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Abstract

rural China.

determinants.

healthcare systems.

Background: Patient satisfaction is an important outcome measure of health service and is one of the main reasons
for the gradual deterioration of doctor—patient relationships in China. This study used the standardized patient (SP)
method to explore patient satisfaction and its health provider-related determinants among primary health facilities in

Methods: The dataset comprised 1138 clinic cases in 728 rural primary health facilities in 31 counties, spread across
four provinces. Information regarding the consultation interaction between the unannounced SPs and primary physi-
cians was recorded. Patient satisfaction was gathered from the feedback of SPs after the visit.

Results: The overall average score of SP satisfaction with rural primary health facilities was only 13.65 (SD=3.22)

out of 20. The SP scores were found to be consistent with those of real patients. After controlling variances in patient
population via the SP method, the regression analysis demonstrated that health provider-related factors, such as
physician-level characteristics, consultation process, affordability, and convenience, have a significant correlation with
patient satisfaction among primary physicians. Among factors relating to physician-level characteristics, affordabil-
ity, convenience and the consultation process of the visit, the quality of the consultation process (e.g., consultation
time, proactively providing necessary instructions and other crucial information) were found to be the prominent

Conclusions: This study revealed the need to improve patient satisfaction in primary health facilities in rural China.
To solve this issue, we recommend that policies to increase medical service quality be implemented in rural primary

Keywords: Patient satisfaction, Primary health facility, Standardized patient, Rural China

Background

Patient satisfaction is a critical indicator that is com-
monly used to evaluate health service outcomes [1]. It
refers to patients’ assessment of the healthcare services
they received. Such assessments can help understand the
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needs of patients and identify service factors that need
improvement [2]. In China, evidence shows that low lev-
els of patient satisfaction with medical services is one of
the main reasons for the deterioration of doctor—patient
relationships, resulting in lower utilization of medical
services, especially in primary care systems [3, 4]. Pri-
mary care-oriented health systems likely result in more
equitable and better health outcomes, since primary care
is more cost-effective [5]. The perfect primary care sys-
tem cannot get rid of high degrees of patient satisfaction
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and stable relationships between primary physicians and
patients [6]. Thus, focusing on patient satisfaction with
primary health facilities (PHFs) is beneficial for address-
ing doctor—patient conflicts and improving health reform
in China [7].

Although studies have suggested that Chinese residents
are less satisfied with the rural health system than with
the urban health system, data on PHFs in rural China
(i.e., township health centers and village clinics) remain
limited [3, 8]. In China, PHFs are responsible for the
majority of regular health services to residents; visits to
PHFs accounted for 31.78% of the total number of clinical
visits in 2019 [9]. Thus, how patients’ medical conditions
and concerns are discussed and treated in rural PHFs is
an important question, to which the answer is not clear.
Existing research on patient satisfaction is mainly con-
centrated in urban areas of China; few studies have spe-
cifically focused on rural PHFs [10, 11]. One study found
that patient satisfaction with township health centers
in rural areas was lower than that in upper county-level
hospitals [8]. An investigation of rural PHFs in 2010 sug-
gested that treatment outcomes were strongly correlated
with patient satisfaction [11]. More recent studies have
revealed poor levels of healthcare quality among rural
PHFs in China [12], possibly resulting in low levels of
patient satisfaction. To fully understand patient satisfac-
tion with PHFs in rural China, and factors related to it,
more relevant research is needed.

This problem in not unique to China; indeed, numer-
ous developing countries face challenges in improving
patient satisfaction with rural health systems [13-16].
Identifying factors relating to healthcare providers and
their services is key to understanding and promoting
patient satisfaction with rural PHFs. Empirical studies
have explored factors related to patient satisfaction from
two aspects: patient-related characteristics (e.g., age,
educational background, and health status) and health-
care provider-related determinants (e.g., institution and
physician characteristics, consultation process, afford-
ability, and convenience) [1]. Given their importance as
influencing factors, exploring determinants related to
primary physicians would help create effective strate-
gies to improve patient satisfaction in rural China. As a
result of relatively limited health resources available to
them, rural residents may have different expectations;
thus, determinants related to health providers in rural
areas may be quite different from those found in urban
regions [14]. Unfortunately, as previous literature has
suggested, not controlling or adjusting for confounding
factors (such as patient characteristics) may have created
difficulties in detecting intrinsic determinants of patient
satisfaction related to health providers [1]. However,
to our knowledge, relevant empirical studies to detect
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provider-related factors in rural PHFs of developing
countries are scarce.

In this study, we used the standardized patient (SP)
methodology to assess health provider-related deter-
minants of patient satisfaction. An SP is an actor who is
trained to present cases of specific diseases in a stand-
ardized manner [17]. This method not only controls for
bias as a result of differences in patient population, but
also targets specific diseases, which ensures inter-rater
reliability between SPs and enables comparisons across
different providers [18]. Since SPs seek healthcare unan-
nounced in practical settings, detailed information
regarding medical visits in real-world situations can be
gathered by recording the interactions between SPs and
physicians. The SP method has been recommended as
an effective method for examining clinical performance
with an emphasis on client outcomes [19-22]. In par-
ticular, although SPs may judge physicians more critically
than actual patients, studies have found that SPs provide
authentic feedback about patient experience [23, 24] and
the ranking scores of SPs have proven to be consistent
with those of actual patients in empirical studies [18, 25].
In other words, satisfaction as determined by SPs can
predict the patient satisfaction of real patients, to a cer-
tain extent [18].

From a large sample of 728 rural PHFs in four prov-
inces located in different regions of China, our overall
objective is to explore determinants related to health pro-
viders on patient satisfaction among PHFs in rural China.
This study has three specific objectives. The first was
to describe primary physicians’ characteristics and the
medical services they provide from interactions between
them and SPs. The second was to evaluate the levels of
patient satisfaction as reported by SPs, with regard to
rural PHFs. The third was to identify the influencing fac-
tors related to health providers on the level of SPs’ satis-
faction with rural PHFs.

Methods

Sampling

This study consisted of two sets of data from rural areas
located in four provinces in China. Dataset 1 comprised
information gathered from Sichuan, Shaanxi, and Anhui
provinces in 2015, and Dataset 2 comprised data col-
lected from Yunnan Province in 2017. These four prov-
inces are located in the eastern, central, and western
parts of China, and have a high number of rural low-
income counties. In the survey year, the per capita GDP
of Sichuan, Shaanxi, Anhui, and Yunnan provinces were
36,775 yuan ($5489), 47,626 yuan ($7108), 35,997 yuan
($5373), and 34,221 yuan ($5555), respectively, which was
far below the national average of 59,660 yuan ($8904) 26,
27]. However, the proportions of the rural population in
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these four provinces were 52.31, 46.08, 49.50, and 53.31%,
respectively, much higher than the national average of
41.48% [26, 27].

A multi-level random sampling method was adopted
for both datasets. In Dataset 1, within three desig-
nated prefectures in the sample provinces, we randomly
selected 21 of 24 rural counties. After excluding an urban
township housing the county seat, we randomly selected
ten townships in each sample county. Then one village
was randomly selected within each sample township.
Since there were only nine townships in one county, a
total of 209 townships and 209 villages were included.
Township health centers and village clinics in the selected
townships and villages respectively, were identified as the
study subjects. In Dataset 2, after excluding urban coun-
ties and ethnic minority autonomous regions from three
prefectures, 10 counties were randomly selected from 15
Han nationality counties as the sample. After excluding
a total of 243 clinics in urban townships in these coun-
ties, we randomly selected village clinics proportional
to the number of village clinics in each sample county.
In the end, a total of 330 village clinics were randomly
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selected from 1320 rural village clinics as the study sub-
jects (Fig. 1).

Standardized patients

We recruited local rural residents to act as SPs, which
helped prevent them being identified as SPs by the phy-
sicians, since they represented actual patients commonly
diagnosed by rural primary physicians. After training
and screening, 78 SPs were selected to present four dis-
ease cases (viral diarrhea, unstable angina, tuberculosis,
and asthma). These diseases are appropriate for the SP
methodology as (1) these diseases are common in rural
China; (2) there are no obvious physiological symptoms;
(3) there is low risk that SPs would be exposed to invasive
procedures or tests [28, 29]. All these SPs claimed that
they have participated in the new rural cooperative medi-
cal system. In principle, we successively allocated three
SPs randomly to one township health center, and one
SP to one village clinic to report a case randomly deter-
mined beforehand. In the end, due to the absence of sam-
ple physicians during the SP visits, the unannounced SPs
completed 1138 disease case presentations involving 618

2015 Sampling frame

v

Three prefectures: designated prefectures

in Sichuan, Shaanxi, and Anhui province

v

21 counties: randomly chosen out from

selected prefectures

209 townships and 209 villages: after
excluding an urban township, randomly
selecting 10 townships from each sample
county (one with only 9 townships) and
one village from each sample township

A4

2017 Sampling frame

v

Three prefectures: designated

prefectures located in Yunnan province

v

10 counties: randomly chosen from 15

Han nationality rural counties

v

330 village clinics: after excluding 243
clinics in urban townships, randomly
selecting 330 village clinics from 1320
rural village clinics in the sample counties

SP assignment: allocating 3 SPs to each sample township health center in the sample
township, and 1 SP to a village clinic in each sample village)

v

Completed 1138 disease cases: 618 cases from 382 physicians in 208 township health centers
and 520 cases from 520 physicians in 520 village clinics

Fig. 1 Flow chart of sample selection procedure
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cases from 382 physicians in 208 township health cent-
ers and 520 cases from 520 village clinicians in 520 village
clinics (Fig. 1).

Data collection

Data collection was carried out in two survey waves. In
the first wave, we collected characteristics of the health
facilities and the physicians via a structured question-
naire. Observable physician-level characteristics were
included in the study. Specifically, in each sample PHF, we
collected information regarding number of physicians,
number of patients in the preceding week, and amount of
equipment. Simultaneously, we enquired about the sex,
age, education level, and medical qualification level of the
physician.

In the second wave, we used the SP method to meas-
ure patient satisfaction and related factors from the inter-
actions between the SPs and the physicians. After each
consultation, the SP was debriefed with a structured
questionnaire to evaluate their satisfaction with the phy-
sician. To measure the consultation process of the SP
visit, we gathered information from variables, including
duration of the consultation, whether the physician pro-
actively provided diagnoses or medical advice, whether
the SP was asked about basic information, and whether
medical examinations (including examations performed
by the SP during the visit, examinations suggested in
higher-level facilities, and invasive examinations that
were not completed but for which the SPs provided the
results) or follow-up visits were suggested. Addition-
ally, whether the consultation was interrupted by others
was also recorded. In terms of the affordability and con-
venience, we asked about the number of patients waiting
when the SP arrived, the duration of the waiting time,
and the total cost.

Patient satisfaction
This study adopted a structured questionnaire to evalu-
ate SPs’ levels of patient satisfaction with primary physi-
cians. The questionnaire contained four items: (1) “The
physician made you feel relaxed and willing to describe
symptoms and concerns to him/her”; (2) “The physician
knew a lot about the disease”; (3) “In general, the physi-
cian gave you adequate explanations and instructions
during the visit”; and (4) “The physician fully clarified and
explained the treatment plans” The responses were rated
on a 5-point Likert-type scale, ranging from 1=strongly
disagree to 5=strongly agree. The level of the SPs’ over-
all satisfaction was calculated from the summed scores of
these four items.

To verify the robustness of the overall satisfaction
scores, we first obtained SPs’ feedback regarding their
subjective evaluations of the primary physicians. As the
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patient, we asked SPs whether they liked the physician
they had visited and whether they would visit this physi-
cian again when they feel ill. Moreover, to test the robust-
ness of our results from the perspective of real patients,
local residents were asked to rate their satisfactions with
the physicians in the selected village clinics. The satisfac-
tion questionnaire for real patients comprised the follow-
ing: (1) “Communication with the physician”; (2) “Disease
diagnosis by the physician”; (3) “Inquiry and examination
of your disease by the physician”; (4) “Treatment plans
and medical advice provided by the physician” All items
were rated on a 10-point scale, with 1 indicating the low-
est and 10 representing the highest level of satisfaction.
The total scores of these four items represented the over-
all satisfaction level of real patients. Further, these rural
residents also subjectively rated their satisfaction with
medical service quality provided by the physicians on a
scale of 1 to 10. In total, we gathered data from 632 ran-
domly selected residents from 105 villages.

The SPs’ satisfaction questionnaire was tested on a
sample of 1138 respondents. Cronbach’s alpha showed
acceptable reliability (a=0.76). Because the value was
greater than 0.70, the scale and the data had good inter-
nal consistency. We also tested the structural validity of
the questionnaire and found that the Kaiser-Meyer-Olkin
(KMO) value was 0.739, and the Bartlett spheroid test
value was 1209.78 (p<.001). The satisfaction question-
naire for real patients, tested on 632 rural residents, had
the following values: Cronbach’s a=0.93, KMO =0.858,
and Bartlett’s spheroid test=1959.70 (p<.001). These
results showed that the questionnaires had good reliabil-
ity and validity to represent patient satisfaction.

Statistical analysis

To explore associations between health provider-related
factors and SPs’ satisfaction with rural PHFs, multiple
linear regression models with fixed effects were used. The
regression model is specified as:

Vi = 0 + By Fiyp + P * Fyp + Be # Fyg + 1+ + vy + Wy + 75 + g

(1)

where y; represents the overall satisfaction score of a
particular SP with physician j of sample case i. Fy;, Fy,,
and Fy; respectively, represent the characteristics of the
facilities and the physicians, factors of affordability and
convenience, and factors of the consultation process
during the SP’s visit to physician j in sample case i. We
included only one above factor at a time as the independ-
ent variable in the model knowing that these different
factors are correlated. We simultaneously estimated a full
model with all these three explanatory variables to pre-
dict patients’ satisfaction. r; indicates the SP’s fixed effect.
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#y indicates the fixed effect of disease type. v; indicates
the fixed effect of visiting day. w;; and z;; respectively indi-
cate the facility level (township health center or village
clinic) and the survey year (2015 or 2017). g; is the error
term.

To verify the robustness of the patient satisfaction lev-
els of the SPs, we used multiple-regression analysis to
evaluate the association between SP satisfaction and real
patient satisfaction with the same physician. To adjust for
systematic differences between SP raters within the same
disease case, we considered the adjusted overall satisfac-
tion scores of SPs (a predicted value of SP satisfaction
score from formula (1)) in the model. The model is speci-
fied as:

Yj:OL()—I—OLl*}A/j—i-OLz*Xj—I-tj-i—Sj (2)

where Y; represents satisfaction outcome indicators of
real patients (including the overall satisfaction score and
the subjective score of medical service quality) with the
physician j. yj indicates the adjusted overall satisfaction
score of the SP with physician j. X; is a set of control vari-
ables of patients’ characteristics, such as sex, age, educa-
tion level, leadership status, and health status. t indicates
the village fixed effect, and g is the error term.

Results

Characteristics of selected facilities and physicians

Table 1 presents the characteristics of the facilities and
the physicians in the surveyed PHFs in rural China.
According to the survey data, 3.6 physicians on aver-
age provided consultation services in each rural PHFE.

Table 1 Characteristics of facilities and physicians in sample
primary health facilities

Variable Mean (SD)/n (%)

Characteristics of facilities (n =728)

Number of physicians 364.7)
Number of patients in the preceding week 102.1 (276.5)
Amount of equipment 16.2 (4.0)
Characteristics of physicians (n =902)
Sex
Male 703 (77.9)
Female 199 (22.1)
Age (years) 452 (10.5)
Education
College or above 342 (37.9)
Below college 560 (62.1)
Quialification certificate
Practising Physician 248 (27.5)
Assistant Practising Physician or Rural Physician 654 (72.5)
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Approximately 102 patients in the preceding week were
seen at a typical PHF during the survey period. The aver-
age quantity of equipment used for medical examinations
across the PHFs was 16.2. Of the interviewed physi-
cians, approximately four-fifths (77.9%) were men, and
the average age was close to 45. More than three-fifths
(62.1%) of the physicians did not complete academic col-
lege. Although all of these physicians were certified, only
27.5% of them held a “Practising Physician” certificate
with a level above the “Rural Physician” and “Assistant
Practising Physician” certificates. These characteristics
among sample township health centers and village clinics
are reported separately in Additional file 1.

Consultation process, affordability, and convenience of SP
visits

Table 2 shows the consultation process of SP visits to
the selected rural PHFs. The average consultation time
across the 1138 cases was approximately 2.8 minutes. In
all, less than one-third of the selected physicians took the
initiative to inform the SPs of their diagnosis (25.4%) or
volunteered medical advice for the represented disease
(29.6%). Only 58.2% of the primary physicians requested

Table 2 Consultation process, affordability and convenience of
SP visits (n=1138)

Variable Mean (SD)/n (%)
Consultation process
Duration of the consultation (minutes) 28(3.2)
Proactively provided diagnoses
Yes 289 (254)
No 849 (74.6)
Proactively provided medical advice
Yes 337 (29.6)
No 801 (704)
Asked the basic information of the SP
Yes 662 (58.2)
No 476 (41.8)
Suggested medical examinations
Yes 717 (63.0)
No 421(37.0)
Suggested for follow-up visits
Yes 166 (14.6)
No 972 (85.4)
The consultation was interrupted by others
Yes 395 (34.7)
No 743 (65.3)
Affordability and convenience
Number of patients waiting when the SP arrived 09 (2.1)
Duration of the waiting time (minutes) 48(9.1)
Medical cost (yuan) 15.1 (24.4)
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basic information regarding the SP during the consulta-
tion. Physical examinations were recommended to 63.0%
of the SPs and follow-up visits were recommended to
14.6%. More than one-third (34.7%) of the consultations
between primary physicians and SPs were interrupted by
other people.

Information regarding the affordability and conveni-
ence of the SP visits is also reported in Table 2. In terms
of the waiting time, for these visits, only one patient on
average was waiting in line to see a doctor; the average
waiting time was 4.8 minutes. The average consultation
fee charged by the selected physicians was 15.1 yuan
($2.3).
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Satisfaction of SPs with primary physicians

Table 3 describes the results of the SPs’ satisfaction with
physicians in the selected PHFs. Regarding the four sub-
items, the highest percentage of SP satisfaction was on
physicians’ service attitude. Specifically, nearly 79% of
SPs thought that the attitude of the primary physicians
was gentle and thus, it relaxed them enough to discuss
the disease conditions with the physicians. Meanwhile,
64.1% of the SPs expressed dissatisfaction with the phy-
sicians’ clinical knowledge, the domain they were least
satisfied with. Overall, more than 40% of SPs expressed
dissatisfaction with the physicians they visited, who did
not give them sufficient explanations (45.7%) or fully

Table 3 SPs'satisfaction with primary physicians in rural sample PHFs

Variables Likert 5-Point Scale of Patient Satisfaction, n (%) Satisfaction Score T-test with
Health facilities
Level
Strongly Disagree Disagree Neutral Agree Strongly Agree Mean +SD p-value

Full Samples(n =1138)

The physician made you feel 30(2.6) 63 (5.5) 149 (13.1) 664 (584) 232(204) 3.884+0.88 <0.001
relaxed and willing to describe
symptoms and concerns to him/her

The physician knew a lot about 96 (8.4) 170 (14.9) 464 (40.8) 323 (284) 85(7.5) 312+ 1.03 <0.001
the disease

In general, the physician gave 67 (5.9 200 (17.6) 253(22.2) 495 (43.5) 123(10.8) 3364 1.07 <0.001
you adequate explanations and
instructions during the visit

The physician fully clarified and 60 (5.3) 174 (15.3) 236(20.7) 512 (45.0) 118(10.4) 3304 1.20 0.3630
explained the treatment plans ®
Overall satisfaction score N/A N/A N/A N/A N/A 13.65 +3.22 <0.001
Township health centers(n =618)

The physician made you feel 15 (2.4) 32(5.2) 34 (5.5) 375(60.7) 162 (26.2) 403 +£0386 N/A
relaxed and willing to describe
symptoms and concerns to him/her

The physician knew a lot about 53 (8.6) 88(14.2) 220(35.6) 191(30.9) 66(10.7) 3214 1.09 N/A
the disease

In general, the physician gave 35(5.7) 109 (17.6) 95(154) 292(47.2) 87(14.1) 346+ 1.11 N/A
you adequate explanations and
instructions during the visit

The physician fully clarified and 37 (6.0) 94 (15.2)  65(10.5) 308 (49.8) 81(13.1) 3334134 N/A
explained the treatment plans @
Overall satisfaction score N/A N/A N/A N/A N/A 14.03 4+ 3.40 N/A
Village clinics(n =520)

The physician made you feel 15(2.9) 31(5.9) 115(22.1) 289 (55.6) 70(13.5) 3.714+0.88 N/A
relaxed and willing to describe
symptoms and concerns to him/her

The physician knew a lot about 43 (8.3) 82(15.8) 244 (46.9) 132(254) 19(3.6) 3.00 + 0.94 N/A
the disease

In general, the physician gave 32(6.2) 91 (17.5) 158(30.4) 203(39.0) 36(6.9) 3234102 N/A
you adequate explanations and
instructions during the visit

The physician fully clarified and 23 (44) 80 (154) 171(32.9) 204 (39.2) 37(7.1) 3.26 & 1.01 N/A
explained the treatment plans ®
Overall satisfaction score N/A N/A N/A N/A N/A 1321 +£294 N/A

2 Since 38 physicians did not give any treatment plans, their score of this item was assigned to zero
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clarify treatment plans (41.3%). The same situation also
appeared in sample village clinics and township health
centers respectively. Additionally, the score of overall sat-
isfaction and three items of the four sub-items in sample
village clinics were both slightly lower than those in sam-
ple township health centers (p <.001).

In sum, the average overall score of SP satisfaction
with primary physicians was 13.65 (SD=3.22) out of a
maximum of 20. Robustness checks of the overall satis-
faction scores of the SPs are reported in Fig. 2. The physi-
cians whom the SPs liked and would select to visit again
were those that received higher scores of SP satisfaction,
indicating that the overall SP satisfaction scores repre-
sent a definite degree of patient satisfaction. In addition,
the adjusted satisfaction scores of the SPs were found to
be significantly correlated with the overall satisfaction
scores of real patients (Table 4, p <.01) and the subjective
scores of real patients on medical service (p<.05). This
finding implied that SP satisfaction scores regarding pri-
mary physicians could consistently predict those of real
patient satisfaction.

Health provider-related determinants of patient
satisfaction

We further identified health provider-related determi-
nants of the SPs’ satisfaction, including the character-
istics of the facilities and the physicians, affordability
and convenience, and the consultation process. Multi-
ple regression analysis results are presented in Table 5.
First, among all the observable variables of basic
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Table 4 Multiple regression analyses between SP satisfaction
and real patient satisfaction (n=632)

Variable (1) (2)

Overall
satisfaction score
of real patients

B (SE)

Subjective score
of real patients on
medical service

P value B (SE) P value

Adjusted satisfaction score 7.73(241) 0.001** 1.45(0.69) 0.035*

of SPs

In Dataset 2, we randomly selected villages and local residents within the
villages to conduct patient satisfaction questionnaire survey. In total, 632
residents from 105 villages were included in the study. In the regression analysis,
we also controlled village fixed effect and characteristics of rural residents, such
as sex, age, education level, leadership status, and health status

characteristics, only the age of physicians was signifi-
cantly correlated with the SPs’ satisfaction. Specifically,
younger physicians that provided medical service were
more likely to satisfy the SPs (p<.01). Characteristics of
the PHFs and other observable physician-related vari-
ables did not have significant relations with SP satisfac-
tion. Second, in terms of affordability and convenience,
longer waiting times were positively correlated with
higher scores of SP satisfaction (p<.05). However, there
were no significant results regarding the number of wait-
ing patients or medical costs.

Third, regarding the consultation process determinants,
the duration of consultations, whether the physicians
proactively gave diagnoses or advice, and whether the

Denisity distribution

Yes — — — No

Liked the visiting physician

Fig. 2 Distribution of overall satisfaction scores of SPs among different groups

.15

Denisity distribution

Yes — =" — No

Would select the physician to visit if they feel ill again
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Table 5 Multiple linear regression analyses on health provider-related determinants of patient satisfaction (n=1138)

Variable Overall satisfaction score of SPs

(1) (2) (3) (4)
B (SE) P value B (SE) P value B(SE) P value B(SE) P value

Characteristics of facilities and physicians

Number of physicians®
1>=36 —0.06 (0.32) 0.847 —0.13(0.29) 0.645
0<36 0.00 0.00

Number of patients in the preceding week ?
1>=102.1 0.24(0.22) 0.275 0.19(0.20) 0.346
0<102.1 0.00 0.00

Amount of equipment ?
1>=16.2 0.09 (0.25) 0.734 0.04 (0.23) 0.870
0<16.2 0.00 0.00

Sex
1=Male —0.11(0.24) 0.648 —0.18(0.23) 0414
0=Female 0.00 0.00

Age?®
1>=452 —0.61(0.21) 0.004** —0.43(0.20) 0.030*
0<452 0.00 0.00

Education
1 =Collage or above 0.20(0.23) 0.399 0.24(0.22) 0.269
0=Below Collage 0.00 0.00

Qualification certificate
1 =Practising Physician —0.52(0.27) 0.052 —0.48 (0.25) 0.052
0=Assistant Practising 0.00 0.00

Physician or Rural Physician

Affordability and convenience

Number of patients waiting when the SP arrived °
1>=09 —0.04 (0.20) 0.837 —0.07 (0.20) 0.716
0<0.9 0.00 0.00

Duration of the waiting time °
1>=48 044 (0.23) 0.053 049 (0.22) 0.027*
0<48 0.00 0.00

Medical cost @
1>=151 0.15(0.21) 0473 —0.10(0.19) 0614
0<15.1 0.00 0.00

Consultation process

Duration of the consultation @
1>=28 0.90 (0.21) <0.001*** 0.89 (0.21) <0.007%**
0<238 0.00 0.00

Proactively provided diagnoses
1=VYes 1.06 (0.22) <0.001*** 1.07 (0.22) <0.007%**
0=No 0.00 0.00

Proactively provided medical advice
1=VYes 1.17(0.21) <0.007%** 1.15(0.21) <0.007%**
0=No 0.00 0.00

Asked the basic information of the SP
1=VYes 0.25(0.19) 0.194 0.30(0.19) 0.108
0=No 0 0
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Table 5 (continued)
Variable Overall satisfaction score of SPs
(1) (2) (3) (4)
B (SE) Pvalue B (SE) Pvalue B(SE) Pvalue B(SE) Pvalue
Suggested medical examinations
1=Yes 1.22(0.29) <0.007%*** 1.17 (0.28) <0.001***
0=No 0.00 0.00
Suggested for follow-up visits
1=VYes 0.26 (0.27) 0.349 0.17 (0.28) 0.544
0=No 0.00 0.00
The consultation was interrupted by others
1=VYes 0.14(0.18) 0423 0.10(0.18) 0.601
0=No 0.00 0.00

We also controlled fixed effects of SPs, types of diseases and visiting day, facility level and survey year in the regression analysis

#The dummy variables were generated according to the mean value

SPs were given suggestions regarding examinations, were
significantly correlated with the SPs’ level of satisfac-
tion. Specifically, longer lasting consultations resulted in
higher satisfaction levels (p <.001). In addition, SPs were
more satisfied with physicians who actively diagnosed or
provided medical advice during the visit (p<.001). SPs
were also more likely to be satisfied with the primary
physicians if the consulted physicians recommended
medical examinations (p<.001). Except for the waiting
time variable, the results consistently reported significant
determinants when all the health provider-related factors
were combined in the multiple regression analysis.

Discussion

This study is the first to use the SP method to explore
patient satisfaction and its health provider-related deter-
minants among rural PHFs in China. In the study, the
robustness checks were not only consistent between SP
satisfaction scores and their subjective evaluation results
as the patient, but also revealed significantly positive cor-
relations between SP satisfaction scores and real patient
satisfaction scores, after controlling for patient charac-
teristics. These findings certify that SP satisfaction can
control variances in patient populations and reflect the
patient satisfaction of real patients [18]. Accordingly, we
evaluated health provider-related factors of patient sat-
isfaction with rural PHFs using a large sample of 1138
disease cases presented by SPs to physicians in 728 rural
PHEFs located in four regions of China. Our main findings
based on the SP method are presented below.

First, the survey data indicated that rural PHFs have
limited human resources, and the quality of their care
services was poor. In line with previous studies, we found
that physicians’ educational background and clinical

qualifications in rural PHFs were inferior [12, 30]. In our
sample, slightly more than one-third (37.9%) of primary
physicians had a college degree and around three-quar-
ters (72.5%) did not obtain practising physician certifica-
tions. The selected physicians provided SPs with short
visits, averaging 2.8minutes. Similarly, a comparative
analysis of primary doctors in 67 countries found that the
average consultation time of Chinese physicians was rela-
tively short and ranked in the bottom position [31]. The
short consulting period resulted in the physicians not
explaining medical information clearly to rural patients.
Less than one-third of the selected physicians proactively
informed SPs of their diagnostic results (25.4%) and pro-
vided medical advice (29.6%). If patients do not correctly
understand and treat their health problems, it might be
difficult to ensure their compliance to the treatment and
return to the primary health care [2]. Moreover, as some
studies have shown, the low quality of medical services
may be the main factor for the underutilization of ser-
vices in PHFs in rural China [32—34]. The small number
of patients waiting in line and the limited waiting time
during SP visits confirmed this issue.

Second, our findings show that approximately half of
the consultation services provided by the physicians were
in some way unsatisfactory, which was twice as high as
that reported in surveys of upper-level hospitals in both
rural and urban areas [3, 35, 36]. Our findings were also
similar to those conducted in other developing countries,
such as Ethiopia and Ghana [13, 16]. The low scores of
patient satisfaction in this study are similar to previ-
ous findings conducted among primary physicians of
rural China [8, 10]. More specifically, the average satis-
faction score of SPs with the selected PHFs (3.41 out 5
per item) was close to that of real patients conducted in
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rural township health centers (3.67 out 5 per item) [8].
Additionally, in line with other studies, we found that
patients were most satisfied with the attitude of the pri-
mary physicians and least satisfied with their service
quality [8, 37, 38]. The data showed that only 35.85% of
the SPs were satisfied with the primary physicians’ clini-
cal performance. The low percentage of satisfaction with
medical service quality was also lower than that reported
by previous findings, in which around half the patients
expressed satisfaction with upper-level hospitals [8, 36].
Third, as previous findings have suggested, the regres-
sion analysis demonstrated that provider-related factors
were determinants of patient satisfaction with rural PHFs
[1]. Specifically, in the observable physician-level charac-
teristics, the age of physicians was found to be the only
significant factor of SP satisfaction with primary phy-
sicians. This may be because younger physicians show
more enthusiasm for healthcare and possess better com-
munication skills, which may be lacking in older doctors
[39, 40]. For example, younger physicians prefer to use
explanations and communication skills rather than drugs
to solve patients’ problems [39], which are among the
most effective determinants of patient satisfaction [11].
With regard to affordability and convenience of medi-
cal visits, longer waiting times were positively correlated
with higher levels of patient satisfaction. Although some
studies have suggested that longer waiting time indicated
less accessibility and reduced patient satisfaction [41,
42], the positive correlation results may be due to the
low number of patients waiting in rural PHFs. A certain
waiting time means that local residents did actually seek
medical treatment from the physician, which helps pro-
mote SPs’ favorable impression and trust in the physician.
Additionally, the regression results suggested that,
compared with other provider-related characteristics,
factors related to the consultation process played a more
important role in patient satisfaction with rural PHFs
[11, 35]. In terms of consultation process determinants,
consistent with previous studies, we found that longer
consultation time resulted in higher patient satisfaction
[43—-45], as it was more likely to result in an increase in
the amount of information given to patients [43, 45]. Our
findings verify that physicians who proactively provided
necessary instructions and other crucial information
(diagnostic results, medical checking or advice) received
higher patient satisfaction scores. Consistent with our
research, a series of studies have found that being given
sufficient instructions and explanations are critical in
improving patient satisfaction [46—48]. As we discussed
above, the appropriate duration of consultation, provid-
ing diagnostic results, and medical advice were vital for
the quality of treatment outcomes [43, 45, 46, 48]. To
correctly manage the disease cases included in the study,
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medical screening tests are also needed to make care-
ful judgements. This means whether the services adhere
to standards of clinical diagnoses and treatment plays
a significant role in improving patient satisfaction. As
previous studies suggested, our findings confirmed that
important health provider-related factors that influ-
ence patient satisfaction were the health service quality
indicators [1, 49]. Specially, in primary care settings, the
behavior of physicians, including consultation quality,
have an immediate impact on patients’ medical concerns
and health recovery, and thus have been recognized as
the main factor of patient satisfaction [10, 50]. However,
as previous findings suggested, our results consistently
found that primary physicians cannot provide high-qual-
ity medical service that meets patients’ expectations [37,
51, 52], which could result in the deterioration of patient
satisfaction with PHFs. Some studies have revealed that
the low levels of patient satisfaction have partly lead to
the low utilization of rural PHFs [3, 4]. This will result
in more cost-effective primary medical services that can
not deliver fairer and better health outcomes effectively
[5], nor helping to drive healthcare reform in China [7].
Therefore, training primary physicians to improve service
quality is imperative from the perspective of improving
patient satisfaction in rural China [11, 53, 54].

There are several limitations in this study. First, since
the SPs represented only certain types of diseases, the
data of this study cannot analyze patient satisfaction
with regard to actual patients with different disease con-
ditions. Second, since this was a cross-sectional study,
causal relations could not be identified. Our results are
concentrated on correlation analysis. Third, this study
only included rural areas in four provinces in China, and
may not represent patient satisfaction with rural PHFs
across the country.

Conclusions

In conclusion, this study revealed low levels of patient
satisfaction with PHFs in rural China. Health provider-
related determinants play a role in variations in patient
satisfaction; poor quality of the consultation process pro-
vided by primary physicians was recognized as the domi-
nant factor resulting in lower satisfaction. Our findings
suggest the urgency of improving patient satisfaction in
China’s rural PHFs. Enhancing the service quality of rural
primary physicians is an effective solution to this prob-
lem. Therefore, the Chinese government should pay more
attention to the medical services provided by rural PHFs,
and provide training to improve medical services.

Abbreviations
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Gao et al. BMC Health Services Research (2022) 22:946

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512913-022-08349-9.

Additional file 1. Characteristics of facilities and physicians in sample
township health centers and village clinics

Acknowledgements
We would like to thank all of the investigators and the SPs that participated in
the study for their hard work and dedication.

Authors’ contributions

Conceived, designed and implemented the study: YS, HY, QG, DET Analyzed
and interpreted the data: LP, QG, ML Drafted and revised the paper: QG, ML, LP,
YZ, HY Approved of the submitted version of the manuscript: QG, YZ, ML, YS.
The author(s) read and approved the final manuscript.

Funding

This work was supported by 111 Project (Grant number B16031), Innovation
Capability Support Program of Shaanxi (Grant number 2022KRM007) and
"Health and Hope Fund” of the Business Development Center of the RCSC
(Beijing) and UCB (Belgium).

Availability of data and materials
Public availability of data would compromise privacy of participants. Data will
be made available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All methods were performed in accordance with the Declaration of Helsinki.
The study procedures were reviewed and approved by the institutional review
boards of Peking University (IRBO0001052-17033) and Sichuan University
(protocol number K2015025), China. The boards approved the verbal consent
procedure. Informed consent from all participants was obtained through
direct communications with them .

Consent for publication
Not applicable.

Competing interests

UCB provided support in the form of a salary for author DET; now retired. But
UCB did not have any additional role in the study design, data collection and
analysis, decision to publish, or preparation of the manuscript. This does not
alter our adherence to BMC Health Services Research policies on sharing data
and materials. The authors declare no conflict of interest. There are no patents,
products in development or marketed products to declare.

Author details

Center for Experimental Economics in Education, Shaanxi Normal University,
Xian, China. “Ghent University Hospital, Department of Neurology, Ghent,
Belgium. 3China Center for Agricultural Policy, School of Advanced Agricul-
tural Sciences, Peking University, Beijing, China. “Institute for Global Health
and Development, Peking University, Beijing, China.

Received: 14 December 2021 Accepted: 18 July 2022
Published online: 26 July 2022

References

1. Batbaatar E, Dorjdagva J, Luvsannyam A, Savino MM, Amenta P. Determi-
nants of patient satisfaction: a systematic review. Perspect Public Health.
2017;137(2):89-101. https://doi.org/10.1177/1757913916634136.

2. Pascoe GC. Patient satisfaction in primary health care: a literature review
and analysis. Eval Program Plann. 1983;6(3-4):185-210. https://doi.org/10.
1016/0149-7189(83)90002-2.

20.

21.

22.

Page 11 of 12

Wang X, Chen J, Burstrom B, Burstrom K. Exploring pathways to outpa-
tients’satisfaction with health care in Chinese public hospitals in urban
and rural areas using patient-reported experiences. Int J Equity Health.
2019;18(1):29. https://doi.org/10.1186/512939-019-0932-3.

Tucker JD, Cheng Y, Wong B, et al. Patient-physician mistrust and
violence against physicians in Guangdong Province, China: a qualitative
study. BMJ Open. 2015;5(10):e008221. https://doi.org/10.1136/bmjop
en-2015-008221.

Gwatkin DR, Bhuiya A, Victora CG. Making health systems more equitable.
Lancet. 2004;364(9441):1273-80. https://doi.org/10.1016/S0140-6736(04)
17145-6.

Chen A, Feng S, Tang W, Zhang L. Satisfaction with service coverage and
drug list may influence patients'acceptance of general practitioner con-
tract service: a cross-sectional study in Guangdong, China. BMC Health
Serv Res. 2019;19:251. https://doi.org/10.1186/512913-019-4053-x.
Lancet T. Violence against doctors: why China? Why now? What next?
Lancet. 2014;383(9922):1013. https://doi.org/10.1016/S0140-6736(14)
60501-8.

Liu J, Mao Y. Patient satisfaction with rural medical services: a cross-
sectional survey in 11 Western provinces in China. Int J Environ Res Public
Health. 2019;16(20):3968. https://doi.org/10.3390/ijerph16203968.
National Bureau of Statistics of China. China Statistical Yearbook 2020.
China Statistics Press; 2020. http://www.stats.gov.cn/tjsj/ndsj/2020/index
ch.htm

Chen W, Feng Y, Fang J, et al. Effect of trust in primary care physicians on
patient satisfaction: a cross-sectional study among patients with hyper-
tension in rural China. BMC Fam Pract. 2020;21(1):196. https://doi.org/10.
1186/512875-020-01268-w.

. Wang W, Maitland E, Nicholas S, Haggerty J. Determinants of overall

satisfaction with public clinics in rural China: interpersonal care quality
and treatment outcome. Int J Environ Res Public Health. 2019;16(5):697.
https://doi.org/10.3390/ijerph16050697.

Li X, LuJ, Hu S, et al. The primary health-care system in China. Lancet.
2017;390(10112):2584-94. https://doi.org/10.1016/50140-6736(17)
33109-4.

Yaya S, Bishwajit G, Ekholuenetale M, Shah V, Kadio B, Udenigwe O.
Urban-rural difference in satisfaction with primary healthcare services

in Ghana. BMC Health Serv Res. 2017;17(1):776. https://doi.org/10.1186/
$12913-017-2745-7.

Weinhold |, Gurtner S. Rural - urban differences in determinants of patient
satisfaction with primary care. Soc Sci Med. 2018;212:76-85. https://doi.
0rg/10.1016/j.socscimed.2018.06.019.

LiuY,Yuan Z, LiuY, Jayasinghe UW, Harris MF. Changing commu-

nity health service delivery in economically less-developed rural

areas in China: impact on service use and satisfaction. BMJ Open.
2014,4(2):e004148. https://doi.org/10.1136/bmjopen-2013-004148.
Hagisso S, Gebretsadika L, Wodera A, Summoro T. Patients Satisfaction
and its Associated Factors in Rural Health Center, Shashogo District,
Southern Ethiopia: A Cross Sectional Study. Primary Health Care.
2019,9(2):326.

Gellis ZD, Kim EG. Training social work students to recognize later-life
depression: is standardized patient simulation effective? Gerontol Geri-
atr Educ. 2017;38(4):425-37. https://doi.org/10.1080/02701960.2017.
1311882.

Tamblyn R, Schnarch B, Abrahamowicz M, Colliver JA, Benaroya S, Snell

L. Can standardized patients predict real-patient satisfaction with the
doctor-patient relationship? Teach Learn Med. 1994;6(1):36-44. https://
doi.org/10.1080/10401339409539641.

Blue A, Chessman A, Gilbert G, Mainous A. Responding to patients’
emotions: important for standardized patient satisfaction. Fam Med.
2000;32:326-30.

Das J, Holla A, Mohpal A, Muralidharan K. Quality and accountability in
health care delivery: audit-study evidence from primary Care in India. Am
Econ Rev. 2016;106(12):3765-99. https://doi.org/10.1257/aer20151138.
Akachi'Y, Kruk ME. Quality of care: measuring a neglected driver of
improved health. Bull World Health Organ. 2017;95(6):465-72. https://doi.
org/10.2471/BLT.16.180190.

Aujla N, Chen YF, Samarakoon Y, et al. Comparing the use of direct obser-
vation, standardized patients and exit interviews in low- and middle-
income countries: a systematic review of methods of assessing quality


https://doi.org/10.1186/s12913-022-08349-9
https://doi.org/10.1186/s12913-022-08349-9
https://doi.org/10.1177/1757913916634136
https://doi.org/10.1016/0149-7189(83)90002-2
https://doi.org/10.1016/0149-7189(83)90002-2
https://doi.org/10.1186/s12939-019-0932-3
https://doi.org/10.1136/bmjopen-2015-008221
https://doi.org/10.1136/bmjopen-2015-008221
https://doi.org/10.1016/S0140-6736(04)17145-6
https://doi.org/10.1016/S0140-6736(04)17145-6
https://doi.org/10.1186/s12913-019-4053-x
https://doi.org/10.1016/S0140-6736(14)60501-8
https://doi.org/10.1016/S0140-6736(14)60501-8
https://doi.org/10.3390/ijerph16203968
http://www.stats.gov.cn/tjsj/ndsj/2020/indexch.htm
http://www.stats.gov.cn/tjsj/ndsj/2020/indexch.htm
https://doi.org/10.1186/s12875-020-01268-w
https://doi.org/10.1186/s12875-020-01268-w
https://doi.org/10.3390/ijerph16050697
https://doi.org/10.1016/S0140-6736(17)33109-4
https://doi.org/10.1016/S0140-6736(17)33109-4
https://doi.org/10.1186/s12913-017-2745-7
https://doi.org/10.1186/s12913-017-2745-7
https://doi.org/10.1016/j.socscimed.2018.06.019
https://doi.org/10.1016/j.socscimed.2018.06.019
https://doi.org/10.1136/bmjopen-2013-004148
https://doi.org/10.1080/02701960.2017.1311882
https://doi.org/10.1080/02701960.2017.1311882
https://doi.org/10.1080/10401339409539641
https://doi.org/10.1080/10401339409539641
https://doi.org/10.1257/aer.20151138
https://doi.org/10.2471/BLT.16.180190
https://doi.org/10.2471/BLT.16.180190

Gao et al. BMC Health Services Research

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2022) 22:946

of primary care. Health Policy Plan. 2021;36(3):341-56. https://doi.org/10.
1093/heapol/czaal52.

Zhang S, Soreide KK, Kelling SE, Bostwick JR. Quality assurance pro-
cesses for standardized patient programs. Curr Pharm Teach Learn.
2018;10(4):523-8. https://doi.org/10.1016/j.cptl.2017.12.014.

Lewis KL, Bohnert CA, Gammon WL, et al. The Association of Standardized
Patient Educators (ASPE) standards of best practice (SOBP). Adv Simul.
2017;2(1):10. https://doi.org/10.1186/541077-017-0043-4.

Griffith CH, Wilson JF, Langer S, Haist SA. House staff nonverbal com-
munication skills and standardized patient satisfaction. J Gen Intern Med.
2003;18(3):170-4. https://doi.org/10.1046/}.1525-1497.2003.10506.x.
National Bureau of Statistics of China. China Statistical Yearbook 2016.
Chinese Statistics Press; 2016. http://www.stats.gov.cn/tjsj/ndsj/2016/
indexch.htm

National Bureau of Statistics of China. China Statistical Yearbook 2018.
Chinese Statistics Press; 2018. http://www.stats.gov.cn/tjsj/ndsj/2018/
indexch.htm

Sylvia S, ShiY, Xue H, et al. Survey using incognito standardized patients
shows poor quality care in China’s rural clinics. Health Policy Plan.
2015;30(3):322-33. https://doi.org/10.1093/heapol/czu014.

Xue H, ShiY, Huang L, et al. Diagnostic ability and inappropriate antibiotic
prescriptions: a quasi-experimental study of primary care providers in
rural China. J Antimicrob Chemother. 2019;74(1):256-63. https://doi.org/
10.1093/jac/dky390.

ChenY,Yin Z, Xie Q. Suggestions to ameliorate the inequity in urban/ rural
allocation of healthcare resources in China. Published online; 2014. p. 6.
Irving G, Neves AL, Dambha-Miller H, et al. International variations in
primary care physician consultation time: a systematic review of 67
countries. BMJ Open. 2017;7(10):e017902. https://doi.org/10.1136/bmjop
en-2017-017902.

Li X, Krumholz HM, Yip W, et al. Quality of primary health care in China:
challenges and recommendations. Lancet. 2020;395(10239):1802-12.
https://doi.org/10.1016/50140-6736(20)30122-7.

Wu D, Lam TP. Underuse of primary Care in China: the scale, causes, and
solutions. J Am Board Fam Med. 2016;29(2):240-7. https://doi.org/10.
3122/jabfm.2016.02.150159.

LiuY, Zhong L, Yuan S, van de Klundert J. Why patients prefer high-level
healthcare facilities: a qualitative study using focus groups in rural and
urban China. BMJ Glob Health. 2018;3(5):e000854. https://doi.org/10.
1136/bmjgh-2018-000854.

Tung YC, Chang GM. Patient satisfaction with and recommendation of

a primary care provider: associations of perceived quality and patient
education. Int J Qual Health Care. 2009;21(3):206-13. https://doi.org/10.
1093/intghc/mzp006.

Sun J, Hu G, Ma J, et al. Consumer satisfaction with tertiary healthcare in
China: findings from the 2015 China National Patient Survey. Int J Qual
Health Care. 2017,29(2):213-21. https://doi.org/10.1093/intghc/mzw160.
Shan L, LiY, Ding D, et al. Patient Satisfaction with Hospital Inpatient Care:
Effects of Trust, Medical Insurance and Perceived Quality of Care. Zhang
H, ed. PLoS ONE. 2016;11(10):e0164366. doi:https://doi.org/10.1371/journ
al.pone.0164366

Yu W, Li M, Xue C, et al. Determinants and influencing mechanism of out-
patient satisfaction: a survey on tertiary hospitals in the People’s republic
of China. Patient Prefer Adherence. 2016;10:601-12. https://doi.org/10.
2147/PPA.S104453.

Murphy-Cullen CL, Larsen LC. Interaction between the socio-demo-
graphic variables of physicians and their patients: its impact upon patient
satisfaction. Soc Sci Med. 1984;19(2):163-6. https://doi.org/10.1016/0277-
9536(84)90283-1.

Zhou Q, An Q Wang N, et al. Communication skills of providers at primary
healthcare facilities in rural China. Hong Kong Medical Journal. Published
online June 4, 2020. doi:https://doi.org/10.12809/hkm;j 198246

Aldana JM, Piechulek H, Al-Sabir A. Client satisfaction and quality of
health care in rural Bangladesh. Bull World Health Organ. 2001;79:512-7.
https://doi.org/10.1590/50042-96862001000600006.

Victoor A, Delnoij DM, Friele RD, Rademakers JJ. Determinants of patient
choice of healthcare providers: a scoping review. BMC Health Serv Res.
2012;12(1):272. https://doi.org/10.1186/1472-6963-12-272.

Mercer SW, Fitzpatrick B, Gourlay G, Vojt G, McConnachie A, Watt GC.
More time for complex consultations in a high-deprivation practice

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

Page 12 of 12

is associated with increased patient enablement. Br J Gen Pract.
2007,57(545):960-6.

Roland M. Length of consultations: contract needs to enable doctors to
offer first class care. BMJ. 2002;325(7374):1241.

Wilson A, Childs S. The relationship between consultation length, process
and outcomes in general practice: a systematic review. Br J Gen Pract.
2002;52(485):1012-20.

Boudreaux ED, Ary RD, Mandry CV, McCabe B. Determinants of patient
satisfaction in a large, municipal ED: the role of demographic vari-

ables, visit characteristics, and patient perceptions. Am J Emerg Med.
2000;18(4):394-400. https://doi.org/10.1053/ajem.2000.7316.

Huang JA, Lai CS, Tsai WC, Weng RH, Hu WH, Yang DY. Determining fac-
tors of patient satisfaction for frequent users of emergency services in a
medical center. J Chin Med Assoc. 2004;67(8):403—-10.

Sun BC, Adams J, Orav EJ, Rucker DW, Brennan TA, Burstin HR. Determi-
nants of patient satisfaction and willingness to return with emergency
care. Ann Emerg Med. 2000;35(5):426-34. https://doi.org/10.1067/mem.
2000.104195.

Auras S, Ostermann T, de Cruppé W, Bitzer EM, Diel F, Geraedts M. Patient
satisfaction with ambulatory care in Germany: effects of patient- and
medical practice-related factors. International Journal for Quality in
Health Care. Published online September 21, 2016:intghc;mzw114v1.
doi:https://doi.org/10.1093/intghc/mzw114

Hu L, Ding H, Hu G, Wang Z, Liu S, Liu Y. How perceived quality of care
affects outpatient satisfaction in China: a cross-sectional study of 136
tertiary hospitals. Inquiry. 2019;56:004695801989539. https://doi.org/10.
1177/0046958019895397.

Fatima T, Malik SA, Shabbir A. Hospital healthcare service quality, patient
satisfaction and loyalty: An investigation in context of private healthcare
systems. Int J Qual Reliab Manag. 2018;35(6):1195-214. https://doi.org/10.
1108/1JORM-02-2017-0031.

Zhao'Y, Li X, CuiY, Qiu Y. Research on hospital service quality of Prefec-
ture-Level City and its effect on patient satisfaction. Chin Hosp Manag.
2020;40(7):60-62.

Gu J, Zhu S, Chen T, et al. Evaluation of the spring seedling project—
Zhaotong program: a study of a novel continuing medical education
program for rural doctors in China. Aust J Rural Health. 2020;28(5):434-42.
https://doi.org/10.1111/ajr.12659.

Kulier R, Gllmezoglu AM, Zamora J, et al. Effectiveness of a clinically inte-
grated e-learning course in evidence-based medicine for reproductive
health training: a randomized trial. JAMA. 2012;308(21):2218-25. https://
doi.org/10.1001/jama.2012.33640.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1093/heapol/czaa152
https://doi.org/10.1093/heapol/czaa152
https://doi.org/10.1016/j.cptl.2017.12.014
https://doi.org/10.1186/s41077-017-0043-4
https://doi.org/10.1046/j.1525-1497.2003.10506.x
http://www.stats.gov.cn/tjsj/ndsj/2016/indexch.htm
http://www.stats.gov.cn/tjsj/ndsj/2016/indexch.htm
http://www.stats.gov.cn/tjsj/ndsj/2018/indexch.htm
http://www.stats.gov.cn/tjsj/ndsj/2018/indexch.htm
https://doi.org/10.1093/heapol/czu014
https://doi.org/10.1093/jac/dky390
https://doi.org/10.1093/jac/dky390
https://doi.org/10.1136/bmjopen-2017-017902
https://doi.org/10.1136/bmjopen-2017-017902
https://doi.org/10.1016/S0140-6736(20)30122-7
https://doi.org/10.3122/jabfm.2016.02.150159
https://doi.org/10.3122/jabfm.2016.02.150159
https://doi.org/10.1136/bmjgh-2018-000854
https://doi.org/10.1136/bmjgh-2018-000854
https://doi.org/10.1093/intqhc/mzp006
https://doi.org/10.1093/intqhc/mzp006
https://doi.org/10.1093/intqhc/mzw160
https://doi.org/10.1371/journal.pone.0164366
https://doi.org/10.1371/journal.pone.0164366
https://doi.org/10.2147/PPA.S104453
https://doi.org/10.2147/PPA.S104453
https://doi.org/10.1016/0277-9536(84)90283-1
https://doi.org/10.1016/0277-9536(84)90283-1
https://doi.org/10.12809/hkmj198246
https://doi.org/10.1590/S0042-96862001000600006
https://doi.org/10.1186/1472-6963-12-272
https://doi.org/10.1053/ajem.2000.7316
https://doi.org/10.1067/mem.2000.104195
https://doi.org/10.1067/mem.2000.104195
https://doi.org/10.1093/intqhc/mzw114
https://doi.org/10.1177/0046958019895397
https://doi.org/10.1177/0046958019895397
https://doi.org/10.1108/IJQRM-02-2017-0031
https://doi.org/10.1108/IJQRM-02-2017-0031
https://doi.org/10.1111/ajr.12659
https://doi.org/10.1001/jama.2012.33640
https://doi.org/10.1001/jama.2012.33640

	Patient satisfaction and its health provider-related determinants in primary health facilities in rural China
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Sampling
	Standardized patients
	Data collection
	Patient satisfaction
	Statistical analysis

	Results
	Characteristics of selected facilities and physicians
	Consultation process, affordability, and convenience of SP visits
	Satisfaction of SPs with primary physicians
	Health provider-related determinants of patient satisfaction

	Discussion
	Conclusions
	Acknowledgements
	References


