service satisfaction and developed
through a rigorous design process [26]. EUROPEP does
not evaluate a specific visit or doctor, but rather, patient
satisfaction with doctors regarding services provided
“over the last 12 months’, meaning that it was applicable
to our study design for primary-health-care institutions.
The scale contains 23 items with scores ranging from 1
to 5 (1 = “poor,” 3 = “acceptable,” 5 = “excellent”) about
five aspects of care (relation and communication [6
items]; medical care [5 items]; information and support
[4 items]; continuity and cooperation [3 items]; organiza-
tion of care [5 items]), that inquire of patients about their
regular general practitioner [31, 32]. A revised Chinese
version was created by Han [28], and the reliability and
validity were verified.

All 23 items were entered into an exploratory fac-
tor analysis model. The principal component extraction
method was used to extract the scale components, and
three factors were extracted with eigen values>1. Among
them, 5 items with factor loadings<0.4 were deleted
(“Involving you in decisions about your medical care’,
“Keeping your records and data confidential’; “Offering
you services for preventing diseases’, “Helping you under-
stand the importance of following his or her advice’, and
“Waiting time in the waiting room”). Then, 18 items were
adopted, and the connotation was consistent with the
original scale, containing the following three dimensions:
clinical behavior (11 items, such as “Making you feel you
had time during consultations”), continuity and coopera-
tion (3 items, such as “Preparing you for what to expect
from a specialist or hospital care”), and organization of
care (4 items, such as “Getting an appointment to suit
you”). The three-component model was determined to
explain 63.16% of the total variance. The Kaiser-Meyer-
Olkin (KMO) test for sampling adequacy was 0.954, and
Bartlett’s test of sphericity x2 was 24613.96 (p<0.001),
indicating that the scale contained good construct valid-
ity (Appendix 1). The Cronbach’s « coefficients for the
three dimensions ranged from 0.736 to 0.935.

Treatment adherence

The treatment adherence scale for hypertension patients
(TASHP) was developed by Tang Hongying and was
adopted in this study, which is the first Chinese indig-
enous adherence evaluation scale for hypertension
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patients. It has relatively complete dimensions that con-
tain 25 items assessing the following four dimensions:
medication adherence (5 items), poor medication adher-
ence (8 items), lifestyle management (10 items), and
tobacco and alcohol management (2 items) [27]. In this
study, the items of medication adherence were all adopted
(such as “take anti-hypertensive drugs prescribed by your
doctor”). Among the items of lifestyle management and
tobacco and alcohol management, we retained 8 items,
including diet, exercise, smoking, drinking, sleep, weight
control, mood regulation and blood pressure monitoring,
according to the suggestion of global hypertension prac-
tice guidelines [33] (such as “Pay attention to the intake
of less salt and soy sauce, no or less salty foods like cured
meat products”). The items were scored, ranging from 1
(“no or very little time”) to 5 (“all the time”) and entered
into an exploratory factor analysis model. Consequently,
the two-component model was determined to explain
61.19% of the total variance, named “medication” and
“non-pharmaceutical treatment” Factor loadings for the
scale were all higher than 0.6. The KMO test for sampling
adequacy was 0.778, and Bartlett’s test of sphericity x2
was 19858.51 (p<0.001), indicating that the scale con-
tained good construct validity (Appendix 2). The Cron-
bach’s alpha for the two dimensions were 0.943 and 0.846
in our study.

Statistical analyses

Hierarchical linear regression analysis was conducted to
examine the predictive effects of satisfaction dimensions
on adherence, with patient medication and non-pharma-
ceutical treatment adherence as the dependent variable,
the covariates selected from those with a p-value<0.2 in
univariate analyses as the independent variables in the
first layer model [34], and the three dimensions of patient
satisfaction as the independent variable in the second
layer model. SEM was conducted to test our hypotheses.
SEM can be used to measure latent variables, allow-
ing the measurable and latent variables to be placed in
a common model, which can include multiple depen-
dent variables in one measurement, reducing the error of
multiple linear regression analysis. Our analysis adopted
Anderson and Gerbing’s two-step strategy [35] to test the
hypothesized model. First, the measurement model was
confirmed using confirmatory factor analysis (CFA), then
we performed SEM analysis to measure the fit and path
coefficients of the hypothesized model. All analyses were
conducted using the SPSS software v16.0 and AMOS
software v22.0 (SEM).

Results

Descriptive analyses

A total of 2350 patients were included in this study.
Over half (62.9%) were female, with the majority being
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Table 1 Characteristics of the surveyed patients
Characteristics N %  Characteristics N %
Region (province) Level of Education
Eastern 739 314 Primary or lower 1894 80.6
Central 816 34.7 Junior high school or 456 194
above
Western 795 338 Insurance type
Gender Medical Insurance for 37 1.6
Urban Employees
Male 872 37.1 Medical Insurance for 710 302
Urban Residents &
Basic Medical Insurance
for Urban and Rural
Residents
Female 1478 62.9 New Rural Cooperative 1588 67.6
Medical Scheme
Age Other 15 0.6
<45 29 1.2 Per-Capita Annual
Household Income
45-59 413 176 1(<1000yuan) 529 225
60-74 1349 574 2(1001-2000 yuan) 437 186
>75 559 238 3(2001-3916yuan) 461 19.6
Marital Status 4 (3917-9600 yuan) 458 195
Married 1866 794 5 (>9600 yuan) 465 19.8
Other 484 206
Table 2 Means and standard deviations of variables
Variables Mean S.D.
1. Clinical behavior 23229 6.555
2. Continuity and cooperation 7.040 1.901
3. Organization of care 9.652 2.393
4. Medication adherence 11.535 4444
5. Non-pharmaceutical treatment adherence 22.866 5.704

middle-aged or older adults and only 29 patients (1.2%)
under the age of 45. Most respondents were married
(79.4%) and had lower than senior high school educa-
tion at the survey time (96.4%). Since the survey was con-
ducted in rural areas, most respondents’ insurance was
provided through the New Rural Cooperative Medical
Scheme (67.6%), a rural dwellers’ medical mutual help-
ing system organized, guided and supported by their
local government [36]. Specific data, including data for
additional main characteristics, are presented in Table 1.
And Table 2 shows the means and standard deviations of
variables.

Preliminary analyses

To measure the internal consistency reliability and con-
vergent validity of the constructs in our proposed model,
CFA analysis on the five constructs—three dimensions of
patient satisfaction (“Clinical behavior’, “Continuity and
cooperation’, and “Organization of care”) and two dimen-
sions of patients’ adherence (“Medication” and “Non-
pharmaceutical treatment”) was performed (Table 3).
The results revealed that each construct’s composite
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Table 3 Coefficients for the 5-factor measurement model

Construct No. of Cronbach’s  Variable Standardized S.E. C.R. (t-value) AVE Com-
items a Estimate posite
reliability

Clinical behavior M 0.935 cl 0.656 0.567 0.935

c2 0.754 0.027 40.174(*%)

c3 0.759 0.034 32.545(*%)

c4 0.78 0.034 33.296(*%)

c5 0.751 0.033 32.262(*%)

c6 0.795 0.034 33.792(*%)

c/ 03811 0.034 34.347(*%)

c8 0.799 0.035 33.958(*%)

c9 0.697 0.035 30.287(*%)

c10 0.779 0.034 33.259(*%)

cl1 0.681 0.034 29.695(*%)
Continuity and 3 0.822 c12 0.745 0.848 0.924
cooperation c13 0.836 0.036 37.251(*%)

cl4 0.783 0.039 35.52(*%)
Organization of care 4 0.736 c15 0.61 0421 0.742

clé 0.643 0.044 23.871(*%)

cl7 0.56 0.052 21.591(*%)

c18 0.765 0.048 26.474(*%)
Medication 4 0.943 di 0.957 0.764 0.927
adherence d2 0.994 0.009 116.944(*%)

d3 0.776 0.014 55.56(**)

d4 0.741 0.015 50.345(*%)
Non-pharmaceutical 8 0.846 d5 0.657 0404 0.844
treatment adherence d6 0.589 0.034 24.151(*%)

d7 0.6 0.039 24.508(*%)

ds 0.598 0.035 24.45(*%)

do 0.654 0.03 26.332(*%)

d1o 0.742 0.035 28.95(*%)

di1 0.64 0.04 25.876(*%)

di12 0.59 0.033 23.843(*%)

Note *p <0.05, **p<0.01

Table 4 Assignment of demographic variables

Variable Reference group Assignment
Region Western province Central province = 1; Eastern province=2
Insurance Medical Insurance for Urban Employees Medical Insurance for Urban Residents

& Basic Medical Insurance for Urban and
Rural Residents=1; New Rural Coopera-
tive Medical Scheme=2; Other=3

Level of Education Primary or lower Junior high school or above

Marital Status Married Other

Course of disease <3years 4-10years=1;10-20 years=2;
>20years=3

Self-reported health status Good Neither good nor bad=1; Bad=2

Level of Education Primary or lower Junior high school or above

reliability (CR) ranged from 0.736 to 0.935, exceeding the =~ Meanwhile, the average variance extracted (AVE) of all
0.60 CR threshold value and providing evidence of inter-  constructs ranged from 0.404 to 0.848, exceeding the
nal consistency reliability [35, 37, 38]. The factor loadings  0.40 AVE threshold value, indicating that the convergent
of the individual items in the 5-factor model were all sig-  validity was acceptable.

nificant (all p<0.001), indicating preliminary evidence

for the convergent validity of the measurement model.
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Table 5 Results of hierarchical linear regression examining
predictors of hypertensive patients’medication adherence
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Table 6 Results of hierarchical linear regression examining
predictors of hypertensive patients’non-pharmacheutical

variable The 1st level The 2nd level treatment adherence
Standardized Standardized variable The 1st level The 2nd level
beta beta Standardized Standardized
Region (province) beta beta
Western (reference group) Region (province)
Central -0.245%* -0.237%* Western (reference group)
Eastern -0.323** -0.321%* Central 0.294** 0.301**
Course of disease Eastern 0.297** 0.284**
<3 years (reference group) Course of disease
4-10 years -0.103** -0.109** <3 years (reference group)
10-20 years -0.186** -0.185** 4-10 years 0.042 0.031
>20 years -0.119** -0.122** 10-20 years -0.015 -0.016
Self-reported health status >20 years -0.065** -0.07**
Good (reference group) Self-reported health status
Neither good nor bad 0.054 0.048 Good (reference group)
Bad 0.088** 0.079* Neither good nor bad 0.203** 0.183**
satisfaction Bad 0.216** 0.196**
Clinical behavior 0.063* Age 0.076** 0.079**
Continuity and cooperation 0.077** Level of Education -0.057** -0.058**
Organization of care -0.108** satisfaction
R 0.141 0.152 Clinical behavior 0.122**
F 54.986** 41.043** Continuity and cooperation 0.142%*
AR? 0.141 0.011 Organization of care -0.103**
AF 54.986** 10.025** R? 0.112 0.148
VIF L ax 2.876 2.888 F 32.636** 33.675**
Note *p <0.05, **p < 0.01 AR? 0.112 0.037
AF 32.636** 33.675%*
VIF 2.887 2.899

Hierarchical linear regression

The allocation of demographic variables is shown in
Table 4. Tables 5 and 6 depicts the hierarchical linear
regression analysis results. The results showed that the
variance inflation factor (VIF) of each independent vari-
able was less than 5, indicating that there was no obvi-
ous collinearity among the independent variables. AR?
of the two layer were all significant in regression taking
two dimensions of adherence as the dependent variable
(Model 1:AR*=0.141, AF=54.986, P<0.01; AR*=0.011,
AF=10.025, P<0.01 / Model 2: AR*=0.112, AF =32.636,
P<0.01; AR*=0.037, AF=33.675, P<0.01). Accord-
ing to result of the second layer model, we found that
the score of patient satisfaction with “clinical behav-
ior” (p=0.063, p<0.01) and “continuity and coopera-
tion” ($=0.077, p<0.01), having a bad self-reported
health status (f=0.088, p<0.01) were associated with
significantly higher medication adherence scores. In
contrast, the score of patient satisfaction with the orga-
nization of care ( = -0.108, p<0.01), a longer course of
disease (4—10 years, p = — 0.103, p<0.01; 10-20 years,
= - 0.186, p<0.01; and >20 years, p = — 0.119, p<0.01),
living in the central province (f = - 0.245, p<0.01) and
eastern province (f = — 0.323, p<0.01) were associated
with significantly lower scores. We also conducted a lin-
ear regression taking the non-pharmaceutical treatment

max

Note *p<0.05, **p <0.01

adherence as a dependent variable, which showed that
the scores of patient satisfaction with “clinical behav-
ior” and “continuity and cooperation” were associated
with significantly increased adherence score (f=0.122,
p<0.01; p=0.142, p<0.01), while “organization of care”
was associated with significantly decreased adherence
score (B =-0.103, p<0.01). The results of other variables
in this model are shown in Table 6.

Structural model

“Clinical behavior’, “Continuity and cooperation” and
“Organization of care” were used as exogenous latent
variables, while “Medication adherence” and “Non-
pharmaceutical treatment adherence” were used as
endogenous latent variables. The corresponding entries
were considered observation variables to construct
a structural equation model. The results of model fit
showed that, the path of “Organization of care— Non-
pharmaceutical treatment adherence” is not significant.
Thus in the modified model, this path was deleted. And
the residual variables with larger modification indi-
ces, of which the relationship can be explained, are set
to be related (e1l0 with ell, e21with €22, and e28 with
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Fig. 2 Structural equation model of patient satisfaction and treatment adherence

Table 7 Goodness of fit index of structural equation model
Fitindices  Referencevalue  Model value  Overall model fit

e30). The final structural equation model is depicted
in Fig. 2. The structural modeling results indicate that

2
)gF:’\j; iz 080 iéii /Goo d the hypothesized model fit the data well (GFI=0.907,
RVISEA P 0:080 0:056 Good AGFI=0.890, CFI1=0.936, TLI=0.929, RMSEA =0.056,
GFl 50.900 0.907 Good and SRMR = 0.044; Table 7). The x*/df index is larger than
AGFI 50,900 0,890 Acceptable reference value due to the large sample size of our study.
L 50,900 0,929 Good The SEM results indicated that patient satisfaction with
CFl 50900 0936 Good clinical behavior positively influenced medication adher-

ence (0.09) and non-pharmaceutical treatment adherence
(0.119), patient satisfaction with continuity and coopera-
tion positively influenced medication adherence (0.179)
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Table 8 The results of hypothesis verification

Hypothesis Hypothesis supported

H1: Patient satisfaction with clinical behavior positively impact their medication adherence. Yes

H2: Patient satisfaction with continuity and cooperation positively impact their medication adherence. Yes

H3: Patient satisfaction with organization of care positively impact their medication adherence. No

H4: Patient satisfaction with clinical behavior positively impact their non-pharmaceutical treatment adherence. Yes

H5: Patient satisfaction with continuity and cooperation positively impact their non-pharmaceutical treatment adherence.  Yes

H6: Patient satisfaction with organization of care positively impact their non-pharmaceutical treatment adherence. No

Table 9 Results of the structural equation modeling

Path Unstandardized Standardized t
regression weights regression weights

Clinical behavior— medication adherence 0.196 0.09 231

Continuity and cooperation— medication adherence 0.445 0.179 4.723%*

Organization of care— medication adherence -0.669 -0.264 -6.131%

Clinical behavior— non-pharmaceutical treatment adherence 0.159 0.119 3.336**

Continuity and cooperation— Non-pharmaceutical treatment adherence 0.166 0.109 2.937%*

Note *p <0.05, **p <0.01

and non-pharmaceutical treatment adherence (0.109),
and that patient satisfaction with the organization of care
negatively influenced medication adherence (-0.264) but
had no effect on non-pharmaceutical treatment adher-
ence. The results of hypothesis verification and structural
equation model are shown in Tables 8 and 9.

Discussion
This study found significant associations between several
sociodemographic characteristics, such as region, age
and level of education, self-reported health status, course
of disease and therapeutic adherence regarding medi-
cation and non-pharmaceutical treatments. Addition-
ally, the study also found that the influence of the three
dimensions of patient satisfaction varied between medi-
cation and non-pharmaceutical treatment adherence.
Notably, we observed lower medication adherence
among patients living in Eastern and Central provinces,
which could be attributed to lower awareness of hyper-
tension-related knowledge and lower levels of self-man-
agement in rural areas [39, 40]. Moreover, rural areas in
the Eastern and Central regions tend to have better eco-
nomic levels and accessibility to healthcare services [41].
As a result, patients in these areas prefer seeking treat-
ment directly from healthcare personnel at basic medical
and health service institutions, which could have led to
an inadequate emphasis on strict adherence to medica-
tion dosage and frequency in their daily routines. Com-
paratively, patients in the Western regions had lower
levels of non-pharmaceutical treatment adherence, pos-
sibly due to differences in dietary habits. A previous sur-
vey indicated that smoking and drinking rates in Western
regions are higher than in Central and Eastern regions
[42].

Furthermore, self-reported health status by patients
negatively impacts hypertension treatment adherence.
Patients who perceive themselves as having a better
health status often display lower levels of medication and
non-pharmaceutical treatment adherence as they are
more likely to experience intermittent drug discontinua-
tion and lifestyle laxity [43]. In addition, our research has
shown that long-term disease course can cause a psycho-
logical and physical burden on patients, ultimately lead-
ing to decreased treatment adherence. Our results align
with the findings from the study conducted by Zhang
X and Agh T [44, 45]. Older patients were observed to
demonstrate higher levels of non-pharmaceutical treat-
ment adherence, consistent with the results of Xie Z’s
study, which was conducted on 148 patients with coexist-
ing type 2 diabetes mellitus and hypertension [46].

The results of this study indicate that rural hyperten-
sive patients’ satisfaction with physicians’ clinical behav-
ior, which includes doctor-patient relationship and
communication, medical care, information and support,
positively impacted both their medication and non-
pharmaceutical treatment adherence. Such observations
could be multifactorial. First, medical services can imme-
diately and significantly motivate patients to follow medi-
cal advice by relieving their symptoms [47, 48]. Second,
the effectiveness of communication between doctors
and patients directly affects patients’ ability to correctly
understand doctors’ advice and regulations and execute
them accordingly. Studies have shown that effective com-
munication may increase patients’ knowledge about their
medications and medical conditions [23, 49]. Particularly
in rural areas where patients’ cultural knowledge and
awareness of hypertension are relatively low, providing
patients with adequate attention, respect and support,
as well as encouraging them to take appropriate actions,
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answering their questions patiently and alleviating their
anxieties, can enhance their confidence for self-manage-
ment of their disease in the long term [50, 51]. Therefore,
by establishing a positive doctor-patient relationship
and improving communication, patients’ awareness and
motivation to manage hypertension can be increased,
their willingness and ability to adopt healthy behaviors
can be improved, and thus their treatment adherence can
be enhanced. These findings are consistent with a cross-
sectional survey of 300 hypertensive patients in health
care centers in Isfahan, Iran [52], and a survey of 250
hypertensive patients diagnosed according to European
Society of Cardiology guidelines and treated at a hyper-
tension clinic [22].

The satisfaction of hypertensive patients with medical
service continuity and cooperation positively impacts
both medication and non-pharmaceutical treatment
adherence. In China, the management of hypertension
patients is coordinated by township health centers, vil-
lage clinics, or community health service centers and
community health service stations. While the township
health center or community health service centers is
responsible for treating and adjusting prescriptions for
patients diagnosed with hypertension and those with
poor blood pressure management, village clinics or com-
munity health service stations are responsible for follow-
up [53]. However, when patients receive treatment across
different institutions, information gaps, cross-drug treat-
ments and treatment inconsistencies might arise [54],
leading to reduced treatment adherence [55, 56]. Thus,
improving medical service continuity between different
institutions can help the providers to better understand
patients’ condition and treatment history, develop con-
tinuous diagnosis and treatment plans, and ensure the
coordination of drug treatment, lifestyle intervention and
other management measures [57]. In addition, provid-
ing patients with cross-professional medical cooperation
would ensure these patients have access to comprehen-
sive medical services, including medication, nutritional
counseling, rehabilitation therapy, and psychological sup-
port, thereby improving patients’ satisfaction and adher-
ence to medical service recommendations. In this regard,
a study of 383 patients with type 2 diabetes and/or hyper-
tension managed in the community of China showed that
patients with access to multidisciplinary team manage-
ment services had a higher degree of recognition, sup-
porting the findings [58].

Our study revealed an interesting finding that patient
satisfaction with the organization of care negatively
impacted medication adherence but did not affect non-
pharmaceutical treatment adherence. Previous research
has shown that the quality and satisfaction of health-
care organizations, such as prompt response and seam-
less referrals, can enhance medication adherence [9, 59].
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However, convenient healthcare services may result in
patients underestimating the importance of drug therapy,
overlooking precautions and side effects, and reduc-
ing their subjective sense of responsibility, which can
reduce their medication adherence [60]. Additionally,
the American Heart Association states that various fac-
tors contribute to non-adherence [9]. Even if the service
organization’s procedures are smooth and of high quality,
service providers may still be deficient or limited in terms
of inadequate medical resources and outdated medi-
cal equipment, particularly in rural areas where medical
facilities are relatively inferior to urban areas [61]. These
factors can also lead to a decline in patient medication
adherence. Patients’ satisfaction with the organization of
care did not affect their non-pharmaceutical adherence,
possibly because it primarily relies on personal willpower
and behavioral habits. Most negative habits, such as poor
dietary habits, smoking, alcohol consumption, sedentary
lifestyle and lack of sleep, are developed over the long
term and might be difficult to modify through external
influences [62]. Thus, improving the organization of care
might only provide convenient conditions for patients
and could be insufficient to alter their behavior.

It is important to note that simply considering the
rapid, low-cost, and low-threshold improvement of ser-
vice organization satisfaction may not be sufficient to
enhance patients’ awareness of hypertension self-man-
agement while providing personalized and professional
medical guidance and maintaining high service quality
are also critical [8, 13]. For instance, some patients pre-
fer to see the same doctor consistently rather than switch
between doctors. Therefore, even if patients are satisfied
with the service organization and can conveniently access
a doctor’s response or switch to another doctor, if the
doctor’s attitude towards service provision is perfunctory
or the ability is inadequate, patient adherence may not
improve. In these scenarios, patients must receive high-
quality hypertension management services from their
doctors rather than solely relying on the convenience
provided by the service organization [63].

There were also several limitations in this study. The
study relied solely on self-report measures, and future
research may consider using electronic devices to mea-
sure patient adherence more accurately. The regression
models had low goodness of fit index (R?), indicating a
limited ability to explain variations in the dependent vari-
ables, although it was still within an acceptable range.
However, it is important to note that our primary aim
was not to predict patient adherence but to identify the
influence of different dimensions of patient satisfac-
tion on adherence. Despite these limitations, our use
of SEM has contributed to the current literature on the
relationships between satisfaction and adherence among
rural Chinese patients with hypertension, clarifying the
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influencing mechanism of the internal dimension. This
study utilizes data from 2017 to 2018, which may not
accutately reflect the situation 7 years later. However,
given that the research subjects are rural hypertensive
patients, primary healthcare institutions still play the
frontline role of hypertension prevention and manage-
ment. These institutions remain primarily responsible
for hypertension detection, registration, treatment, and
long-term systematic management [64]. Nevertheless,
the public health infrastructure in rural areas is relatively
underdeveloped, and patients exhibit limited awareness
of hypertension prevention and treatment, leading to
patients’ poor adherence [65]. Consequently, an in-depth
exploration of how various aspects of patient satisfaction
affect their adherence to both medication and non-phar-
maceutical treatments provides a novel and practical per-
spective for hypertension management research in rural

China.

Conclusion

This study showed that treatment adherence among
rural Chinese patients with hypertension was associated
with several sociodemographic characteristics, includ-
ing region, age and self-reported health status. Based
on these findings, we suggest tailored interventions to
improve patient adherence within the sociodemographic
groups with low adherence levels. Efforts could be made
to integrate medical resources to ensure adequate treat-
ment quality across regions and provide personalized
health education.

Patient satisfaction with clinical behavior, continuity
and cooperation of medical service were found to posi-
tively influence patients’ adherence to medication and
non-pharmaceutical treatment. Therefore, we suggest
improving the construction of rural hypertension man-
agement teams, enhancing cooperation among regional
primary care institutions, improving information shar-
ing and coordination, and strengthening doctor-patient
communication and joint decision-making to establish a
scientific, standardized, convenient and effective hyper-
tension management mechanism.

Regarding the research results that patient satisfaction
with the organization of care negatively affects medica-
tion adherence but does not affect non-pharmaceutical
treatment adherence, the future management of rural
patients with hypertension should not only focus on the
accessibility of medical services and referral convenience
but also strengthen the self-construction of primary care
institutions’ capacity. This includes improving the treat-
ment environment and facilities, promoting the medical
expert team’s professional ability and communication
skills, and providing personalized and professional medi-
cal guidance and education. These steps would com-
prehensively improve patients’ satisfaction with rural
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primary hypertension management services, guide them
toward scientific treatment and self-management, and
ultimately improve treatment adherence.

Abbreviations

BP Blood Pressure

SBP Systolic Blood Pressure

DBP Diastolic Blood Pressure

EUROPEP  European Task Force on Patient Evaluation of General Practice
TASHP Treatment Adherence Scale for Hypertension Patients
WHO World Health Organization

KMO Kaiser-Meyer-Olkin test

pCP Primary Care Physician

SEM Structural Equation Model

CFA Confirmatory Factor Analysis

CR Composite Reliability

AVE Average Variance Extracted

SRMR Standardized root mean square residual

RMSEA Root mean-square error of approximation

GFI Goodness of fit index

AGFI Adjusted goodness of fit index

TLI Tucker-Lewis fit index

CFl Comparative fit index

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/512875-025-02739-8.

Supplementary Material 1

Supplementary Material 2

Acknowledgements

The authors would like to thank the participants in this study for their
cooperation, the staff of the primary health service institutions and the
research staff for their assistance with the surveys.

Author contributions

MZ and WC conceived the paper, led the design of structural equation model.
YX and JF were responsible for data collection. XL, YL and LS contributed

to the literature search. WC conducted the data analyses and wrote the
manuscript. MZ, JF and YX helped with revisions of the manuscript. All authors
read and approved the final manuscript.

Funding

This study was supported by the National Natural Science Foundation of
China (Grant Nos. 71403075). The funding body played no role in the design
of the study and collection, analysis, interpretation of data, and in writing the
manuscript.

Data availability
The datasets used during the current study are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Research Ethics Committee of Hangzhou Normal University reviewed and
approved the study protocol (approval number: 2015-032). Considering the
age and the education level of patients in our study, verbal-only informed
consent, which had been approved by the ethics committee, was obtained
from all patients. All procedures were performed in accordance with the
Declaration of Helsinki and the ethical standards of the ethics committee of
Hangzhou Normal University.

Consent for publication
Not applicable.


https://doi.org/10.1186/s12875-025-02739-8
https://doi.org/10.1186/s12875-025-02739-8

Zhang et al. BMC Primary Care

(2025) 26:51

Competing interests
The authors declare no competing interests.

Author details

'Department of Health Management and Policy, School of Public Health,
Hangzhou Normal University, Hangzhou, China

’Eye Hospital, School of Ophthalmology and Optometry, Wenzhou
Medical University, Wenzhou, China

3Stomatology Hospital, School of Stomatology, Zhejiang Provincial
Clinical Research Center for Oral Diseases, Key Laboratory of Oral
Biomedical Research of Zhejiang Province, Zhejiang University School of
Medicine, Cancer Center of Zhejiang University, Hangzhou, China

Received: 16 May 2023 / Accepted: 4 February 2025
Published online: 22 February 2025

References

1.

2.

Poulter NR, Prabhakaran D, Caulfield M, Hypertension. Lancet.
2015;386(9995):801-12.

Oparil S, Acelajado MC, Bakris GL, Berlowitz DR, Cifkova R, Dominiczak AF,
Grassi G, Jordan J, Poulter NR, Rodgers A, et al. Hypertens Nat Rev Dis Primers.
2018;4:18014.

Belay DG, Fekadu Wolde H, Molla MD, Aragie H, Adugna DG, Melese EB,
Tarekegn GE, Gezahegn E, Kibret AA. Prevalence and associated factors of
hypertension among adult patients attending the outpatient department
at the primary hospitals of Wolkait tegedie zone, Northwest Ethiopia. Front
Neurol. 2022, 13.

Egan BM, Kjeldsen SE, Grassi G, Esler M, Mancia G. The global burden of
hypertension exceeds 1.4 billion people. J Hypertens. 2019;37(6):1148-53.
2018 Chinese guidelines for the management of hypertension. Prev Treat
Cardio Cereb Vascular Disease. 2019;19(1):1-44.

Wang Z, Chen Z, Zhang L, Wang X, Hao G, Zhang Z, Shao L, Tian Y, Dong Y,
Zheng C, et al. Status of hypertension in China: results from the China Hyper-
tension Survey, 2012-2015. Circulation. 2018;137(22):2344-56.

Wang J, Sun X, Yang F, Luo J, Han X, Wei S, et al. Cost-effectiveness analysis of
hypertension management in national basic public health services. Med Soc.
2024,37(3):20-6.

Adisa R, llesanmi OA, Fakeye TO. Treatment adherence and blood pressure
outcome among hypertensive out-patients in two tertiary hospitals in
Sokoto, Northwestern Nigeria. BMC Cardiovasc Disor. 2018;18(1):1949.
Choudhry NK, Kronish IM, Vongpatanasin W, Ferdinand KC, Pavlik VN, Egan
BM, Schoenthaler A, Houston MN, Hyman DJ. Medication adherence and
blood pressure control: a Scientific Statement from the American Heart
Association. Hypertension. 2022,79(1):.e1-14.

Nagawa CS, Palakshappa JA, Sadasivam RS, Houston TK. Herbal or dietary
supplement use and hypertensive medications: does the combination relate
to Medication adherence and blood pressure control? J Altern Complement
Med. 2021;27(2):168-75.

WHO. Adherence to long-term therapies: evidence for action. Geneva: WHO;
2003.

Burnier M, Egan BM. Adherence in hypertension. Circ Res.
2019;124(7):1124-40.

Bramley TJ, Gerbino PP, Nightengale BS, Frech-Tamas F. Relationship of blood
pressure control to adherence with antihypertensive monotherapy in 13
managed care organizations. J Manag Care Pharm. 2006;12(3):239-45.
Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive validity of a
Medication Adherence measure in an outpatient setting. J Clin Hypertens.
2008;10(5):348-54.

Svarstad BL, Chewning BA, Sleath BL, Claesson C. The brief medication ques-
tionnaire: a tool for screening patient adherence and barriers to adherence.
Parient Educ Counc. 1999;37(2):113-24.

Whitworth JA. 2003 World Health Organization (WHO)/International Society
of Hypertension (ISH) statement on management of hypertension. J Hyper-
tens. 2003, 21(11):1983-1992.

Pan', Cai W, Cheng Q Dong W, An T, Yan J. Association between anxiety and
hypertension: a systematic review and meta-analysis of epidemiological
studies. Neuropsych Dis Treat. 2015;11:1121-30.

Xu M, Qiang D, Zhou Y, Shi S, Qin J, Qian S. Evaluation of self-management
effect of hypertension and diabetes in rural communities. Chin J Prev Control
Chronic Dis. 2014,22(6):717-20.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 12 of 13

Saarti S, Hajj A, Karam L, Jabbour H, Sarkis A, El ON, Rabbaa KL. Association
between adherence, treatment satisfaction and illness perception in hyper-
tensive patients. J Hum Hypertens. 2016;30(5):341-5.

Lopez-Torres LJ, Blazquez AG, Lopez-Torres HM, Milian GR, Lopez MC. Evalua-
tion of satisfaction with pharmacological treatment in people with hyperten-
sion. Rev Esp Salud Public. 2019, 93.

Zyoud SH, Al-Jabi SW, Sweileh WM, Morisky DE. Relationship of treatment
satisfaction to medication adherence: findings from a cross-sectional survey
among hypertensive patients in Palestine. Health Qual Life Out. 2013;11:191.
Swiatoniowska-Lonc N, Polanski J, Tanski W, Jankowska-Polanska B. Impact of
satisfaction with physician-patient communication on self-care and adher-
ence in patients with hypertension: cross-sectional study. BMC Health Serv
Res. 2020;20(1):1046.

Chang TJ, Bridges J, Bynum M, Jackson JW, Joseph JJ, Fischer MA, Lu B, Don-
neyong MM. Association between Patient-Clinician relationships and Adher-
ence to antihypertensive medications among black adults: an Observational
Study Design. J Am Heart Assoc. 2021;10(14):e19943.

Linder-Pelz S. Social psychological determinants of patient satisfaction: a test
of five hypothesis. Soc Sci Med. 1982;16(5):583-9.

Al-Ruthia YS, Hong SH, Graff C, Kocak M, Solomon D, Nolly R. Examining the
relationship between antihypertensive medication satisfaction and adher-
ence in older patients. Res Soc Admin Pharm. 2017;13(3):602-13.

Grol R, Wensing M. Patients evaluate general/family practice: the EUROPEP
instrument. Nijmegen: EUROPEP Group; 2000.

Tang H, Zhu J, He H, Qian C, Yang Y. Development and evaluation of a new
therapeutic adherence scale for hypertensive patients. J Army Med Univ.
2011;33(13):1400-3.

Han G. Development and application of extended EUROPEP scale- a survey
of patients'satisfaction with the service of community general practitioners
[master’s thesis]. Shanxi Medical University; 2014.

Chen X, Li L, Zhou T, Li Z. Prevalence of hypertension in rural areas of China: a
meta-analysis of published studies. PLoS ONE. 2014;9(12):e115462.

Chen W, Feng Y, Fang J, Wu J, Huang X, Wang X, Wu J, Zhang M. Effect of
trust in primary care physicians on patient satisfaction: a cross-sectional
study among patients with hypertension in rural China. BMC Fam Pract.
2020;21(1):196.

Bjertnaes OA, Lyngstad |, Malterud K, Garratt A. The Norwegian EUROPEP
questionnaire for patient evaluation of general practice: data quality, reli-
ability and construct validity. Fam Pract. 2011;28(3):342-9.

Teng F, Guan L, Wang Y, Xuan L. Evaluation of Community Health Service sat-
isfaction by Method based on the EUROPEP-Questionnaire. Chin Gen Pract.
2011;14(25):2844-7.

Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D, Ramirez
A, Schlaich M, Stergiou GS, Tomaszewski M, et al. 2020 International Society
of Hypertension Global Hypertension Practice Guidelines. Hypertension.
2020;75(6):1334-57.

Kilic A, Weiss ES, Allen JG, Conte JV, Shah AS, Baumgartner WA, Yuh DD.
Simple score to assess the risk of rejection after orthotopic heart transplanta-
tion. Circulation. 2012;125(24):3013-21.

Anderson JC, Gerbing DW. Structural equation modeling in practice: a review
and recommended two-step approach. Psychol Bull. 1988;103(3):411-23.
Yip W, Hsiao W. China’s health care reform: a tentative assessment. China Econ
Rev. 2009;20(4):613-9.

Fornell C, Larcker DF. Structural equation models with unobservable variables
and measurement error: Algebra and statistics. J Mark Res. 1981;18(3):440-52.
Bagozzi RP,Yi Y. On the evaluation of structural equation models. J Acad
Market Sci. 1988;16:74-94.

Fan X, NiY. Comparison of awareness rate of hypertension prevention and
treatment between urban and rural residents. Prev Med. 2018;30(4):427-8.
Tian X, Zhang B, Du J, Deng W, Liu W, Xu C, Chen L. Study on the prevention
and treatment knowledge of rural hypertension patients and the correlation
with medication compliance in Shandong Province. Chin J Prev Control
Chronic Dis. 2021,29(3):178-82.

Wang Y. Research on the Equilibrium of Essential Publicly-Funded Healthcare
Services[master’s thesis]. Jilin University; 2017.

Luo H, Qian J, Wu K, Cao P, Ren X. Regional differences and Determi-

nants of Self-Rated Health in Elderly. J Sichuan Univ (Medical Sciences).
2016;47(2):248-52.

YuY, Zhang X, Shen Q, Sun Y. Study on compliance and related factors of
receiving antiretroviral treatment among acquired immune deficiency
syndrome patients in the northern rural area of Anhui. Mod Prev Med.
2009;36(22):4201-3.



Zhang et al. BMC Primary Care

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

(2025) 26:51

Zhang X.The influence of family function and social support on the medica-
tion adherence of patients with hypertension. J Nurs Adm. 2014;14(3):173-5.
Grady D, Weiss M, Hernandez-Sanchez J, Pepke-Zaba J. Medication and
patient factors associated with adherence to pulmonary hypertension
targeted therapies. Pulm Circ. 2018,8(1):1568804096.

Xie Z, Liu K, Or C, Chen J,Yan M, Wang H. An examination of the socio-
demographic correlates of patient adherence to self-management behaviors
and the mediating roles of health attitudes and self-efficacy among patients
with coexisting type 2 diabetes and hypertension. BMC Public Health.
2020,20(1):1227.

Schoenthaler A, Ogedegbe G, Allegrante JP. Self-efficacy mediates the rela-
tionship between depressive symptoms and medication adherence among
hypertensive African americans. Health Educ Behav. 2009;36(1):127-37.

Chia LR, Schlenk EA, Dunbar-Jacob J. Effect of personal and cultural beliefs on
medication adherence in the elderly. Drug Aging. 2006;23(3):191-202.
Bhandari B, Narasimhan P, Vaidya A, Subedi M, Jayasuriya R. Barriers and facili-
tators for treatment and control of high blood pressure among hypertensive
patients in Kathmandu, Nepal: a qualitative study informed by COM-B model
of behavior change. BMC Public Health. 2021,21(1):1524.

Ward LM, Thomas JR. Patient perception of Physicians and Medica-

tion Adherence among older adults with hypertension. J Aging Health.
2020;32(1):95-105.

Heymann AD, Gross R, Tabenkin H, Porter B, Porath A. Factors associated with
hypertensive patients'compliance with recommended lifestyle behaviors. Isr
Med Assoc J. 2011;13(9):553-7.

Mahmoudian A, Zamani A, Tavakoli N, Farajzadegan Z, Fathollahi-Dehkordi F.
Medication adherence in patients with hypertension: does satisfaction with
doctor-patient relationship work? J Res Med Sci. 2017,22:48.

LiuJ,Wu Q LiuH, Zheng T, Tan X, Chen M. Study on the influencing factors of
the satisfaction of patients with hypertension to the villageclinics under the
background of rural basic public health services. Med Soc. 2019;32(9):61-3.
LiY, Hu D, Xie K, Wang X, Zhu Z, Zhu Y, Chen J. Research on the Coordination
of Primary Health Care in Rural areas of Jiangsu and Anhui provinces. Health
Econ Res. 2022;39(6):34-7.

Hong JS, Kang HC. Relationship between continuity of ambulatory care and
medication adherence in adult patients with type 2 diabetes in Korea: a
longitudinal analysis. Med Care. 2014;52(5):446-53.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Page 13 of 13

Chai S. Research on status and countermeasures of interpersonal continuity
of health care in rural areas[master’s thesis]. Huazhong University of Science
and Technology; 2016.

Robles S, Anderson GF. Continuity of care and its effect on prescription

drug use among Medicare beneficiaries with hypertension. Med Care.
2011,49(5):516-21.

Jiang L, Liu S, Li J,NiY, Dong T. Acceptability to community nurse-led team
management services in patients with chronic diseases. Guangxi Med J.
2020;42(12):1610-4.

Gutierrez MM, Sakulbumrungsil R. Factors associated with medication adher-
ence of hypertensive patients in the Philippines: a systematic review. Clin
Hypertens. 2021;27(1):19.

Yue M. Influence of motivational interviewing on medication compliance
and self-efficacy of elderly hypertension[master’s thesis]. Xinxiang Medical
University; 2016.

Bai X, Cheng X. Differences in regional medical resources allocation, medical
condition, and individual health. J Xi'an Jiaotong University(Social Sciences).
2019;39(2):80-9.

Zheng M. Analysis of influencing factors of self-management behavior

of patients with hypertension multimorbidity based on health belief
model[master’s thesis]. Tianjin Medical University; 2020.

Liu L, Tian F, Liu Y. Research progress of non-drug treatment compliance in
patients with hypertension. Military Nurs. 2009,26(3):36-7.

Chinese Hypertension Prevention and Treatment Guidelines Revision Com-
mittee. Hypertension Alliance (China), Hypertension Branch of the China
International Exchange and Promotion Association for Medical and Health
Care. China Hypertension Prevention and Treatment Guidelines (2024 revised
Edition) [J]. Chin J Hypertens. 2024;32(7):603-700.

WuY,Ye R, Wang Q, Sun C, Meng S, Sylvia S, Zhou H, Friesen D, Rozelle S.
Provider competence in hypertension management and challenges of the
rural primary healthcare system in Sichuan province, China: a study based on
standardized clinical vignettes. BMC Health Serv Res. 2022,22(1):849.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Exploring the impact of three-dimensional patient satisfaction structure on adherence to medication and non-pharmaceutical treatment: a cross-sectional study among patients with hypertension in rural China
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Research setting and participants
	﻿Ethical considerations
	﻿Measures
	﻿Patient satisfaction
	﻿Treatment adherence
	﻿Statistical analyses

	﻿Results
	﻿Descriptive analyses
	﻿Preliminary analyses
	﻿Hierarchical linear regression
	﻿Structural model

	﻿Discussion
	﻿Conclusion
	﻿References


