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Purpose: China is the second highest tuberculosis (TB) burden in the world, and TB 
patients in the rural areas are about twice as many as urban patients. The purpose of present 
study was to explore the roles of medication adherence, doctor–patient trust and commu-
nication on treatment effects, and its inequality between urban and rural areas.
Methods: There were 564 eligible TB patients, from four tuberculosis hospitals in China, 
participating in this cross-sectional study. They filled out questionnaires regarding socio- 
demographic characteristics, medication adherence, treatment effect, doctor–patient trust, 
and communication. The structural equation model (SEM) was applied to explore the 
hypotheses in this study. All statistical analysis was done by SPSS 25.0 and Mplus 7.0 
statistical software.
Results: This study included 267 (47.34%) urban and 297 (52.66%) rural eligible TB patients. 
The data fitted the research model well, and the urban TB patients reported better treatment 
effect than the rural ones (P=0.027). Overall, treatment adherence positively predicted treat-
ment effect (Est.=0.353, P<0.001); doctor–patient communication positively influenced treat-
ment adherence (Est.=0.214, P=0.002); and treatment adherence positively mediated the role 
of communication on treatment effect (Est.=0.076), 95% CI (0.026, 0.152). While in the 
grouping model, the urban patients’ treatment effect was only influenced by adherence (Est. 
=0.286, P=0.003); for the rural patients, treatment adherence (Est.=0.464, P<0.001) and 
doctor–patient trust (Est.=0.382, P=0.019) directly predicted treatment effects, and treatment 
adherence positively mediated the role of doctor–patient communication on treatment effect 
(Est.=0.175, P=0.006).
Conclusion: The treatment effect of TB patients, from urban and rural China, was influ-
enced by a different mechanism, among which rural TB patients need not only improve the 
treatment adherence but also establish good doctor–patient trust and communication to 
improve treatment effects. These findings provided a theoretical guide on treatment and 
control for rural TB patients.
Keywords: compliance, doctor–patient relationship, treatment effects, TB, inequality, China

Introduction
Tuberculosis (TB) is a widespread infectious disease which is caused by 
Mycobacterium tuberculosis. According to the World Health Organization (WHO) 
estimating, about 10.0 million people (range, 9.0–11.1 million) diagnosed with new 
TB cases worldwide in 2018.1 TB was also one of the top 10 causes of death around 
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the world and it resulted in an estimated 1.2 million 
(range, 1.1–1.3 million) deaths in 2018.1 China now suf-
fers from the second-highest TB burden in the world, 
accounting for about 9% of cases, following India 
(27%).1 Additionally, the population in urban area are 
densely populated more than the rural group, but it is 
estimated that TB patients in the rural area are about 
twice as many as urban patients.2 Because of poor socio- 
economic factors and unsatisfactory medical conditions, 
rural TB patients often do not receive good treatment 
outcomes, that is, treatment success or cure.3,4 Although 
the prevalence rate of urban and rural TB patients varies 
widely, there is still a lack of research on the gap of 
treatment and control between urban and rural residence.

Every diagnosed patient has to take anti-TB drugs at 
least six months according to the treatment regimen recom-
mended by WHO.1,5 However, there is a lack of assessment 
about the treatment effect in such a long-term medication 
process, which is associated with TB patients’ final treat-
ment outcome.5 The treatment effect should be considered 
as a complex index that is affected by many factors.6 The 
curation of TB is mainly by taking anti-TB drugs on regi-
men and schedule, which means that medication adherence 
is directly associated with treatment outcome.7,8 Treatment 
adherence reflects the patients’ attitude and behavior 
towards the TB treatment, and higher adherence and regular 
medication can reduce the risk of treatment failure and 
relapse, which contributes to the good treatment effect of 
TB patients.6,9,10 Besides, doctors, playing the dominant 
role in treatment process, will also directly influence the 
treatment effect of TB patients.11 Patients’ trust in doctors is 
reflected in patients’ affirmation of doctors’ medical tech-
nology, prescription correctness and other treatment factors, 
and the more patients trust their doctors, the better their 
treatment effects will be.12 Additionally, previous studies 
showed that satisfactory doctor–patient communication 
during medical services, including an explanation of drug 
use and illness status, psychological counseling, and so on, 
was also one of means to improve the treatment effects of 
patients.13,14 To sum up, treatment adherence, doctor– 
patient trust, and communication may be directly associated 
with treatment effects.

Previous studies have shown that medication adherence 
of TB patients was not very ideal in China, while the 
treatment adherence of rural patients was generally low 
because of differences in economy, medical resources, TB 
control strategies.3,15 The determinants of treatment adher-
ence are complex and the empirical relationship between 

medical staff and treatment adherence is still lacking.11,16 

Doctor–patient trust is one of the important issues in the 
doctor–patient relationship.17 The higher the mutual trust, 
the more confident the patients will be about the treatment 
service offered by the doctors, and the more active he/she 
will be to participate in the treatment.18,19 Moreover, 
according to the medical agreement, TB patients have to 
go to the hospital every month for follow-up health exam-
ination and supplement drugs. If patients performed less 
trust in doctors, they may not take their medicine regularly, 
and even lose to follow-up or interrupt their treatment.20,21 

In the treatment process, patients may have difficulty in 
adhering to treatment because of taking multiple treatment 
drugs and frequent occurrence of adverse reactions.5,7,22 At 
this point, it is necessary for doctors to communicate with 
patients to give reasonable explanations and provide solu-
tions to these problems. Good doctor–patient communica-
tion can solve most problems in the treatment process, but 
deficient doctor–patient communication may provoke the 
occurrence of doctor–patient conflicts.23 Taken together, we 
considered that doctor–patient trust and communication 
could predict patient treatment adherence, and finally influ-
ence treatment effect.

In conclusion, we put forward the research model in this 
study (Figure 1), and we hypothesized that: (1) treatment 
adherence, doctor–patient trust, and communication 
directly predict treatment effect; (2) doctor–patient trust 
and communication directly predict treatment adherence; 
(3) treatment adherence mediated the role of doctor–patient 
trust or communication on treatment effect. Although the 
Chinese government has offered preferential treatment poli-
cies to TB patients, the burden of TB patients still remains 
severe, especially for the rural patients who are in lower 
economy, which would lead to poor TB treatment effect and 
hinder the end TB target.24–26 Therefore, in the above 
relationship, we assumed that there will be differences 
between urban and rural China.

Methods
Study Design and Setting
This cross-sectional multi-center survey was done between 
June 20, 2019, and August 31, 2019. Four medical institu-
tions in Dalian, northeast China were involved in this 
study. The four medical institutions, which served different 
types of patients, were chosen according to their institution 
level and location. The first was a tertiary hospital which 
serves patients across the whole city, especially critically 
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ill and urban patients. The second was a county hospital 
and it serves both rural and urban TB patients. The other 
two medical institutions were tuberculosis dispensaries, 
which only serve local patients with milder disease.

Participants
Outpatients with pulmonary TB who had been on medica-
tion treatment for more than 2 months were eligible partici-
pants. We excluded TB patients aged <15 years and patients 
who were unable to complete the questionnaire due to men-
tal or psychological illness. Prior to being interviewed by 
trained staff from the School of Public Health at Dalian 
Medical University, participants received verbal and written 
information about the purpose and instructions of the inter-
view. All participants were told that their privacy would be 
protected and they were free to withdraw from the study at 
any time. The participants signed an informed consent form 
to participate in our study and for ones under the age of 
18 years, we ask for permission of them and their parents (or 
legal guardian) before writing the informed consent.

Measurement
The questionnaire mainly consisted of participants’ socio- 
demographic characteristics, doctor–patient trust, doctor– 

patient communication, treatment adherence, and treat-
ment effect. We collected the socio-demographic charac-
teristics of the participants including gender, age, marriage 
status (married or unmarried/widowed), employment sta-
tus, migration status, residence place (urban/rural), educa-
tion level, their individual monthly income.

The self-report trust of the patient to doctor was measured 
by the sub-scale of Trust in Physician27 which consisted of 4 
items: (1) you completely trust your doctor’s decisions about 
which treatment is the best for you; (2) your doctor only 
thinks about what is the best for you; (3) you have no worries 
about putting your life in your doctor’s hand; and (4) all in 
all, you have complete trust in your doctor. The 4-item scale 
could measure the patients’ global trust in doctors. 
Participants responded to the 4 items on a 5-point Likert- 
type scale (1=strongly disagree to 5= strongly agree). The 
scale reliability coefficient of Cronbach’s α was 0.85.

The communication between doctor and patients was 
measured by the 4-item scale, which was a component of 
the Consumer Assessment of Healthcare Providers and 
Systems (CAHPS) which involved doctor–patient commu-
nication, access to needed medical service, timely healthcare, 
and so on.28 Response options of each item ranged from 
5=never to 1=always. Higher scores indicated high-level 

Figure 1 The research model based on the hypotheses. 
Abbreviations: DPT, doctor–patient trust; DPC, doctor–patient communication.
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communication. The 4-item scale reliability coefficient of 
Cronbach’s α was 0.87.

Based on the literature review and expert consultation, 
we used two items to measure the participants’ treatment 
adherence. We asked them how often, during their treat-
ment, they had the problems of medication behavior: 1) 
how often do you forget to take your medicine, and 2) how 
often do you stop taking medicine when you experience 
side effects or feel alleviated symptoms. Participants 
responded to these items on a 5-point Likert-type scale 
(1=always to 5=never). The 2-item scale reliability coeffi-
cient of Cronbach’s α was 0.88.

There was no validated TB-specific instrument that 
measures patients’ treatment effect,29 so based on the 
literature review and expert consultation, we compiled 
three items to measure the treatment effect of TB patients. 
The first item was that “What do you think of the severity 
of your illness now”, and the response option was from 
“very serious” to “not serious at all”, scored as 1–5, 
respectively. The second item asked the participants that 
“How do you feel about your health status and disease 
change after treatment” and the response option was from 
“more serious than before” to “almost cured”, scored as 
1–5, respectively. The last item asked participants that 
“How do you feel about your overall health” and the 
response option was from “very bad” to “very good”, 
scored as 1–5, respectively. The 3-item scale reliability 
coefficient of Cronbach’s α was 0.68.

Statistical Analysis
A total of 593 TB patients containing the questionnaire 
data were collected, and we used EpiData software version 
3.1 (The EpiData Association, Odense, Denmark) to set up 
a database to make the questionnaire records electronic. 
We deleted records containing >20% missing values, 
which led to 564 eligible participants in the final sample. 
We mainly used frequency and percentage to describe the 
study sample. Besides, the scores of the constructs exhib-
ited normal distribution (Shapiro–Wilk normality test, 
P>0.05). We employed mean and standard deviation to 
describe the constructs in this study, and t-test of two 
independent-samples was used to test the differences 
between the rural and urban participants.

In consideration of mediating potential variable and 
complex relationships in the research model, we used 
structural equation model (SEM) to test research hypoth-
eses. SEM can serve to find the potential but important 
associations that they produced a more complete picture of 

the potential effect mechanism, and it especially incorpo-
rates the measurement error in the research model.30 

Additionally, the confirmatory factor analysis (CFA) was 
performed to examine the validity and reliability of scales 
and to combine with SEM to optimize the research 
model.30 The mediation models were done using the boot-
strap method, which provided a nonparametric test that did 
not rely on assumptions of normal distribution.31 In this 
method, a significant indirect effect indicated by a 95% 
confidence interval (CI), which not including zero pro-
vided evidence for mediation.31 SPSS 25.0 statistical pack-
age (IBM Corporation, Armonk, State of New York, USA) 
was used to analyze data obtained from the survey pre-
liminarily. According to the principle of SEM, our con-
ceptual model was then tested using Mplus 7.0 statistical 
analysis software (Muthen & Muthen, Los Angeles, CA, 
USA). Two-side P<0.05 was considered as statistical 
significance.

Ethics Approval and Informed Consent
This study was conducted in accordance with the 
Declaration of Helsinki. The study protocol was reviewed 
and approved by the ethics committee of Dalian Medical 
University, Liaoning province, China (20,200,717–10). All 
participants signed an informed consent form to participate 
in our study, and parents or legal guardians provided 
informed consent for any patient under the age of 18.

Results
Socio-Demographic Characteristics of 
the Participants
Among the 564 participants, there were about twice as many 
male patients (66.31%) as female patients (33.69%). The 
mean age was 47.41 years and the median was 49 years. 
Most of the participants were married (71.10%), and only 93 
(16.49%) were migrants. There were slightly more rural 
patients (52.66%) than urban patients (47.34%). Middle 
school education (34.22%) was the most common education 
level, and the percentages among the other education levels 
were almost the same as each other. The number of partici-
pants decreased with the increase of income monthly, and 
only 61 (10.82%) reported more than 5000 yuan per month 
(Table 1).

Description of Study Constructs
In an overall view, the mean values of the constructs were 
not very high. Rural patients performed higher trust in 
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their doctors than the urban ones (P=0.007). The urban 
patients showed higher doctor–patient communication 
scores than the rural ones (P=0.001). Besides, the urban 
patients reported better treatment effects than the rural 
patients (P=0.027). However, the treatment adherence 
exhibited no significance between urban and rural patients 
(Table 2).

Validity and Reliability of the 
Measurement
All factor loadings of the items were >0.6, which exhibited 
that these items could measure the potential constructs 

well. The least value of the CR was 0.691, which implied 
that the constructs exhibited acceptable composite relia-
bility. Besides, the values of 

ffiffiffiffiffiffiffiffiffiffi
AVE
p

s were more than the 
row or column Pearson correlation coefficient between 
constructs, which exhibited ideal discriminant validity. In 
brief, the research constructs exhibited good reliability and 
validity (Table 3).

Testing the Goodness Fit of the Research 
Model
With the maximum likelihood method used, the research 
model exhibited ideal goodness fit comparing to the 
threshold values (Chi-square/DF<3; CFI>0.90; TLI>0.90; 
RMSEA<0.08; SRMR<0.08), which indicated that the 
data fit the two conceptual research model very well 
(Table 4).

Determinants and Mechanism of 
Treatment Effect
With no separation of the urban and rural patients, the 
SEM results showed that treatment adherence could posi-
tively and directly predict treatment effect (Est.=0.353, 
P<0.001). Besides, doctor–patient communication exhib-
ited positively and directly impact on treatment adherence 
(Est.=0.214, P=0.002). Furthermore, treatment adherence 
positively mediated the role of doctor–patient communica-
tion and treatment effect (Est.=0.076), 95% CI (0.026, 
0.152). However, the other relationships in the SEM 
exhibited no statistical significance (Table 5).

Differences in Treatment Between Urban 
and Rural Patients
As the SEM results showed, treatment adherence signifi-
cantly and positively predicted treatment effect for the 
urban patients (Est.=0.286, P=0.003), but other factors 
showed no statistical significance. For rural TB patients, 
doctor–patient trust (Est.=0.382, P=0.019) positively pre-
dicted patients’ treatment effect, which was significantly 

Table 1 Demographic and Social Characteristics of the Sample

Variables Description Number Percentage 
(%)

Gender Male 374 66.31

Female 190 33.69

Age (years) <21 26 4.61

21–40 196 34.75

41–60 181 32.09
>60 161 28.55

Marriage Married 401 71.10

Unmarried/ 

Widowed

163 28.90

Immigration Yes 93 16.49

No 471 83.51

Residence Urban 267 47.34

Rural 297 52.66

Education Primary or 

below

123 21.28

Middle school 193 34.22

High school 120 21.28

College or above 128 22.70

Income (yuan/ 

month)

<1000 223 39.54

1000~3000 129 22.87
3000~5000 151 26.77

>5000 61 10.82

Table 2 Description of Constructs and Differences Between Urban and Rural Areas

Constructs Total Urban Rural P-value for t-test

DPT 3.31±0.76 3.22±0.85 3.39±0.66 0.007
DPC 3.30±0.71 3.40±0.73 3.21±0.68 0.001

Adherence 3.72±0.66 3.72±0.69 3.71±0.64 0.845

TE 3.63±0.71 3.70±0.66 3.58±0.75 0.027

Note: Numbers listed here are mean and standard deviation. 
Abbreviations: DPT, doctor–patient trust; DPC, doctor–patient communication; TE, treatment effect.
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higher than urban patients (Est.=0.391, P=0.032); treat-
ment adherence (Est.=0.464, P<0.001) positively predicted 
patients’ treatment effect; doctor–patient communication 

positively predicted treatment adherence (Est.=0.376, 
P<0.001), which was significantly higher than the urban 
patients (Est.=0.287, P=0.027); and, treatment adherence 
positively mediated the role of doctor–patient communica-
tion and treatment effect (Est.=0.175, P=0.006), which 
was also significantly higher than the urban patients (Est. 
=0.149, P=0.028). Though it showed no significance 
among urban or rural areas patients, the difference also 
exhibited in the effect of doctor–patient trust on treatment 
adherence, and the mediation of treatment adherence in 
doctor–patient trust and treatment effect (Table 6).

Discussions
With a high prevalence of TB in China, researchers have 
carried out various studies on the treatment outcome of 
TB, while few studies have focused on the treatment effect 
in the medication process even though each TB patient has 
to take anti-TB medicine chronically. This was the first 
study on treatment effects among the TB patients in China. 
Additionally, this study innovatively explored the role of 
medication adherence, doctor–patient trust and communi-
cation on the treatment effect in medication process, and 
the difference between urban and rural TB patients. The 

Table 3 Results of the Reliability and Validity Test

Construct Items F.L. Range CR Convergence Validity (AVE) Discriminant Validity

DPT DPC Adherence TE

DPT 4 0.785~0.818 0.879 0.645 0.803
DPC 4 0.675~0.831 0.852 0.592 0.547 0.769
Adherence 2 0.881~0.894 0.881 0.788 0.050 0.171 0.887
TE 3 0.616~0.699 0.691 0.428 0.145 0.164 0.324 0.654

Notes: The bold diagonal value is 
ffiffiffiffiffiffiffiffiffiffi
AVE
p

, and the lower triangular number is the Pearson correlation coefficient between constructs. 
Abbreviations: F.L., factor loading; CR, composite reliability; AVE, average of variance extracted; DPT, doctor–patient trust; DPC, doctor–patient communication; TE, 
treatment effect.

Table 4 Fitting Index of the Research Model

Index Criteria Model 1 

(Total)

Model 2 

(Grouping)

Support 

or Not

Chi-square Small is better 148.545 255.163 Support

DF Larger is 

better

59 136 Support

Chi-square 

/DF

3>Chi-square 

/DF>1

2.518 1.876 Support

CFI >0.90 0.972 0.953 Support

TLI >0.90 0.963 0.946 Support

RMSEA 

(90% CI)

<0.08 0.052 

(0.042, 

0.062)

0.056(0.045, 

0.066)

Support

SRMR <0.08 0.039 0.061 Support

Abbreviations: DF, degree of the freedom; CFI, comparative fit index; TLI, Tucker- 
Lewis index; RMSEA, root mean squared error of approximation; SRMR, standar-
dized root mean square residual; CI, confidence interval. Model 1 did not separate 
between urban and rural areas, but Model 2 did.

Table 5 Determinants and Mechanism of Treatment Effect Among TB Patients in China

Description Estimate(b) S.E. Est./S.E. P-value Bootstrap 95% CI (Bias 
Uncorrected)

Bootstrap 95% CI (Bias 
Corrected)

Lower Upper Lower Upper

DPT→TE 0.113 0.079 1.441 0.150 −0.041 0.263 −0.028 0.272
DPC→TE 0.070 0.090 0.780 0.435 −0.103 0.242 −0.114 0.238

Adherence→TE 0.353 0.076 4.650 <0.001 0.188 0.482 0.199 0.488
DPT→Adherence −0.062 0.074 −0.845 0.398 −0.184 0.103 −0.183 0.108

DPC→Adherence 0.214 0.071 3.031 0.002 0.066 0.343 0.081 0.360

DPT→Adherence→TE −0.022 0.026 −0.849 0.396 −0.072 0.032 −0.072 0.032
DPC→Adherence→TE 0.076 0.031 2.452 0.014 0.018 0.136 0.026 0.152

Abbreviations: DPT, doctor–patient trust; DPC, doctor–patient communication; TE, treatment effect; CI, confidence interval; bootstrap times=2000; S.E., standard error; 
Est, estimate.
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results showed that the urban TB patients reported better 
treatment effects than the rural ones. Using the SEM 
method, we found that doctor–patient trust and commu-
nication, and treatment adherence significantly predicted 
treatment effect for TB patients, in direct and indirect 
paths, and these relationships exhibited significant inequity 
between urban and rural China.

Overall, the analysis of the whole sample showed that 
effective doctor–patient communication contributed to the 
improvement of treatment adherence. In doctor–patient 
communication, doctors expound knowledge about the 
prevention and treatment of TB to patients, and patients 
comprehend the importance of treating TB, which will 
help to improve their treatment adherence.14,32 Moreover, 
as the SEM results indicated, the improvement of treat-
ment adherence generated a better treatment effect, and 
treatment adherence positively mediated the role of com-
munication and treatment effect. This relationship, which 
has not been evidenced previously, provides a possible 
mechanism by which enhanced doctor–patient communi-
cation can not only prompt treatment adherence but also 
further improve treatment effects for TB patients. 
However, when we explored the treatment of urban and 
rural TB patients separately, we found that the treatment 
effects of the two had different mechanisms of association.

The findings exhibited that treatment adherence 
showed a significantly positive role in the treatment effect 
among both urban and rural patients. Complete adherence 
means that patients can overcome various obstacles in the 
treatment process and take their anti-TB drugs on time 
according to the treatment regimen.26,33 Taking drugs reg-
ularly is conducive to eliminate Mycobacterium tubercu-
losis in the body and mitigate the TB-related clinic 
symptoms, and the treatment effect is significantly 
improved.10,34 Hence, in practice, more attention should 

be paid to monitoring TB patients’ treatment adherence, 
and feasible strategies should be formulated to improve 
patients’ treatment adherence.35,36 The doctor–patient trust 
played a significantly positive role in the treatment effects 
for rural patients, but no significant effect was observed in 
urban patients. This may be the reason that the rural 
patients performed higher trust in doctors than the urban 
ones, and higher trust contributed to better treatment 
effects. Since improvement of the doctor–patient trust is 
conducive to improve the treatment effect for the rural TB 
patients, we should pay attention to building up doctor– 
patient trust in TB treatment. The rural doctors working in 
the Tuberculosis Dispensary and Control Unit often per-
formed lower medical technology and skills in China,37,38 

which would weaken doctor–patient trust. Therefore, it is 
imperative to implement strategies to enhance doctors’ 
professional skills and social reputation, and further 
encourage the rural doctor–patient trust in practice.

Moreover, in rural China, doctor–patient communica-
tion had a significant positive effect on treatment adher-
ence, while no significance for the urban patients. This 
explained why rural patients’ treatment adherence was 
suboptimal and also provided a possibility to improve 
their treatment adherence. Of course, this relationship 
should not all impute to the rural patients, but to the 
health-care resources they live in.37,39 Previous studies 
have shown that the medical staff in rural medical institu-
tions received less medical education and limited knowl-
edge in medical service delivery,38 so doctors were not 
able to provide satisfactory health education and counsel-
ing services to patients,40 which could lead to patients’ 
low communication willingness, non-ideal enthusiasm and 
less initiative to participate in anti-TB treatment.19,41 

Further SEM results revealed that the treatment adherence 
of rural patients played a mediating role in the doctor– 

Table 6 Difference in Treatment Between Urban and Rural Patients

Description Urban Rural Difference

Estimate 95% CI Estimate 95% CI Estimate 95% CI

DPT→TE −0.010 (−0.169, 0.164) 0.382* (0.068, 0.696) 0.391* (0.024, 0.742)

DPC→TE 0.140 (−0.072, 0.385) −0.111 (−0.378, 0.162) −0.251 (−0.629, 0.097)
Adherence→TE 0.286** (0.072, 0.444) 0.464*** (0.197, 0.693) 0.178 (−0.125, 0.494)

DPT→Adherence 0.028 (−0.108, 0.206) −0.222 (−0.398, 0.007) −0.250* (−0.471, −0.010)

DPC→Adherence 0.090 (−0.107, 0.258) 0.376*** (0.159, 0.540) 0.287* (0.036, 0.542)
DPT→Adherence→TE 0.008 (−0.036, 0.056) −0.103 (−0.212, 0.004) −0.111* (−0.227, −0.002)

DPC→Adherence→TE 0.026 (−0.029, 0.084) 0.175** (0.044, 0.294) 0.149* (0.015, 0.282)

Notes: *P<0.05, **P<0.01, ***P<0.001. 
Abbreviations: DPT, doctor–patient trust; DPC, doctor–patient communication; TE, treatment effect; CI, confidence interval; bootstrap times=2000.
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patient communication predicting the treatment effect. 
This finding provided a reasonable explanation for why 
rural TB patients were in suboptimal treatment, but mean-
while, it implied a solution to improve their treatment 
effect. Therefore, we believe that restoring the service 
capacity of rural medical staff and the depth of doctor– 
patient communication can promote the medication adher-
ence and treatment effects of patients, which may be a key 
issue in rural TB prevention and control.42,43

Nevertheless, several limitations need to be addressed in 
the future study. First, the sample in this study was limited to 
come from Dalian only. This limits our ability to generalize 
findings to other regional groups. Further study should be 
extend to more regions to test the adaptability of our research 
model. Second, the data were collected only through self- 
report measures, and it might affect the results of this study. It 
seems likely that patients with preferential treatment from the 
doctor may be more inclined to perform positive feedback, 
which may account for report bias. Future studies should 
combine participants’ self-reported measures, objective 
information (eg, medical records) and content analyses by 
interviewing their opinion and feedback from others. Finally, 
our findings were based on cross-sectional data, which limits 
our ability to draw practical causal relations. Although the 
tested model provides one possible combination of the rela-
tionships, its power of persuasion still seems inadequate. 
Therefore, longitudinal designs are needed to examine causal 
relationships between these variables.

Conclusions
This study explored the predicting role of treatment adher-
ence, doctor–patient trust and communication in treatment 
effects, and the difference between urban and rural TB 
patients. The urban TB patients reported better treatment 
effects than the rural ones. With the SEM method used, we 
found that the urban patients’ treatment effect was only 
influenced by treatment adherence; for the rural patients, 
treatment adherence and doctor–patient trust directly and 
positively predicted treatment effects, and treatment adher-
ence positively mediated the role of doctor–patient commu-
nication on treatment effect. The treatment effect of TB 
patients, from urban and rural China, was influenced by 
a different mechanism, among which rural TB patients 
required not only to improve treatment adherence but also 
establish good doctor–patient trust and communication. 
These research results provided theoretical guides on 
improving the treatment effect for rural patients, which was 
helpful to alleviate the TB burden in Chinese rural areas.

Abbreviations
TB, tuberculosis; SEM, structural equation model; WHO, 
World Health Organization; CFA, confirmatory factor ana-
lysis; F.L., factor loading; CR, composite reliability; AVE, 
average of variance extracted; DPT, doctor–patient trust; 
DPC, doctor–patient communication; TE, treatment effect; 
DF, degree of the freedom; CFI, comparative fit index; 
TLI, Tucker-Lewis index; RMSEA, root mean squared 
error of approximation; SRMR, standardized root mean 
square residual; CI, confidence interval; S.E., standard 
error; Est, estimate.
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