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Abstract: Objective: To evaluate the effect of the KTH-integrated nursing model of the knowledge-attitude-belief-
practice model (KABP)-transtheoretical model (TTM)-as a health belief model (HBM) in nursing care of patients
with multi-drug resistant tuberculosis (MDR-TB). Methods: Using a prospective study method, 102 patients with
MDR-TB were randomly divided into two groups according to a random number table. The control group (n=51)
received conventional nursing care, and the study group (n=51) received a KTH-integrated nursing model. The
sputum negative conversion rate, effective rate of lesion absorption, level of disease cognition, compliance, self-
efficacy (general self-efficacy scale, GSES score), healthy behavior (health-promoting lifestyle profile, HPLP), and
quality of life (GQOL-74 scale score) were compared between the two groups. Results: Six months after enrollment,
the sputum-negative conversion rate, total effective rate of lesion absorption, and total compliance rate of the study
group were significantly higher than those of the control group (80.39% vs. 62.75%, 84.31% vs. 66.67%, 96.08% vs.
78.43%, P<0.05). 6 months after enroliment, the treatment plan, etiopathogenesis and harm, precautions, impor-
tance of treatment compliance, observation and follow-up, and total score of the study were all significantly higher
than those of the control group (P<0.05). Six months after enroliment, the scores of GSES, HPLP and GQOL-74 in
the study group were significantly higher than those of the control group (P<0.05). Conclusion: The implementation
of a KTH integrated nursing model for patients with MDR-TB was beneficial to promote sputum-negative conversion
and lesion absorption, and improved disease awareness, medication compliance, self-efficacy, healthy behavior,
and quality of life.

Keywords: Multi-drug resistant tuberculosis, KTH integrated nursing model, sputum-negative conversion, quality of
life

Introduction life, but also increases the risk of epidemic pre-
vention and health [3, 4].

Tuberculosis is a chronic infectious disease

caused by M. tuberculosis infecting the lungs.,
It has the characteristics of strong infectivity,
high incidence, and high relapse rate. The main
clinical symptoms of the patients are dyspnea,
hypodynamia, pectoralgia, and cough, and the
prognosis is poor [1, 2]. Due to the need for
long-term drug treatment, there are many drug
adverse reactions and high treatment costs.
Most patients have a low compliance with med-
ical treatment, and often they miss their medi-
cations or take wrong medications, leading to
repeated attacks and conversion to MDR-TB.
This not only increases the difficulty of diagno-
sis and treatment, and affects the quality of

At present, the clinical treatment plan for MDR-
TB has not been perfected, and most patients
are treated in accordance with the recommend-
ed plan for drug-resistant tuberculosis in the
Guidelines on the Chemotherapy of Drug-
resistant Tuberculosis [5]. Although this is help-
ful to promote the patients’ sputum bacterial
conversion and lesion absorption, it may easily
be affected by many factors such as poor treat-
ment compliance and poor self-care ability in
the process of treatment. Thus the treatment
effect cannot reach an ideal level. Therefore, it
is particularly important to implement scientific
and standardized nursing management accord-
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ing to patients’ psychologic, physiologic, and
social function. A KTH-integrated nursing mo-
del, includes the knowledge attitude belief
practice model (KABP), the transtheoretical
model (TTM), and the health belief model
(HBM). The integration of the three nursing con-
cepts has both the characteristics of individual
needs of patients and universality of disease
nursing, which is helpful to improve patients’
subjective feelings about their disease and
treatment, and has benefits to improve their
compliance behavior and quality of life [6, 7]. In
recent years, a KTH-integrated nursing model
has been gradually applied to the management
of many chronic diseases with obvious benefit;
but there are few reports on the feasibility of
a KTH-integrated nursing model in MDR-TB [8,
9]. In view of this, for clinical application, this
study explores the effect of a KTH-integrated
nursing model on treatment compliance, self-
care ability, healthy behavior, and quality of life
in patients with MDR-TB.

Materials and methods
Baseline materials

This study was approved by the Medical Ethics
Committee of our hospital. Using a prospective
study method, 102 patients with MDR-TB treat-
ed in our hospital from August 2018 to January
2020 were selected as study subjects, includ-
ing 60 males and 42 females, aged from 36 to
69 years old with an average age of 48.6+5.2
years. According to the random number table
method, they were divided into two groups.

Inclusion criteria: (1) Patients who met the diag-
nostic criteria for tuberculosis in the Guidelines
for Primary Diagnosis and Treatment of Tuber-
culosis and the sputum smear was confirmed
positive by pathologic examination [10]. (2) The
patients’communication ability was normal. (3)
All patients received the recommended treat-
ment for drug-resistant tuberculosis in the
Guidelines for chemotherapy of Drug-resistant
Tuberculosis [5]. (4) Patients were resistant to
rifampicin, isoniazid, and others. (5) The patient
was aware of the study and signed a consent
form voluntarily.

Exclusion criteria: (1) The patient had a history
of epilepsy or mental disorder. (2) The patient
also had cognitive deficit or communication
impairment. (3) The patients had the complica-
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tions of organic pathologic changes of impor-
tant organs such as heart, liver, or kidney. (4)
The patient had a malignancy. (5) The patient
had severe diabetes mellitus and dystrophia.
(6) The patient withdrew part-way and could not
be followed-up. (7) The patient was in gestation
or lactation.

Methods

Control group: Patients in the control group
received conventional nursing care, such as
clinical guidance about anti-tuberculosis drugs,
oral health education, daily life disinfection,
and isolation guidance, notice of precautions,
strengthening condition monitoring, and dis-
charge guidance.

Study group: The KTH-integrated nursing model
was applied to patients in the study group, and
the specific measures were as follows: (1)
Established a KTH group. The members of the
group were composed of 1 head nurse, 1
attending doctor, 1 chief nurse, and 3 respon-
sible nurses. The head nurse served as the
group leader to organize the team members to
learn the related theory knowledge of KABP,
TTM, and HBM, combining KTH theory with
patients’ disease characteristics to formulate
specific nursing measures. All group members
had received unified training and passed the
examination before they could take up the post.
(2) KABP model. The group members had fully
communicated with the patients, comprehen-
sively evaluated the patients’ education level,
disease characteristics, and treatment plan
recognition, and understood their behavior ch-
ange intention, health beliefs, treatment com-
pliance, and family function, to integrate the
KABP, TTM, and HBM models to compile the
handbook of KTH integrated nursing interven-
tion manual for MDR-TP with illustrations and
text. This involved the pathogenesis, and in-
ducement, complications, clinical symptoms
and physical signs, treatment plan, treatment
adverse reactions, regular exercise, self-protec-
tion knowledge, special countermeasures, and
psychologic adaptability of MDR-TP. One hand-
book was given for each patient to read and
carry. (3) HBM: 1) Reconstruction of cognition:
Since they were limited by family economic con-
ditions, educational level and other factors,
some patients lacked knowledge about the dis-
ease. So, the nurses needed to help patients
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re-establish a correct understanding of the dis-
ease. 2) Individualized health education: team
members had discussed with patients and
family members how to formulate individualiz-
ed health education programs, including heal-
th education, psychologic counseling, sputum
care, pressure sore care, medication guidance,
discharge nursing, and so on, and adjust the
plan at any time according to the dynamic
changes of the disease. 3) Health education: To
enhance patients’ awareness of the disease by
issuing health manuals, popular science lec-
tures, one-on-one interviews, videos and other
forms, including: a. common sense of medica-
tion, such as the type of anti-tuberculosis drug,
adverse reaction, usage and dosage, and infor-
ming patients of the harmfulness of changing
the dose and times without authorization. b.
common knowledge of pulmonary tuberculosis,
such as pathogenesis, transmission route, clin-
ical symptoms and preventive measures; c. pre-
ventive isolation, such as improving disinfec-
tion measures, wearing masks, sputum treat-
ment; (4) TTM. On the basis of family visits and
telephone follow-up, online education forms
such as establishing WeChat groups, or official
accounts were adopted to publicize related
knowledge such as: risk early warning, medica-
tion, diet and functional exercise, to check and
fill leaks, and improve the content of health
education in a timely manner. Doctors logged
into WeChat groups every week to communi-
cate disease-related knowledge with patients
online.

Outcome measurements

Main outcomes: (1) A negative conversion rate
of sputum bacteria and the total effective rate
of lesion absorption. The negative conversion
rate of sputum bacteria and the total effective-
ness rate of lesion absorption were evaluat-
ed with reference to the Work Plan for the
Management of Multidrug-resistant Tubercu-
losis Prevention and Control [11]. The sputum
smear test results were negative 6 months
after enrollment, and no recovery of positive
sputum for 8 weeks, was considered as spu-
tum bacteria turning negative. Six months after
enrollment, the examination results of chest
X-ray showed that a lesion absorption of 250%
was regarded as significant absorption. A lesion
absorption <50% was regarded as absorption.
The lesions that were not absorbed or enlarged
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or when there were new lesions were consid-
ered non-absorption. Total absorption rate =
(number of cases of significant absorption +
number of cases of absorption)/total number
of cases * 100%. (2) Self-efficacy and healthy
behavior. The GSES and the HPLP were used to
evaluate the self-efficacy and health behavior
of patients at the time of enrollment and 6
months after enroliment [12, 13]. The GSES
includes 10 items, with 1-4 points for each item
and 10-40 points for the total score. It showed
a positive correlation between self-efficacy and
scores. The HPLP included 52 items in 6 dimen-
sions, with a total score of 52-208 points. There
was a positive correlation between healthy
behavior and score. (3) Quality of life. At the
time of enrollment and 6 months after enroll-
ment, GQOL-74 scale was used to evaluate the
quality of life of the patients based on four
dimensions of social function, psychological
function, physical function and material life.
The score of each dimension was 0-100, and
there was a positive correlation between the
quality of life and the scores [14].

Secondary outcome: (1) Level of disease aware-
ness. At the time of enroliment and 6 months
after enrollment, a self-designed disease cog-
nition questionnaire was issued to the patients,
including 5 items of treatment plan, etiopatho-
genesis and harm, precautions, importance of
treatment compliance, disease observation,
and follow-up. Each item had 20 points with a
total score of 100 points, and the cognitive
level was positively correlated with the scores.
The Cronbach’s o coefficient of the question-
naire was 0.85 and the test-retest reliability
was 0.81. (2) Compliance. According to the
Morisky Drug Compliance scale, the patients’
medication compliance was evaluated. The to-
tal score was 8; <6 is non-compliance, 6-7 is
partial compliance, and >7 is complete compli-
ance [15]. The total compliance rate = (number
of cases of complete compliance + number of
cases of partial compliance)/total number of
cases * 100%.

Statistical methods

The data were processed by SPSS 23.0. Me-
asured data in accordance with normal distri-
bution were expressed by (X * sd). An indepen-
dent sample t test and paired t test were used
for inter-group and intra-group comparisons,
respectively. Enumerated data were expressed
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Table 1. Comparison of baseline data between the two groups of patients (n, X + sd)

Group Control group (n=51) Study group (n=51) X2/t P
Male/Female 28/23 32/19 0.648 0.421
Age (years) 48.0+5.6 49.245.1 1.131 0.261
Course of pulmonary tuberculosis (months) 25.1+4.2 26.4+5.6 1.326 0.188
Lung disease (lung field) 2.62+0.51 2.53+0.84 0.654 0.515
Degree of education 0.491 0.782

Junior high school and below 20 18

High school and technical secondary school 20 19

College degree and above 11 14
Drinking 26 29 0.355 0.551
Smoking 19 17 0.172 0.679

Table 2. Comparison of negative conversion of sputum bacteria and the total effective rate of lesion
absorption between the two groups, at 6 months after enroliment (n, %)

Group Control group (n=51) Study group (n=51) X2 P
Negative conversion of sputum bacteria 32 (62.75) 41 (80.39) 3.903 0.048
Lesion absorption

Significant absorption 12 (23.53 20 (39.22)

Absorption 22 (43.14 23 (45.10)

Non-absorption 17 (33.33 8 (15.69)

Total absorption rate 34 (66.67 43 (84.31) 4.292 0.038

by (n/%) and tested by x? test. P<0.05 was
considered a significant difference.

Results
Baseline data

There was no significant difference in baseline
data between the two groups (P>0.05), and
they were comparable. The details are shown
in Table 1.

Negative conversion rate of sputum bacteria
and the total effective rate of lesion absorption

Six months after enrollment, the negative
conversion rate of sputum bacteria and the
total effective rate of lesion absorption in the
study group were higher than those in the
control group (80.39% vs. 62.75%, 84.31% vs.
66.67%), and the difference was significant
(P<0.05). Details are shown in Table 2.

Cognitive level of disease

There was no significant difference in the score
of cognitive level of disease between the stu-
dy group and the control group (P>0.05). The
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scores of cognitive levels of various diseases in
the two groups 6 months after enroliment were
significantly higher than those at the time of
enrolliment, and the treatment plan, etiopatho-
genesis, and harm, precautions, importance
of treatment compliance, disease observation
and follow-up, and the total score in the study
group were significantly higher than those of
the control group. The difference was signifi-
cant (P<0.05). Details are shown in Table 3.

Compliance

The total compliance rate of the study group
(96.08%) was higher than that of the control
group (78.43%) (P<0.05). The details are shown
in Table 4.

Self-efficacy and healthy behavior

There was no significant difference in scores of
GSES and HPLP between the study group and
the control group at the time of enrollment
(P>0.05). After 6 months of enroliment. The
scores of GSES and HPLP of the 2 groups were
significantly higher than those at the time of
enrollment. The scores of GSES and HPLP of
the study group were higher than those of the
control group, and the difference was signifi-
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Table 3. Comparison of the level of disease cognition between the two groups (X + sd, score)

Group Control group (n=51) Study group (n=51) t P
Treatment plan

Time at enrolment 10.39+3.16 11.64+4.05 1.738 0.085

6 months after enroliment 13.64+4.25™" 16.94+3.02"" 4.520 <0.001
Etiology and harm

Time at enrolment 9.12+3.67 9.64+3.55 0.727 0.469

6 months after enroliment 12.67+4.57" 16.34+2.88" 4.852 <0.001
Precautions

Time at enrolment 8.31+3.16 8.94+3.54 0.948 0.345

6 months after enroliment 11.18+4.31" 15.52+3.37"" 5.665 <0.001
Importance of treatment compliance

Time at enrolment 11.03+2.25 11.16+2.36 0.285 0.776

6 months after enrollment 14.16+3.37" 17.26+2.19"" 5.508 <0.001
Disease observation and follow-up

Time at enrolment 10.17+£2.94 9.98+3.05 0.320 0.750

6 months after enrollment 13.39+2.64" 17.16+2.26™" 7.747 <0.001
The total score

The time at enrolment 56.31+6.38 57.79+7.25 1.094 0.277

6 months after enroliment 72.16+7.95™" 88.61+5.37"" 12.245 <0.001

Note: Compared with the time when this group was enrolled, ***P<0.001.

Table 4. Comparison of compliance between the two groups (n, %)

Partial compliance

Non-compliance  Total compliance

Group Complete compliance
Control group (n=51) 16 (31.37)
Study group (n=51) 29 (56.86)

X2

P

24 (47.06)
20(39.22)

11 (21.57) 40 (78.43)
2(3.92) 49 (96.08)
7141
0.008

Table 5. Comparison of GSES score and HPLP score between the two groups (X + sd, score)

Group Control group (n=51) Study group (n=51) t P
GSES score
Time of enrolment 24.61+4.26 23.19+4.33 1.669 0.098
6 months after enrollment 27.61+4.06™ 31.26+3.07" 5.121 <0.001
HPLP score
The time of enrolment 97.26+10.28 96.34+11.46 0.427 0.670
6 months after enroliment 106.34+11.78" 118.62+13.30™"" 4.936 <0.001

Note: Compared with the time when this group was enrolled, “"P<0.01, *"*P<0.001. GSES: general self-efficacy scale; HPLP:

health-promoting lifestyle profile.
cant (P<0.05). The details are shown in Table 5
and Figure 1.
Quality of life
There was no significant difference in the

scores of all dimensions of GQOL-74 scale
between the study group and control group
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(P>0.05). Six months after enrollment of the
two groups, the scores of all dimensions of
GQOL-74 scale were increased, and the scores
of social function, psychologic function, physi-
cal function, and material life in the study group
were higher than those in the control group,
(P<0.05). The details are shown in Table 6 and
Figure 2.
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Figure 1. Comparison of GSES score and HPLP score between the 2 groups. A: GSES score; B: HPLP score. Com-
pared with this group at the time when it was enrolled, “*P<0.01, "*P<0.001; compared with the control group at 6
months after it was enrolled, ##P<0.001. GSES: general self-efficacy scale; HPLP: health-promoting lifestyle profile.

Table 6. Comparison of the scores of GQOL-74 scale between the two groups (X * sd, score)

Group Control group (n=51)  Study group (n=51) t P
Social function
Time at enrolment 62.15+5.24 61.19+5.78 0.879 0.381
6 months after enroliment 76.38+6.38™" 86.31+£7.28™" 7.326 <0.001
Psychologic function
Time at enrolment 70.36+5.17 71.29+6.31 0.814 0.418
6 months after enroliment 75.29+6.08™ 83.62+7.61" 6.107 <0.001
Physical function
Time at enrolment 65.39+5.17 66.19+5.28 0.773 0.441
6 months after enroliment 73.28+6.22" 80.62+7.18"" 5.518 <0.001
Material life
Time at enrolment 76.68+5.59 77.731£6.02 0.913 0.363
6 months after enroliment 82.29+6.69"" 90.03+5.57"" 6.350 <0.001

Note: Compared with the time when the group was enrolled, “**P<0.001.

Discussion

The condition of multi-drug resisant (MDR-TB)
is protracted and difficult to cure. MDR-TB
patients often have negative emotions such
as worry and scruples, which lead to poor
compliance behavior and low self-care ability
under a double blow of mental and physical
disease, affecting the treatment effect. As a
component element that cannot be ignored in
the process of treatment, nursing services
have a definite impact on the effect of disease
treatment. Conventional nursing follows the
concept of “disease-centeredness”, resulting
in nursing staff being overloaded lacking a sub-
jective initiative. It isdifficult to achieve the
nursing concept of “Patient-centered”, ignoring
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patients’ psychologic and health education
needs. Therefore, the nursing plan needs to be
improved to promote quality of life and healthy
behavior. In this study, KTH integrated nursing
care was applied to patients with MDR-TB. At
the time of paying attention to KABP, the mod-
els of TTM and HBM were integrated to form a
KTH integrated nursing model. This provided
professional nursing guidance for patients fr-
om two aspects of behavior and concept with
respect for the psychologic law of patients. This
enabled promoting patients’ cognition of the
disease, and explained the severity and sus-
ceptibility of the disease, and gradually estab-
lishes health beliefs, and corrected adverse
behaviors, and improved self-management abi-
lity and treatment compliance.
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Figure 2. Comparison of scores of the GQOL-74 scale between 2 groups. A: Social function score; B: Mental function
score; C: Physical function; D: Material life. Compared with this group when it was enrolled, ***P<0.001; compared
with the control group 6 months after enroliment, ##P<0.001. GQOL-74: Generic Quality of Life-74.

KTH integrated nursing care is a nursing model
that combines the advantages of three models
KABP, TTM, and HBM, which can ensure that
the nursing content is more scientific, system-
atic, and targeted [16, 17]. Among these, the
KABP model holds that human behavior is com-
posed of three stages: the acquisition of knowl-
edge, the establishment of beliefs, and the for-
mation of behavior. The TTM model holds that
the changes of individual behavior belong to a
dynamic cycle stage, that can be divided into
an unintentional phase, intentional phase, ac-
tion phase, and maintenance phase. The first
two phases are aimed at self-evaluation and
awakening consciousness, and the latter two
phases are implemented to strengthen man-
agement, help relationship, stimulus control,
and self-liberation. The HBM holds that health
belief is a key link for individuals to change
adverse behavior, and it emphasizes the key
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role of subjective psychology such as individual
belief, thinking, expectation, and reasoning in
changing of human behavior [18, 19]. Chun’s
and other studies reported that KTH integrat-
ed nursing intervention helps to improve pa-
tients’ self-efficacy and quality of life, reduce
the incidence of postoperative complications,
and show higher patient satisfaction [20]. In
this study, the negative conversion rate of spu-
tum bacteria, total effective rate of lesion ab-
sorption, and the total compliance rate for
treatment in the study group were higher than
those in the control group. Six months after
enrollment, the scores of disease knowledge,
GSES, HPLP, and GQOL-74 in the treatment gr-
oup were higher than those of the control
group. Thus it can be seen that giving a KTH
integrated nursing model to MDR-TB patients is
helpful in promoting the outcome of disease,
enhancing disease awareness, and improving
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self-efficacy and quality of life. The rationale for
the analysis is that in the KABP model, a com-
prehensive assessment of patients’ education,
characteristics of the disease, and recognition
of treatment plans, and the formulation of tar-
geted health manuals can help patients estab-
lish positivity and correct beliefs and attitude. It
abandons the form of “duck-feeding” education
in traditional nursing care, so as to give full play
to their subjective initiatives, and prompts pa-
tients to shift from passive to active treatment,
and actively form healthy behaviors [21, 22]. In
the HBM model, strengthening the education of
knowledge about medication, tuberculosis, and
preventive isolation can correct patients’ previ-
ous misunderstandings, improve the ability of
disease cognition and self-management, and
show adaptation to role changes as soon as
possible. This ensures the effect of rehabilita-
tion. In the TTM model, through the establish-
ment of a WeChat platform to establish close
communication with patients, to break through
the restrictions of region, time, and other fac-
tors on medical services. Through text, voice,
video, and other diversified forms, this inte-
grates the relevant knowledge of health educa-
tion into daily life, and gradually improves the
level of patients’ health knowledge. This cannot
only answer patients’ questions in time, but
also provides them with professional guidance,
and avoids the lack of pertinence of centralized
health education [23-25].

In sum, the implementation of a KTH integrat-
ed nursing model for MDR-TB patients is help-
ful to promote sputum bacteria negative con-
version and lesion absorption, and improves
disease cognition, medication compliance, and
improves self-efficacy, healthy behavior and
quality of life. However, there are still some
shortcomings of this study, such as a small
number of samples, short follow-up time, and
lack of relevant clinical research support. Thus,
it is still necessary to use a large sample size
and multicenter prospective study in further
studies.
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