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Aim: This paper evaluated the treatment adherence for multidrug-resistant tuberculosis (MDR-
TB) and MDR-TB case management (MTCM) in Chongqing, China in order to identify factors
associated with poor treatment adherence and case management.

Methods: Surveys with 132 MDR-TB patients and six in-depth interviews with health care
workers (HCWs) from primary health centers (PHC), doctors from MDR-TB designated hospitals
and MDR-TB patients were conducted. Surveys collected demographic and socio-economic
characteristics, as well as factors associated with treatment and case management. In-depth inter-
views gathered information on treatment and case management experience and adherence
behaviors.

Results: Patient surveys found the two main reasons for poor adherence were negative side-effects
from the treatment and busy work schedules. In-depth interviews with key stakeholders found that
self-perceived symptom improvement, negative side-effects from treatment and financial difficul-
ties were the main reasons for poor adherence. MDR-TB patients from urban areas, who were
unmarried, were female, had migrant status, and whose treatments were supervised by health care
workers from primary health clinics, had poorer treatment adherence (P<0.05). Among the MDR-
TB patients surveyed, 86.7% received any type of MTCM in general (received any kind of MTCM
from HCWs in PHC, MDR-TB designated hospital and centers of disease control/TB dispensaries
and 62.50% received MTCM from HCWs in PHC sectors). Patients from suburban areas were more
likely to receive both MTCM in general (OR=6.70) and MTCM from HCWs in MDR-TB
designated hospitals (OR=2.77), but female patients (OR=0.26) were less likely to receive
MTCM from HCWs in PHC sectors, and patients who were not educated about MTCM by TB
doctors in designated hospitals were less likely to receive MTCM in general (OR=0.14). Patients
who had not been hospitalized were less likely to receive MTCM from HCWs in MDR-TB
designated hospitals (OR=0.21).

Conclusion: Stronger MTCM by HCWs in PHC sectors would improve treatment adher-
ence among MDR-TB patients. Community-based patient-centered models of MTCM in
PHC sectors and the use of digital health technology could help to improve case management
and thereby improve adherence.

Keywords: multi-drug-resistant tuberculosis, management, treatment, adherence behaviors

Introduction

Tuberculosis (TB) is one of the top 10 global causes of death, and the leading cause
of death from a single infectious agent.' High rates of TB, the emergence of
multidrug-resistant TB (MDR-TB) and extensively drug-resistant TB (XDR-TB)
threaten global progress to end TB and meet the goals set by the World Health
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Organization (WHO)’s End TB Strategy.'” There were
approximately 465,000 cases and 182,000 deaths from
MDR/RR-TB worldwide in 2019." China has one of the
highest rates of MDR/RR-TB in the world. In 2019, there
were estimated 65,000 cases and a rate of 4.5 per 100,000
population in China; these cases constituted 14% of the
global burden.' An estimated 7.1% of new TB cases and
23% of previously treated cases developed into MDR/RR-
TB in 2019." These rates are 2.15 and 1.27 times higher
than the global average, respectively. MDR-TB poses a
great challenge if China is to meet the Sustainable
Development Goal target of ending the TB epidemic by
2030." The successful treatment rate of MDR/RR-TB in
China is 54%, slightly lower than the global average of
57%." A study by S.M. Chen estimated that only 5.4% of
MDR/RR-TB patients were cured nationwide in 2015, this
low number has been attributed to the low diagnosis and
treatment rates in China.’

Ensuring adherence to treatment is crucial to the con-
trol of MDR-TB.'”® Current MDR-TB treatments typi-
cally last two years, include an eight-month intensive
treatment phase followed by a further 12-month continua-
tion phase requiring both inpatient and outpatient treat-
ment. The MDR-TB regimen includes second-line drugs’
which have more toxicity, worse side effects, greater treat-
ment burden (e.g. number of pills to take) and less indivi-
dual efficacy compared to first-line drugs.®'' Previous

Designated hospital
(MDR-TB patients
diagnosis and treatment)

PHC sectors
(MTCM during
outpatient treatment)

studies in China have observed poor treatment adherence
behaviors including disrupted treatment courses, irregular
dosing regimens and lack of timely follow-up exams.'* '
The effective management of TB patients is essential to
tackle the TB crisis. MDR-TB case management (MTCM)
is the assessment, planning, facilitation and coordination
of a patient’s health needs regarding their TB. This
includes medication and appointment reminders and edu-
cating patients on how the treatment works and the impor-
tance of adherence.

The current model for TB control in most Chinese pro-
vinces has shifted away from the initial “CDC model” which
required the CDC to provide all services related to the treat-
ment, diagnosis and management of TB, to an “integrated
model” (Figure 1) which involves a combination of the CDC,
designated hospitals and primary healthcare (PHC) sectors.'”
The new integrated model requires MDR-TB designated
hospitals to provide inpatient MTCM, and health care work-
ers (HCWs) in PHC sectors, including community health
centres (CHCs) in urban areas as well as township hospital
centres (THCs) and village clinics in rural areas to provide
MTCM once patients are discharged.'” In the integrated
model, MDR-TB patients should be contacted by a case
manager at least once a month over the course of their two-
year treatment (24 times in total).'® Previous studies have
found that treatment adherence and outcomes improve when
nurses implement MTCM during the in-patient treatment

CDC

(Planning, assessment
and management)

Figure | Integrated model for MDR-TB patients. This figure presents the integrated model of MDR-TB control. MDR-TB designated hospitals provide diagnosis and
treatment and inpatient MTCM for MDR-TB patients. Centers for Disease Control and Prevention (CDCs) provide planning, assessment and case management related to
MDR-TB control. Outpatient MTCM is mainly provided by health care workers (HCWs) in PHC sectors, including community health centres (CHCs) in urban areas as well

as township hospital centres (THCs) and village clinics in rural areas.
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phase.'”'® However, few studies have focused on MTCM by
HCWs in PHC sectors in China, except for one study in
Zhejiang province which showed MTCM by HCWs in
PHC sectors improved treatment success rates for both
drug-sensitive-TB and MDR-TB, and reduced the loss-to-
follow-up rate.'” Globally, studies have found that commu-
nity-based MDR-TB care improves treatment initiation,*>°
and one study in South Africa indicated that community-
based MDR-TB case management achieved significant
improvements in patient outcomes and resource utilization.'

This study investigated MTCM and treatment adher-
ence of MDR-TB patients under the “integrated model” in
Chongqing, China. Chongqing is a provincial-level muni-
cipality in west China and has one of the highest rates of
TB in the country, including high rates of MDR-TB.
MDR-TB increased from 4.6% in 2005** to 24.55% in
2019.>* This study examined the factors associated with
poor adherence and case management. Our findings could
help to improve MTCM in other similar regions with high
MDR-TB burden.

Methods

A retrospective mixed-methods study was conducted using
quantitative surveys and qualitative in-depth interviews.
Surveys and interviews were conducted in Chongqing
from December 2017 to July 2018.

Quantitative Data Collection

A consecutive sampling method was used to recruit parti-
cipants for the quantitative survey. Participants were
recruited when they arrived for treatment at select THCs/
CHCs if they met the following inclusion criteria: (1)
Registered at a TB dispensary and diagnosed with WHO
defined MDR-TB;' (2) Received close to 2 years’ standard
MDR-TB treatment; and (3) Aged at least 15 years of age.
Exclusion criteria included patients with intellectual
impairment and patients with difficulty with speech or
hearing. Participants were recruited through the CDC.
All MDR-TB patients who met the inclusion criteria
were approached about the study.

The survey was administered by trained investigators
at district TB dispensaries or designated hospitals. The
survey included information on the following: (1) socio-
demographic characteristics (age, sex, occupation, ethni-
city, education, registered residence, marital status, etc.);
(2) MDR-TB patient treatment experience; and (3) the
status of their MTCM (which included who was providing

MTCM, how often they received communication about
MTCM and the methods of this communication).

A total of 145 MDR-TB patients were approached, 11
declined to participate and 134 completed the survey
(92.4% response rate), 2 patients were excluded from the
final analysis based on exclusion criteria. Data from 132
MDR-TB participants were included in the final analysis.

Qualitative Research

A purposive sampling method was used to select patients
for in-depth qualitative interviews. Interview participants
included two purposely selected MDR-TB patients with
non-adherence behaviors, two HCWs delivering TB
patient management in PHC sectors, and two HCWs
from MDR-TB designated hospitals. The sample size
was determined by the number of participants required to
reach data saturation.”*

Semi-structured topic guides were used in all inter-
views. The topic guide for the MDR-TB patient’s inter-
view included treatment experience, the type of
management received from HCWs in PHC sectors, reasons
for non-adherence behaviours, and willingness to receive
management from HCWs in PHC sectors. The topic guide
for the HCWs’ interview included questions on MDR-TB
patients’ behaviours related to treatment and receiving
management, non-adherence and HCWs’ management
approaches. Three senior researchers conducted the inter-
views in Chinese. Each interview lasted approximately
40-60 minutes. All interviews were audio-recorded and

professionally transcribed for analysis.

Data Analysis

Quantitative Analysis

Quantitative data were compiled in Epi Data 3.1 and
analyzed in Statistical Package for Social Science (SPSS
22.0) (IBM Corporation, Armonk, NY, USA). Descriptive
analysis was used to summarize participants’ social-demo-
graphic characteristics, adherence to MDR-TB treatment,
and MDR-TB case management. Missing data were
excluded from the analysis. Study participants’ key demo-
graphic characteristics such as gender, age, ethnicity and
place of residence were compared with the demographic
characteristics of all MDR-TB patients in Chongqing
registered in the China Information System for Disease
Control and Prevention (CIS-DCP) with the same treat-
ment timeline. This comparison allowed us to examine the
representativeness of the study sample. All variables were

compared across MDR-TB patients with different
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adherence behaviors and MTCM using the Chi-square test.
Multivariate logistic regressions of the significant vari-
ables examined the independent effects of independent
factors on poor adherence behaviors and MTCM (OR
and 95% CI). 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 accuracy.
All in-depth interviews were analyzed using a framework
approach including familiarization with the data, identify-
ing and coding themes, and summarizing and analysing
the data.®>?’ Themes that were generated included:
patient adherence; reasons for non-adherence; MDR-TB
management by HCWs in PHC sectors; and patients’ will-
ingness to participate in case management with HCWs in
PHC sectors.

Definitions

MDR-TB refers to the combined resistance to first-line
TB drugs rifampicin and isoniazid." Primary healthcare
(PHC) sectors in China include community health centers
(CHCs) and stations in urban areas, and township hospi-
tal centers (THCs) and village clinics in rural areas.”® In
the TB integrated model, CDCs are responsible for TB
control, supervision, and health education; designated
hospitals are responsible for TB diagnosis and treatment;
and PHC sectors are responsible for case management

and patient referrals.'® Further definitions are described

in Appendix 1.1:15.16,28,29

Results

Participant Characteristics

This study was conducted in the 27 districts/counties in
Chongqing municipality with the highest MDR-TB inci-
dence rates. Patient demographic characteristics are shown
in Table 1. In general, 43.2% (n=57) of MDR-TB partici-
pants were aged 36 to 55 years, 63.6% (n=84) were male,
57.6% (n=76) lived in suburban areas, nearly all patients
(n=126; 95.5%) were local residents, and most were mar-
ried (n=83; 62.0%). Almost all (n=131; 99.2%) patients
were covered by Chinese basic medical insurance. Patients
generally had low socio-economic status (85.6%, n=113),
as defined by an education level of middle school or
below. 43.9% (n=58) of patients had no stable work or
income and 38.7% (n=51) identified their occupation as a
farmer or rural migrant worker. 59.8% (n=79) of patients

lived more than two hours away from designated hospitals.
Almost all patients (97%, n=128) received treatment for
MDR-TB, and notably, 58.1% (n=68) received TB treat-
ment free of charge before being diagnosed with MDR-
TB. Most patients (69.5% n=89) experienced a delay of a
less than three days between the time of diagnosis and the
time they sought treatment.

After comparing the main characteristics of study par-
ticipants with other MDR-TB patients in Chongqing regis-
tered in the China Information System for Disease Control
and Prevention (CIS-DCP), no differences were observed
in age, gender, ethnicity and location of residence. This
indicates that the MDR-TB patients included in this study
could be representative of the

(Appendix 2).

wider population

MTCM and Adherence of MDR-TB

Patients

Among the 128 patients who had ever received MDR-TB
treatment, 64.1% (n=82) were still receiving treatment,
18.75% (n=24) had completed treatment, and 6.25%
(n=8) had interrupted treatment at the time of the survey.
40.2% received MTCM from the CDC (TB dispensaries,
50% from MDR-TB designated hospitals and 60.2% from
PHC sectors (Figure 2A); over 85% of patients had
received at least one MTCM during their 24-month treat-
ment period), while only ~60% received the required
number of contacts for MTCM for each of the 24
months.PHC sectors and designated hospitals were found
to be the major providers of MTCM (Figure 2B).

For methods of MTCM delivery (Figure 2C), 73.87%
of participants received MTCM via telephone only, and
around one third of the patients received these calls from
HCWs in MDR-TB designated hospitals (39.64%), PHC
sectors (34.23%) or county CDC/TB dispensaries
(33.33%). 28.83% patients received MTCM via both tele-
phone and in-person home visits, mainly from HCWs in
PHC sectors and county CDC/TB dispensaries. 22.52%
patients received MTCM through in-person visits to the
clinic, and very few patients (9.91%) received only in-
person home visits.

As shown in Figure 3, among the 128 patients who ever
received MDR-TB treatment, 62.5% (n=80) of patients were
non-adherent. Specific non-adherence behaviors included
missing one dose of treatment [42.19% of the patients
(n=54)], self-reduced drug intake [7.81% (n=10)], missing
the follow-up sputum examination required by the standard
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Table 1 Demographic, Socio-Economic and Clinical Characteristics of MDR-TB Patients in Chongging
Characteristics No. %
Age (n=132) 15-35 34 25.7
36-55 57 432
>55 41 311
Gender (n=132) Male 84 63.6
Female 48 364
Place of residence (n=132) Urban area 56 424
Suburban area 76 57.6
Resident status (n=132) Migrants 6 4.5
Resident 126 95.5
Marital status (n=132) Married 83 62.9
Divorced/widowed 21 15.9
Unmarried 28 21.2
Education (n=132) Primary and below 40 30.3
Middle school 73 55.3
College and above 19 14.4
Occupation (n=132) Employed in enterprises/institutions/ 23 17.4
government
Peasants/rural migrant workers 51 387
Others (unstable work or no income) 58 43.9
Health insurance (n=132) Urban Employee Basic Medical Insurance 23 17.4
(UEBMI)
Resident Basic Medical Insurance(RBMI) 108 8l.8
No medical insurance [ 0.8
Distance to the nearest drug-resistant designated hospital <30 minutes on foot 4 3.0
(n=132) <2 hours by bus 49 37.1
> 2 hours by bus(round trip in one day) 49 37.1
>2 hours by bus (overnight) 30 22.8
Received MDR-TB treatment before (n=132) Yes 128 97.0
No 4 3.0
Received free TB treatment (n=117) * Yes 68 58.1
No 49 41.9
Treatment delay (n=128) * <3 day 89 69.5
3-30 day 21 16.4
>30 day 18 14.1
Note: *Missing data were excluded.
Infection and Drug Resistance 2021:14 submit your manuscript 1003
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Figure 2 Status of MDR-TB case management. This figure presents the type of provider, frequency of case management contact and methods of MDR-TB case management
(MTCM) by HCWs from PHC sectors, MDR-TB designated hospitals or county CDCs (TB dispensaries). (A) presents the percentage of MDR-TB patients who received
MTCM from CDC (TB dispensaries), MDR-TB designated hospitals and PHC sectors. (B) presents the percentage of MDR-TB patients who received different frequencies of
MTCM from HCWs from PHC sectors, MDR-TB designated hospitals or county CDCs (TB dispensaries). (C) presents the percentage of MDR-TB patients who received

MTCM through the different methods.

treatment regimen [20.31% (n=26)], and interrupted treat-
ment [21.87% (n=28)]. The main reason given for missing
dosage was a busy work schedule (70.4%), while negative
side-effects from the drugs were the main reason given for
self-reduced drug intake and interrupted treatment. The three
most frequently reported reasons for missing the follow-up
sputum exam were: no sputum produced; financial difficulty;
and the perception that it was unnecessary, each accounting
for about 30%.

Factors Associated with MTCM and

Patient Adherence to Treatment

Results of the Univariate y* test (Appendix 3) indicated
that hospitalization, living in a suburban area, learning
about MTCM from HCWs in designated hospitals, and
gender were all associated with MTCM (p<0.05). Results
of the multivariate logistic regression analysis (Table 2)
indicated that patients who did not learn about MTCM
from HCWs in PHC sectors (OR(95% CI): 0.14(0.03—
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Figure 3 Status and reasons of poor adherence behaviors for MDR-TB patients. This figure presents the adherence to anti-TB treatment among MDR-TB patients (A), self-

reported reasons for self-reduced drug intake (B), self-reported reasons for missed
reasons for missed follow-up sputum-exam (E).

0.74)) were less likely to receive MTCM, while patients
living in sub-urban areas had a higher chance of receiving
MTCM in general (OR(95% CI): 6.70(1.52-29.55)).
Female patients were less likely to receive MTCM from
HCWs in PHC sectors (OR(95% CI): 0.26(0.11-0.63))
after adjusting for other factors. Patients who had not
been hospitalized were less likely to receive MTCM
from HCWs in designated hospitals (OR(95% CI): 0.21
(0.07-0.63)), while living in sub-urban areas could
increase the likelihood of MTCM (OR(95% CI): 2.77
(1.19-6.43)).

As for factors associated with adherence, results of the
Univariate y* test (Appendix 4) showed that living in an
urban area was associated with poor-adherence behavior
(P<0.05). Patients aged > 55, who were migrants, had
never received MTCM, were unmarried, and females
were associated with poor-adherence behavior (p<0.05).
Results of the multivariate logistic regression analysis
(Table 3) showed that patients from suburban areas were
less likely to be non-adherent (OR(95% CI): 0.37(0.17—
0.81)). Migrants were more likely to reduce their drug
intake (OR(95% CI): 15.31(1.54-152.23)), while patients
who received MTCM had a significantly lower risk of
reduced drug intake (OR(95% CI): 0.22(0.05-0.99)).

dosage (C), self-reported reasons for interrupted treatment (D), and self-reported

Patients who received MTCM from HCWs from CHCs/
THCs/villages had a higher risk of interrupted treatment
(OR(95% CI): 3.84(1.05-14.09)). Married patients (OR
(95% CI): 0.29(0.11-0.73)) were at lower risk of missing
a dose, while female patients had a higher likelihood of
missing their follow up sputum-exam (OR(95% CI): 2.68
(1.09-6.60)) after adjusting for other factors.

Qualitative Results About Adherence and

Management

The results from in-depth interviews are presented in
Table 4. Both patients and HCWs reported that symptom
improvement and negative side-effects from treatment
were the main reasons for poor adherence, these findings
are consistent with our quantitative results. Financial diffi-
culty was also reported as a major reason for non-adher-
ence since MDR-TB drugs are not necessarily covered by
medical insurance, and are often very expensive.

HCWs in PHC sectors and patients expressed conflict-
ing recollection in their interviews about the methods
through which MTCM was delivered. HCWs in PHC
sectors stated that they made both home visits and tele-
phone calls to patients, however, patients stated that they
only received telephone calls. Notably, HCWs in PHC
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Table 2 Multivariate Logistic Regression Analysis of MTCM

Categories Received MTCM in Received MTCM from | Received MTCM from
General HCWs from CHCs/ HCWs from MDR-TB
THCs/Village Designated Hospital
OR(95% CI) OR(95% CI) OR(95% CI)
Age
15-35 | | |
36-55 2.31(0.64-8.31) 2.22(0.75-6.59) 0.38(0.14-1.08)
>55 1.38(0.38—4.98) 0.89(0.28-2.89) 0.49(0.16-1.52)
Gender
Male | | |
Female 1.50(0.47—4.80) 0.26(0.12-0.63) * 0.70(0.31-1.59)

Health insurance
Urban Employee Basic Medical Insurance (UEBMI)
Resident Basic Medical Insurance(RBMI)

[
|.85(0.43-7.97)

Marital status
Married
Divorced/widowed
Unmarried

| —
2.20(0.74-6.57 -
0.67(0.17-2.56) -

Hospitalization
Yes

No 0.44(0.11-1.84) -

0.21(0.07-0.63) *

Place of residence
Urban area

Suburban area

6.70(1.52-29.55) * -

- [
2.77(1.19-6.43) *

Educated about MTCM by HCWs in PHC sectors
Yes

No 0.14(0.03-0.74) * - -

Notes: *P<0.05. “~” refers to this variable was not included in the logistic model for this independent variable.
Abbreviations: OR, odds ratio; Cl, confidence interval; MDR-TB, multidrug-resistant tuberculosis; PHC, primary health care; MCTM, MDR-TB case management; HCWs,

health care workers.

sectors stated that they provided health education to MDR-
TB patients, but MDR-TB patients reported they just
received MDR-TB-related health education from HCWs
from MDR-TB designated hospitals. These inconsistencies
indicate that health education and management may not be
fully implemented by HCWs in PHCs.

MDR-TB Patients Expressed Different
Attitudes to MTCM

One patient expressed a strong willingness to receive case
management from HCWs in PHC sectors, but another
thought HCWs could not provide any assistance. HCWs
from PHC sectors believed most MDR-TB patients
accepted MTCM from them and HCWs from MDR-TB
designated hospitals also thought patients trusted them,;
however, HCWs from both PHC sectors and MDR-TB

designated hospitals stated that some patients were not
willing to receive MTCM, particularly younger patients
who refused due to social stigma associated with TB.

Discussion

The integrated TB model requires MTCM to be conducted
by HCWs in PHC and is already being widely delivered in
Chongqing. However, there is room for improvement.
Although PHC sectors are required to deliver MTCM to
outpatients,'” this study found that CDC (TB dispensaries)
and MDR-TB designated hospitals also delivered MTCM
during the outpatient phase. The integrated model requires
that PHC sectors provide MDR-TB patients with standard
case management (contacting patients at least 24 times
during their treatment Course),16 however, we found that
only 60% of the patients received the required amount of
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Table 4 Qualitative Results About MDR-TB Treatment Adherence and Management

Themes

Results

Quotation

Patients’ adherence with
MDR-TB treatment

All MDR-TB patients, HCWs from PHC sectors and MDR-TB
designated hospitals reported poor adherence among MDR-TB

patients.

“ | stopped taking drugs after 7 or 8 months ... too much side-
effects caused me unable to adhere ... cough disappeared, so |

think | was cured”(MDR-TB patients)

“They cannot adherence with the treatment” (HCW from PHC
sector)

“About 10% patients cannot adherence with treatment” (HCW

from designated hospital)

Reasons for non-adherence
with MDR-TB treatment

The most often mentioned reasons for interrupt treatment by
the MDR-TB patients, HCWs from PHC sectors and MDR-TB
designated hospitals were improvements in symptoms and side-
effects of drugs. Financial difficulty was also the reason though
there was special health insurance of reimbursement of 90%
treatment fee or 50,000 RMB per year. Individual HCWs from
MDR-TB designated hospitals reported that patients had poor

adherence because of busy with work.

... | stopped drugs after feeling better, ... my hands were so
swelling, painful, trembling, ... can’t eat drugs anymore ... too
much side-effects ... | don’t have money for follow-up
examinations, ... | can only borrow money from my daughter-in-
law (MDR-TB Patient)

“ ... there is one MDR-TB patient with liver cancer and drug-
related liver damage, he almost stopped treatment now” (HCW
from PHC sector)

“ ... but major symptoms disappeared, they believed they are
cured” (HCW from designated hospital)

“ ... some patients interrupted treatment due to busy work ....
some patients had financial difficult though there is the special
health insurance of reimbursement of 90% treatment fee or
50,000 RMB for MDR-TB patients in Chongqing, some patients
had multiple and server side-effects and could not adherence

with treatment”(HCW from designated hospital)

HCWs behaviours related to
MTCM

All patients stated they received management by telephone from
HCWs in PHC sectors and they mainly received health education
on MDR-TB knowledge from HCW from MDR-TB designated
hospitals instead of HCWs from PHC sectors.

Though all HCWs in PHC sectors mentioned it is difficult to
manage MDR-TB patients comparing with drug-sensitive TB
patients, they delivered MDR-TB patients management according
to guideline. And they provided health education and
psychological counseling during home visits and telephone calls.
All HCW from MDR-TB designated hospitals claimed that they
would call patients to take follow-up examinations and pick

medicines, and they also provided health education to them.

“... HCW from XX designed hospital told me to take medicine
one to two years at least ... pick drugs regularly ... during the
treatment period, only received telephone calls from HCWs in
PHC sectors once per month and asked me whether | felt better
and kept taking drugs”(MDR-TB patient)

“... HCW from designated hospital never called or home visited
me ... HCWs from PHC sectors called me ... this disease will
not cure if | interrupt the treatment ... they did not say about
side-effect ... HCW from PHC sector noticed me to get blood
test and liver function test ... called me and asked why | did not
take follow up”(MDR-TB patient)

“ ... we connected with patient, and conducted home visit ...
often called them, mainly for their medicine taking ... and their
psychological conditions, to communicated with them ... every
month ... most were phone calls ... for MDR-TB patients, three
times per month during the first six month ... once per month
for continues phase ... | provide health education to them during
home visit, and their families, e.g. dangerous of transmission ...
regular drug taking ... open windows at home ... close contacts
screening ... some patient have pressures, | would provide more
psychologically communications”(HCW from PHC sector)

“ ... we also provide health education when they consulted in
our hospital, eg, eating nutritionally ... preventing diseases
transmission, contacts screening”(HCW from designated

hospital)

(Continued)
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Table 4 (Continued).

Themes

Results

Quotation

MDR-TB patients’ willingness
to receive management by
HCWs in PHC sectors

One MDR-TB patient expressed strong willingness to receive
management from HCWs in PHC sectors, but another patient
thought HCWs cannot help him.

All HCWs in PHC sectors mentioned that most patients
cooperated with management, and HCW from MDR-TB
designated hospitals mentioned MDR-TB patients trust more
HCWs from PHC sectors and possibly receive management from
them.

But HCWs from both PHC sectors and MDR-TB designated
hospitals reported some patients, especially the youths, do not

like to receive their management because of social stigma.

“It is good to have HCW in PHC sectors provide management to
me” (MDR-TB patient)

“The HCW in PHC sectors can only ask me to know whether |
felt better, can’t help me more”(MDR-TB patient)

“ ... the patients didn’t hope their friends know they are having
TB...... so they would not let you go to their home ... they
even didn’t pick our calls ...” (HCW from PHC sector)

“ ... most MDR-TB patients cooperated well, they are old people
... but some patients are unwilling to receive management ...
especially the youths, they wouldn’t like me visit their home, ...

He wouldn’t open the door even | visited his home three times”

(HCW from PHC sector)

“Generally speaking, patients would engaged more
communications with HCWs from PHC sectors, patients would
more likely to trust them ... ”(HCW from designated hospital)
“There was one student, he is unwilling to receive home visit
from the HCWs from PHC sectors ... he really dislike our
management ... ”(HCW from designated hospital)

Abbreviations: TB, tuberculosis; MDR-TB, multidrug-resistant tuberculosis; PHC, primary health care; HCWs, health care workers; MCTM, MDR-TB case management.

contact. Most case management was delivered via tele-
phone only, indicating that MTCM implementation needs
improvement. Our study also found that 62.5% of MDR-
TB patients exhibited non-adherence behaviors due to
busy work schedules, negative drug side effects, lack of
sputum production, financial difficulty, and the perception
that adherence to treatment was unnecessary. These find-
ings are consistent with previous studies.”>%*' Receiving
MTCM was found to be associated with a lower likelihood
of reduced drug-intake, an important factor in the fight
against MDR-TB.''2%3*

Several factors associated with poor adherence,
such as negative side effects from treatment and the
perception that adherence is unnecessary could be lar-
gely ameliorated through improved management meth-
ods and patient education. Our findings indicate that
female, unmarried or migrant MDR-TB patients were
more likely to have poor-adherence behaviors, and
therefore efforts should be made to target these popu-
lations through MTCM. Another study found that mar-
ried MDR-TB patients in Chongqing were at lower risk
of missing a dose, possibly because they had more
support from their families.*> It is also notable that
patients from urban areas are less likely to receive
MTCM, and more likely to have poor-adherence beha-
viors compared to those living in sub-urban areas,
which also suggests the need to improve MTCM deliv-
ery to urban patients.

In our study, most MDR-TB patients received MTCM
from HCWs in PHC sectors. However, our study suggests
that MTCM delivered by HCWs in PHC sectors needs
improvement in terms of both coverage and quality. The com-
munity-based care strategy proposed by WHO enables patients
to receive treatment in the comfort and convenience of their
own homes by well-trained community health workers, com-
munity staff and volunteers.> This system allows patients and

6,20,36 and

health care workers to develop strong relationships
offers patients a full course of Directly Observed Therapy
(DOT)."> Multiple research studies*>?**” have found this
strategy to be effective in MDR-TB control. Our qualitative
results also indicated that MTCM in PHC sectors should be
provided as part of a comprehensive community-based care
program, such as promoting health literacy, positive health
behaviors, and optimizing health management services.

Our study found that HCWs in PHC sectors mainly imple-
ment MTCM through traditional methods such as telephone
calls and home visits. However, many studies have empha-
sized the importance of exploring the use of innovative elec-
tronic health (e-health)
management to improve patient adherence and treatment

technology in disease case
outcomes.****** Some studies found it was easier to monitor
adverse events and non-adherent behavior through mobile
phone messaging, and one study in China found that using
an electronic medication monitor (EMM) which provides
regular reminders to take medication reduced poor-adherence
behaviors. E-health management may be a more preferred
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management method** and should be integrated into future
MTCM delivery systems. This may be especially helpful in
urban areas where people are more likely to accept modern
technology.

This study has some limitations. As a retrospective survey,
the recall bias is unavoidable, and since data on MDR-TB
treatment outcomes were not included, we were unable to
evaluate the impact of MTCM on MDR-TB treatment out-
comes. Some factors associated with poor management or
adherence behaviors, such as urban/suburban residence have
not been fully explored. Future studies may further explore
how different factors would influence MTCM delivery and
adherence behaviors for MDR-TB patients, and investigate the
impact of MTCM by HCWs in PHC sectors on MDR-TB
treatment outcome.

Conclusions

MDR-TB treatment is expensive, lengthy, and can cause
severe side effects. Addressing challenges in treatment
adherence and MTCM is essential for MDR-TB control
in Chongqing. Research on strategies which include com-
munity-based patient-centered models and the use of
e-health technology could improve treatment adherence
and the effectiveness of MTCM.

Abbreviations

CDC, centers of disease control; CHCs, Community Health
Centers; CPHMC, Chongqing Public Health Medical Center;
CIS-DCP, China Information System for Disease Control
and Prevention, HCWSs, Health Care Workers; INH,
Isoniazid; MDR-TB, Multidrug-resistant Tuberculosis;
MTCM, MDR-TB Case Management; NTP, National
Tuberculosis Control Programme; PHC, Primary Health
RFP, Rifampicin;
Tuberculosis; TB, Tuberculosis; THCs, Township Hospital
Centers; WHO, World Health Organization; XDR-TB,
Extensively Drug-resistant Tuberculosis.
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