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Abstract 

Background: China is one of 30 countries with a high tuberculosis (TB) burden, and poor adherence to TB treatment 
is one of the biggest challenges for TB control. We aimed to explore the barriers and facilitators of treatment adher-
ence among drug-sensitive tuberculosis (DS-TB) patients under the “Integrated model” in Western China, to provide 
evidence-based treatment and control regimens for DS-TB patients to improve adherence behaviours.

Methods: Both qualitative and quantitative research methods were used to explore the factors associated with 
self-reported adherence (SRA) behaviours. Questionnaire surveys with DS-TB patients and in-depth interviews with 
leaders from the Centers for Disease Control and Prevention (CDC) and community health sectors (CHCs), healthcare 
workers (HCWs) from CHCs, and DS-TB patients were conducted.

Results: A total of 459 eligible patients were included in the quantitative survey, and two patients and 13 healthcare 
providers were included in the in-depth interviews. The percentage of patients who experienced a missed dose, lack 
of follow-up sputum examination, and interrupted treatment were 19.0%, 11.3%, and 9.2%, respectively. Patients aged 
20–39 had a higher risk of missed dose [OR (95% CI): 2.302 (1.001–5.305)] and a lower risk of interrupted treatment [OR 
(95% CI): 0.278 (0.077–0.982)] than patients more than 60 years. Patients who were of Han ethnicity (OR [95% CI]: 0.524 
[0.301–0.912]) received psychological support (OR [95% CI]: 0.379 [0.144–0.998]) from their family and had a lower 
risk of missed doses. Patients who had drug side effects had a higher risk of interrupted treatment (OR [95% CI]: 2.587 
[1.237–5.412]). Patients who possessed higher knowledge had a lower risk of lack of follow-up sputum examination 
[OR (95% CI): 0.817 (0.673–0.991)]. The results of the qualitative study also reported that patients’ poor TB knowledge 
was the main reason for their non-SRA behaviours.

Conclusions: Patient-centred strategies should be implemented to improve health literacy and strengthen psycho-
logical support. More effective case management should be designed and implemented based on different patient 
characteristics to improve adherence behaviours in further studies.
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Background
Tuberculosis (TB) is a communicable disease with a 
long history [1, 2], and one of the top 10 global causes 
of death and the leading cause of death from a single 
infectious agent (higher than HIV/AIDS) [1]. Accord-
ing to the World Health Organization (WHO) Global 
TB Report 2020, 10.0 (8.9–11.0) million people fell ill 
with TB in 2019, and 3.3% of new cases and 18% of 
previously treated cases developed multidrug-resistant 
TB (MDR-TB) or rifampicin (RFP)-resistant TB (RR-
TB) [1]. China is one of the 30 high TB burden coun-
tries with an estimated 833,000  TB patients in 2019, 
accounting for 8.4% of global TB patients [1]. TB is life-
threatening, curable, and preventable [3]. The WHO 
estimated the worldwide treatment success rates to be 
85% and 57% for drug-sensitive TB (DS-TB) and MDR-
TB/RR-TB patients, respectively [1]. In China, the 
treatment success rates for DS-TB and MDR-TB/RR-TB 
patients were 94% and 54%, respectively, while the 
loss to follow-up was the second-highest in the world 
(29%) [1]. The treatment success rate worldwide for 
DS-TB and MDR-TB/RR-TB patients was much lower 
than that estimated by the WHO. One of the main 
challenges in the treatment of TB is non-adherence 
to treatment due to the long treatment period, mod-
est tolerability, and complexity of drug regimens [4, 5]. 
Non-adherence behaviours among TB patients include 
missed dose, lack of follow-up, interrupted treatment, 
etc. [6, 7]. Non-adherence to TB treatment increases 
the risk of morbidity, mortality, and drug resistance [8].

In response of non-adherence to treatment for TB 
patients, the WHO proposed direct observation of 
treatment and short course (DOTs), which needs to 
be monitored on a regular basis to maintain treatment 
adherence for six to eight months for DS-TB patients 
and 18–24  months for MD-TB/ RR-TB [9, 10]. DOTs 
have been implemented globally and have improved 
adherence to TB treatment [11–13]. However, both 
patients and healthcare providers are facing challenges 
in DOT implementation [7, 14–18]. In China, DOTs 
were implemented in 1991 and achieved 100% coverage 
in 2005 [19]. However, previous studies have reported 
that DOTs have not been implemented effectively for 
all TB patients under the “Centers for Disease Control 
and Prevention (CDC) model” [20, 21]. Consequently, 
in 2011, during the 12th National TB Five-Year-Plan 
program, there is a novel “integrated model” that has 
been proposed by the administration [22]. In its frame-
work, every subject has clear responsibility boundaries. 

Primary healthcare centers are in charge of case man-
agement and patient referral. Designated hospitals are 
primarily in charge of TB patients’ diagnosis and treat-
ment. The CDC is in charge of TB control, concrete 
duties include supervision, planning, and health educa-
tion [22].

There is an average of 695 per 100,000 infection rate 
of TB in the western part of China and an average of 
463 per 100,000 and 291 per 100,000 infection rate in 
the central and eastern part of China that shows the 
western part of China suffers the higher TB prevalence 
than in the eastern and central part of China [4]. South-
west China is an underdeveloped area in China, whose 
per capita net income is much lower than that of east-
ern and central China [23]. Chongqing and Guizhou are 
the high TB burden municipality /province in South-
west China [24]. According to a study report in 2015, 
Guizhou and Chongqing ranked third (133.5/100,000) 
and tenth (75.0/100,000) highest TB incidence rates 
in China, respectively [24]. TB preventive and control 
programs faced great challenges in southwest China. 
Our previous study evaluated the TB case manage-
ment status in Guizhou and Chongqing under the 
“integrated model”, and we found that the standard TB 
case management are far below the requirements and 
need improvement, and are also with low adherence to 
treatment [21, 25]. It is crucial to identify the barriers 
and facilitators of adherence to treatment to improve 
treatment outcomes for patients with TB [26]. A sys-
tematic review concluded that multiple factors affected 
non-adherence behaviours, including patient-centred, 
social, economic, health system, and therapy factors 
[7].

This study aimed to evaluate the self-reported adher-
ence (SRA) behaviours and the association between 
the above factors and SRA behaviours under the “inte-
grated model’ among DS-TB patients in Southwest 
China, and to explore the reasons for poor adherence 
behaviours from the perspectives of both healthcare 
demanders (patients) and healthcare providers, to fur-
ther provide evidence-based treatment and control reg-
imens for DS-TB patients.

Methods
A cross-sectional study was conducted in Guizhou 
and Chongqing using both qualitative and quantitative 
research methods to explore the factors predicting SRA 
behaviours among patients with DS-TB.
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Quantitative study
Participants
Consecutive sampling was used to recruit patients with 
DS-TB as participants for the quantitative study. Partic-
ipants who enrolled in our study met the inclusion and 
exclusion criteria. The inclusion criteria were as follows: 
(1) TB patients who were registered in a TB dispensary; 
(2) patients aged > 15  years; (3) received at least four 
months of TB treatment and no more than four months 
after complete treatment. Exclusion criteria: (1) patients 
with intellectual disability and difficulty in speech and 
hearing; (2) patients with severe complications (such as 
heart failure, cerebral infarction, and multiple organ fail-
ure) or who underwent hospitalisation; and (3) patients 
who refused to participate in this survey.

Data collection
This questionnaire was designed by our research team, 
who reviewed the existing literature reports and then 
consulted related experts before the pilot study. Then, 
a pilot test was conducted with 100 participants, and 
the Cronbach’s alpha value of the pilot study was 0.753. 
Trained investigators executed all questionnaires from 
our research group, and the completed questionnaires 
were checked and examined by trained investigators for 
quality control.

A self-designed structured questionnaire was admin-
istered to collect data, including socio-demographic 
information, knowledge about TB (knowledge indicators 
including transmission route of TB, suspicious symp-
toms of TB, negative impact of non-adherence to anti-TB 
treatment, local TB dispensary, TB free policy (In China, 
all DS-TB patients could be freely treated with first-line 
anti-TB drugs at TB dispensaries, and newly diagnosed 
and suspected TB patients are provided with a free chest 
X-ray examination and sputum-examination[27]), and 
curability of TB. Patients who answered ‘Yes’ scored 1, 
and those who answered ‘No’ scored 0) [28], satisfac-
tion with healthcare, self-reported adherence (SRA) 
behaviours, and case management and therapy status. In 
this study, knowledge about TB was defined as patient-
centred factors; drug side effects and symptoms were 
defined as therapy factors; satisfaction with healthcare 
and received management status were defined as health 
system factors.

The reliability and validity analysis of the scoring sys-
tem was conducted to test the validity and consistency of 
the questionnaire, and the Kaiser–Meyer–Olkin (KMO) 
and Cronbach’s alpha values were used to evaluate the 
internal consistency and construct validity of the scor-
ing system [29]. The results indicated that the KMO 
was 0.826, and Cronbach’s alpha value was 0.719, which 

indicated that the scoring system had good construct 
validity and internal consistency (Cronbach’s alpha 
greater than 0.7, and KMO range from 0.8–0.9) [30].

Qualitative study
Participants
Purposive sampling was used to select DS-TB patients 
for in-depth interviews and healthcare providers (leaders 
from the CDC and community health sectors (CHCs), 
and health care workers (HCWs) from CHCs for key 
informant interviews. The inclusion and exclusion crite-
ria for patients with TB were consistent with those of the 
quantitative study. Healthcare providers who are engaged 
in the management of TB patients were included in this 
study. The sample size was determined by the number of 
participants required to reach data saturation.

Data collection
Semi-structured topic guides were used in all interviews. 
The topic guide for participants included adherence 
behaviours and associated barriers and facilitators from 
both patients’ and healthcare providers’ perspectives. 
Three senior researchers conducted interviews in Chi-
nese. Each interview lasted approximately 40–60 min. All 
interviews were audio-recorded and transcribed for the 
analysis.

Data analysis
Quantitative analysis
Quantitative data were compiled in Epi Data 3.1, and ana-
lysed using Statistical Package for Social Science (SPSS 
22.0) (IBM Corporation, Armonk, NY, USA). The test 
for normality revealed that the numerical data were nor-
mal, so numerical variables were reported as mean ± SD 
and categorical variables as percentages. Missing data 
were excluded from the analysis. Chi-square (χ2) test, T 
test, and logistic regression analysis were conducted to 
explore the factors associated with SRA behaviours. A 
two-tailed probability level of p < 0.05 was selected as the 
statistically significant level.

Qualitative analysis
Each interview was transcribed and reviewed for accu-
racy. All in-depth interviews were analysed using 
a framework approach, including familiarizing the 
data, identifying and coding themes, and summaris-
ing and analysing the data [31–33]. Themes that were 
generated included patient adherence and reasons for 
non-adherence.
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Definitions
In this study, we defined missed dose, interrupted treat-
ment, and lack of follow-up sputum examination as 
SRA behaviours.

Missed dose
Patients who had forgotten to take their drugs within 
the last two months [34].

Interrupted treatment
Discontinuation of medication for two to eight consec-
utive weeks before restarting treatment [34].

Lack of follow‑up sputum exam
Patients did not go to the designated hospital to 
undergo sputum examination within the prescribed 
time [34].

Results
Characteristic of participants
A total of 465 DS-TB patients were enrolled in the 
questionnaire survey, and 459 (98.7%) patients were 
included in this study after quality check of question-
naire. The sociodemographic characteristics are shown 
in Table 1. Most DS-TB patients were male (70.6%), of 
Han ethnicity (78.2%), local residents aged 40 or above 
(79.5%), 82.4% of TB patients lived in rural areas, and 
69.7% were married. Patients generally had a low socio-
economic status (83.2%) as defined by the patient edu-
cation level of junior middle school or below. Almost all 
patients (96.7%) were covered by basic medical insur-
ance (BMI). Most patients were farmers or migrant 
workers (68.6%) and had no income (57.7%).

Totally 15 participants were included in qualitative 
study. Two DS-TB patients were included in the in-
depth interviews. One male patient was married, a local 
resident who lived in an urban area, covered by BMI, 
and had no work or education level of primary school. 
Another female patient was unmarried; migrants lived 
in a rural area, covered by BMI, and worked as a clerk 
in a private enterprise. Both were newly diagnosed 
treatment patients. A total of 13 healthcare providers, 
including eight leaders from the CDC, two leaders, and 
three HCWs from CHCs, were purposively selected for 
key informant interviews. Leaders from the CDC were 
in charge of TB prevention and control, and leaders 
and HCWs from CHCs were in charge of TB patient 
management.

Univariate analysis of factors associated with SRA 
behaviours
The SRA behaviours are depicted in Fig.  1. Of the 
DS-TB patients, 19.0% had missed doses higher than 
interrupted treatment (9.2%) and lacked follow-up spu-
tum examination (11.3%).

Socio‑demographic factors
As Table  1 demonstrates, patients aged 20–39 
and > 60  years had a higher risk of missed dose and 
interrupted treatment than other age groups (P < 0.05). 
Unmarried patients had a higher risk of missed doses 
than the others (P < 0.05). Compared to other ethnicities, 
Han had a lower risk of missed dose and lack of follow-up 
sputum examination (P < 0.05).

Patient‑centred factors
Knowledge about  TB As for TB knowledge score, 
patients who reported interrupted treatment and lack 
of follow-up sputum exam were scored 2.81 ± 1.50 and 
2.87 ± 1.51 respectively, significantly lower than those 
who adhered to treatment (3.41 ± 1.59) and sputum exam 
(3.42 ± 1.59) (P < 0.05) (Table 2).

Family support, therapy, and health system factors 
associated with SRA behaviours
Family support Most DS-TB patients (94.6%, n = 434) 
received family support, including psychological (66.2%, 
n = 304), economic support (20.0%, n = 92), and nutri-
tional support (8.3%, n = 38). As Table  3 demonstrates, 
family support was significantly associated with missed 
dose (P < 0.05), but no difference was observed between 
interrupted treatment, lack of follow-up examination, and 
family support (P > 0.05).

Therapy factors Of the patients with DS-TB, 54.2% 
reported drug side-effects, and most (88.5%) patients 
had symptoms (Table  3). Compared with patients who 
reported no drug side effects, patients who reported 
drug side-effects had a higher risk of interrupted treat-
ment (P < 0.05). No significant association was observed 
between the symptoms and SRA behaviours (P > 0.05).

Health system factors In total, 92.4%, 90.8%, and 52.3% 
of DS-TB patients were satisfied with the management of 
HCWs in CDC/TB dispensaries, CHCs, and village clin-
ics, respectively. Furthermore, 0.7%, 7.4%, and 46.8% of 
DS-TB patients self-reported that they did not receive 
management from HCWs in CDC/TB dispensaries, 
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CHCs, and village clinics, respectively. Patients who were 
satisfied with the management of HCWs in the CDC/TB 
dispensary had a lower risk of interrupted treatment when 

compared with patients who self-reported not being sat-
isfied (7.5% versus 28.1%) and did not receive the man-
agement (7.5% versus 33.3%) from HCWs in the CDC/TB 

Table 1 Univariate analysis between socio-Demographic characteristics and SRA behaviours among DS-TB patients in questionnaire 
survey (n = 459)

This table presents the results of Univariate analysis between socio-demographic characteristics and SRA behaviours among DS-TB patients, which screening the 
variables with statistical significant for multivariate analysis

*P < 0.05, SRA refers to Self-reported adherence

Item Total Missed dose Interrupted treatment Lack of 
follow-up 
sputum exam

N (%) N (%) N (%) N (%)

Gender

 Male 324 (70.6) 63 (19.4) 29 (9.0) 39 (12.0)

 Female 135 (29.4) 24 (17.8) 13 (9.6) 13 (9.6)

Age

 15–19 18 (3.9) 5 (27.8)* 0 (0.0)* 3 (16.7)

 20–39 76 (16.6) 23 (30.3) 3 (3.9) 6 (7.9)

 40–59 174 (37.9) 27 (15.5) 13 (7.5) 16 (9.2)

  ≥ 60 191 (41.6) 32 (16.8) 26 (13.6) 27 (14.1)

Ethnicity

 Han 359 (78.2) 58 (16.2)* 34 (9.5) 35 (9.7) *

 Others 100 (21.8) 29 (29.0) 8 (8.0) 17 (17.0)

Living region

 Urban area 81 (17.6) 16 (19.8) 12 (14.8) 6 (7.4)

 Rural area 378 (82.4) 71 (18.8) 30 (7.9) 46 (12.2)

Residence

 Local residents 437 (95.2) 81 (18.5) 40 (9.2) 49 (11.2)

 Migrants 22 (4.8) 6 (27.3) 2 (9.1) 3 (13.6)

Marital status

 Unmarried 69 (15.0) 21 (30.4)* 2 (2.9) 5 (7.2)

 Married 320 (69.7) 50 (15.6) 31 (9.7) 38 (11.9)

 Divorced/Widowed 70 (15.3) 16 (22.9) 9 (12.9) 9 (12.9)

Education

 Primary and below 257 (56.0) 48 (18.7) 28 (10.9) 32 (12.5)

 Junior middle school 125 (27.2) 19 (15.2) 11 (8.8) 14 (11.2)

 High school and above 77 (16.8) 20 (26.0) 3 (3.9) 6 (7.8)

Occupation

 Staff/Cadre/Retire 50 (10.9) 6 (12.0) 4 (8.0) 1 (2.0)

 Self-employed 10 (2.2) 1 (10.0) 1 (10.0) 1 (10.0)

 Farmer/Migrant worker 315 (68.6) 58 (18.4) 27 (8.6) 40 (12.7)

 Student 20 (4.4) 5 (25.0) 1 (5.0) 1 (5.0)

 Others 64 (13.9) 17 (26.6) 9 (14.1) 9 (14.1)

Health insurance

 Basic medical insurance 444 (96.7) 82 (18.5) 42 (9.5) 52 (11.7)

 Non Basic medical insurance 6 (1.3) 3 (50.0) 0 (0.0) 0 (0.0)

 No medical insurance 9 (2.0) 2 (22.2) 0 (0.0) 0 (0.0)

Economic sources

 Fixed income 40 (8.7) 4 (10.0) 3 (7.5) 1 (2.5)

 No fixed income 154 (33.6) 30 (19.5) 11 (7.1) 19 (12.3)

 No income 265 (57.7) 53 (20.0) 28 (10.6) 32 (12.1)
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dispensary (P < 0.05). Patients who were satisfied with the 
management of HCWs in village clinics had a lower risk 
of missed dose when compared with patients who self-
reported not being satisfied (14.2% versus 75.0%) and not 
receiving HCWs in village clinics (14.2% versus. 23.3%) 
(P < 0.05) (Table 3). No association was observed between 
satisfaction with the management of HCWs in CHCs and 
SRA behaviours (P > 0.05).

Multivariate analysis of factors associated with SRA 
behaviours
Results of binary logistic regression analysis (Table  4) 
demonstrated that DS-TB patients aged 20–39 had a 
higher risk of missed dose than patients who were older 
than 60  years [OR (95% CI): 2.302 (1.001–5.305)], Han 
ethnicity [OR (95% CI): 0.524 (0.301–0.912)], received 
psychological support [OR (95% CI): 0.379 (0.144–0.998)] 
from their family when they received TB treatment had 
a lower risk of missed dose than other ethnicities and 
patients who received no support, respectively. Patients 
aged 20–39 had a lower risk of interrupted treatment 

than patients aged > 60 years (OR [95% CI]: 0.278 (0.077–
0.982)], patients who had drug side-effects had a higher 
risk of interrupted treatment than patients who had no 
drug side-effects [OR (95% CI): 2.587 (1.237–5.412)]. 
Notably, patients who scored higher knowledge had a 
lower risk of lack of follow-up sputum examination (OR 
[95% CI]: 0.817 [0.673–0.991]).

Qualitative results about reasons for non-SRA behaviours
The results of the qualitative study are shown in Table 5. 
Key informant interviews indicated that inadequate 
knowledge about TB and financial difficulties were the 
main reasons for non-SRA behaviours in DS-TB patients. 
Interviews from both patients and HCWs reported that 
most patients were satisfied with the management of 
HCWs, and few patients were afraid that there were some 
problems with drug intake.

Discussion
Standard treatment regimens in DOTs require six months 
of treatment for initial TB patients and eight months for 
retreatment TB patients [9]. Adherence to long-term 
treatment was the biggest challenge for TB control, and 
poor adherence behaviours were common during TB 
treatment despite various interventions being imple-
mented to improve it [11]. Currently, the main obstacle 
for improving adherence behaviours is the lack of under-
standing of the barriers and facilitators of adherence to 
TB treatment. Therefore, this study identified the fac-
tors associated with SRA behaviours in DS-TB patients, 
including socio-demographic, patient-centred, family 
support, health system, and therapy factors, to provide 
evidence-based strategies to improve SRA behaviours.

In this study, SRA behaviours included missed dose, 
interrupted treatment, and lack of follow-up sputum 
examination. We found that almost 20% of DS-TB 
patients had missed doses, which occurred most fre-
quently, followed by a lack of follow-up sputum exami-
nation and interrupted treatment. The incidence of poor 
adherence was much higher in a previous study on MDR-
TB patients in Chongqing [34] but lower than that in 
DS-TB patients reported in a previous study [25].

Unlike the previous study, patients with MDR-TB 
were mainly young and middle-aged [35]. Most DS-TB 
patients in this study were aged more than 60  years, 
which was also inconsistent with our previous study in 
which most DS-TB patients were young and middle-
aged [25]. This result may indicate that older people are 
increasingly vulnerable to TB development in Southwest 
China. Age has been shown to be an important factor 
associated with treatment adherence [36], which was 
mainly attributed to the age distribution of TB. However, 
this study found that most DS-TB patients were aged, but 

Fig. 1 The percentage of non-SRA behaviours among DS-TB patients. 
This figure presents the non-SRA behaviours among DS-TB patients, 
including missed dose, interrupted treatment, and lack of follow-up 
sputum examination

Table2 Univariate analysis for the association between patient-
centered factors (knowledge scores) and SRA behaviours

This table presents the results of Univariate analysis between patient-centered 
factors (knowledge scores) and SRA behaviours, which screening the variables 
with statistical significant for multivariate analysis

*P < 0.05, M refers to Mean, SD refers to Standard deviation, SRA refers to Self-
reported adherence

SRA behaviors M ± SD T P

Missed dose Yes 3.21 ± 1.44 0.95 0.343

No 3.38 ± 1.62

Interrupted treatment Yes 2.81 ± 1.50 2.33 0.02*

No 3.41 ± 1.59

Lack of follow-up sputum exam Yes 2.87 ± 1.51 2.355 0.019*

No 3.42 ± 1.59
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they had a lower risk of missed dose and higher risk of 
interrupted treatment than patients aged 20–39. We sup-
posed that younger patients might be busy at work and 
have lighter symptoms, so they were more likely to for-
get to take medication, but they were still committed to 
completing the treatment. This study also found that Han 
ethnicity had better SRA behaviours, which is consistent 
with previous studies [35, 37]. Southwest China consists 
of many minorities, especially the Guizhou and Yunan 
provinces [38], and most of the minorities had a lower 
socioeconomic status, culture, and education compared 
with Han ethnicity [35], which might be associated with 
poor adherence. Studies have reported that economic 
constraints may reduce patients’ ability to adhere to TB 
treatment [39, 40]. The qualitative results of this study 
also revealed that financial burden was the main reason 
for non-SRA behaviours. In addition, a previous study 

found that patients with low education had a higher risk 
of non-SRA behaviours [41–44], which was not observed 
in this study.

Inadequate knowledge about TB was a determinant 
factor for adherence behaviours, which has been reported 
in many previous studies [45–48]. Our results from both 
quantitative and qualitative research consistently found 
that patients who scored higher on TB knowledge had 
a lower risk of lack of follow-up sputum examination. 
Therefore, health education on TB knowledge should be 
intensified among TB patients to improve their health lit-
eracy in the future.

Previous studies indicated that patients who received 
social support from friends and families were more 
likely to take their medication regularly; besides, finan-
cial and food support were the main factors associated 
with adherence [45, 46, 49, 50], and family support was 

Table 3 Univariate analysis of family support, therapy and health system factors associated with SRA behaviours

This table presents the results of Univariate analysis of family support, therapy and health system factors associated with SRA behaviours, which screening the 
variables with statistical significant for multivariate analysis

*P < 0.05, SRA refers to Self-reported adherence, HCWs refers to Healthcare Workers, CHCs refers to Community Health Sectors, CDC refers to Centers for Disease 
Control and Prevention, TB refers to Tuberculosis

Items Total Missed dose Interrupted treatment Lack of 
follow-up 
sputum exam

N (%) N (%) N (%) N (%)

Family support factors

Economic 92 (20.0) 24 (26.1%)* 9 (9.8%) 7 (7.6%)

Nutritional 38 (8.3) 4 (10.5%) 6 (15.8%) 7 (18.4%)

Psychological 304 (66.2) 51 (16.8%) 26 (8.6%) 34 (11.2%)

No 25 (5.4) 8 (32.0%) 1 (4.0%) 4 (16.0%)

Therapy factors

Drug side- effect

 Yes 249 (54.2) 46 (18.5) 31 (12.4)* 34 (13.7)

 No 210 (45.8) 41 (19.5) 11 (5.2) 18 (8.6)

Symptoms

 Yes 406 (88.5) 77 (19.0) 35 (8.6) 44 (10.8)

 No 53 (11.5) 10 (18.9) 7 (13.2) 8 (15.1)

Health system factors

Satisfied with management from HCWs in CDC/TB dispensary

 Yes 424 (92.4) 80 (18.9) 32 (7.5)* 45 (10.6)

 No 32 (7.0) 7 (21.9) 9 (28.1) 6 (18.8)

 No management 3 (0.7) 0 (0.0) 1 (33.3) 1 (33.3)

Satisfied with management from HCWs in CHCs

 Yes 417 (90.8) 76 (18.2) 37 (8.9) 44 (10.6)

 No 8 (1.7) 2 (25.0) 2 (25.0) 1 (12.5)

 No management 34 (7.4) 9 (26.5) 3 (8.8) 7 (20.6)

Satisfied with management from HCWs in village clinics

 Yes 240 (52.3) 34 (14.2) * 24 (10.0) 27 (11.3)

 No 4 (0.9) 3 (75.0) 0 (0.0) 1 (25.0)

 No management 215 (46.8) 50 (23.3) 18 (8.4) 24 (11.2)
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a protective factor for DOTs [45]. This study also found 
that psychological support was the main factor associ-
ated with SRA behaviours. Patients who received psy-
chological support from their families exhibited better 
SRA behaviours. Studies have reported that psychologi-
cal support from reliable members, including family or 
friends, could re-establish belief in the curability of TB 
[46, 49]. Many patients worried about the curability 

of TB, had a stigma, and were exposed to discrimina-
tion from others [51–53]. Hence, it is crucial for fam-
ily members to support and encourage patients to 
acknowledge TB, and to further help patients adhere to 
TB treatment.

Previous studies reported that drug side-effects were 
the major reasons for poor adherence behaviours [45, 
48, 52, 54], which was consistent with our study that 

Table 4 Multivariate analysis of Factors associated with SRA behaviours

This table presents the results of Multivariate analysis of Factors associated with SRA behaviours, including socio-demographic characteristics, patient-centered 
factors, family support, therapy and health system factors

OR refers to odds ratio, CI refers to confidence interval, SRA refers to Self-reported adherence, HCWs refers to Healthcare Workers, CDC refers to Centers for Disease 
Control and Prevention, TB refers to Tuberculosis

*P < 0.05, “–”refers to this variable was not included in the logistic model for this independent variable

Items Missed dose Interrupted treatment Lack of follow-up 
sputum exam

OR (95%CI) OR (95%CI) OR (95%CI)

1. Socio-demographic factors

Age

  ≥ 60 Reference Reference –

 40–59 0.967 (0.532–1.756) 0.596 (0.285–1.245) –

 20–39 2.302 (1.001–5.305)* 0.278 (0.077–0.982) * –

 15–19 1.915 (0.473–7.750) – –

Ethnicity

 Others Reference – Reference

 Han 0.524 (0.301–0.912)* – 0.590 (0.312–1.117)

Marital status

 Divorced/Widowed Reference – –

 Unmarried 1.015 (0.352–2.927) – –

 Married 0.726 (0.363–1.452) – –

2. Patient-centered factors

Knowledge score – 0.886 (0.708–1.109) 0.817 (0.673–0.991)*

3. Family support factors

No support Reference – –

Economic support 0.659 (0.233–1.867) – –

Nutritional support 0.249 (0.061–1.020) – –

Psychological support 0.379 (0.144–0.998)* – –

4. Therapy factors

Drug side-effect

 No – Reference –

 Yes – 2.587 (1.237–5.412)* –

5. Health system factors

Satisfied with management from doctors in CDC/TB dispensary

 No management – Reference –

 Yes – 0.160 (0.011–2.428) –

 No – 0.632 (0.038–10.302) –

Satisfied with management from HCWs in village clinics

 No management Reference – –

 Yes 0.623 (0.374–1.040) – –

 No 9.700 (0.914–102.906) – –
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reported that patients who had drug side-effects had a 
higher risk of interrupted treatment. Pill burden was 
thought to be a factor for non-adherence to TB medica-
tion among patients with TB [44]. However, this study 
indicated that there was no association between missed 
dose, lack of follow-up sputum examination, and drug 
side-effects, which might be attributed to most DS-TB 
patients aged more than 60  years with a higher risk of 
interrupted treatment and a lower risk of missed dose 
and lack of follow-up sputum examination in our study. 
A study from Hubei, China reported that patients 
aged > 60 years had a higher risk of drug side effects than 
patients aged < 60  years [55]. Therefore, more attention 
should be paid to the drug side effects of TB medicine 
among aged TB patients in order to improve their adher-
ence to treatment.

Many studies have indicated that the health system is 
a major factor influencing adherence behaviours for TB 
patients, including case management from CHCs and 
satisfaction with healthcare services [51, 53, 56, 57]. This 
study investigated the satisfaction of TB patients with 
case management from HCWs in CDC/TB dispensaries, 
CHCs, and village clinics. Unfortunately, no association 
was observed between health system factors and SRA 

behaviours, which may be attributed to the lack of effec-
tive indicators to evaluate the health system factors in 
this study. The quality of the healthcare system should be 
evaluated in future studies.

Limitations
This study had several limitations. First, only two of the 
88 counties in Guizhou province were selected as rep-
resentative counties of Guizhou, and the sample coun-
ties would increase in future studies to ensure good 
representation. Second, information bias existed in this 
study for some patients with low education levels, and 
they had a poor understanding of the contents of the 
questionnaire.

Conclusions
Poor adherence to treatment is one of the biggest chal-
lenges for TB control. Strategies to improve health lit-
eracy and strengthen psychological support are urgently 
needed for TB patients. More attention should be paid 
to patients from minorities with drug side-effects, aged 
20–39 and over 60  years old. Patient-centred interven-
tion measures should be designed and implemented to 
improve adherence behaviours.

Table 5 Qualitative results of reasons for non-SRA behaviours

This table presents the qualitative results of reasons for non-SRA behaviours, which indicated the health literacy of patients, financial burden and health system 
management were the reasons of non-SRA behaviours

SRA refers to Self-reported adherence, HCWs refers to Healthcare Workers, CHCs refers to Community Health Sectors, CDC refers to Centers for Disease Control and 
Prevention, TB refers to Tuberculosis

Themes Results Quotation

Health literacy of patients Patients with low health literacy, lack of adequate 
knowledge about TB treatment had higher risk of non-
adherence behaviors

"There is one patient had few knowledge about TB and he 
stopped take drugs after took 2 times drug for he feels bet-
ter…" (Leader from CDC)
"Patients didn’t believe standard regimens and the prefer to 
choose folk remedies to therapy TB…" (HCWs from CHCs)

Financial burden Heavy financial burden was one of the reasons for poor 
adherence behaviors

"Patients from rural region were difficulty in take drugs 
regularly, and most of the patients had financial difficulty 
and they can’t afford the charge of examination" (Leader 
from CDC)
"Patients who didn’t adherence to treatment for following 
reasons: their family was difficulty; they are afraid of trouble-
some and too many examination" (Leaders from CHCs)

Health system management Most patients were satisfied with the management of 
HCWs but few patients had less willingness for drug intake

"The doctor from our village hospital, he always come to our 
home and we live close to each other…" (Male patient)
"I am satisfied with the management from HCWs in CHCs 
during the treatment period….." (Female patient)
"Most patients satisfied with our management, especially 
the patients from countryside, they are happy for receiving 
our management…." (Leaders from CDC)
"…Every time we came to the house of patients they will say 
lot of words to appreciate our work " (Leaders from CHCs)
"One aged patient always say thanks to us for our manage-
ment, but he didn’t want take drug for some inconvenient 
reasons" (HCWs from CHCs)
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