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Background: This study was carried out based on the background that pulmonary tuberculosis seriously
threatens people’s physical health while the current treatment has certain limitations.

Methods: A total of 150 patients with pulmonary tuberculosis who were admitted to Wuhan Jinyintan
Hospital from January 2017 to December 2018 were selected as study participants. Patients were randomly
divided into a control group (n=75) who were treated with routine nursing, and an experimental group (n=75)
who were treated with comprehensive nursing intervention combined with respiratory functional exercises.
Following treatment, the pulmonary function, self-care ability, and other indexes of the patients in both
groups were compared and analyzed.

Results: After nursing intervention, the pulmonary function and self-care ability of patients in the
experimental group were significantly higher than those in the control group. The scores of the 6-minute
walking distance (6MWD) and modified Medical Research Council (nMRC) dyspnea scale of patients
in both groups were significantly higher after nursing intervention compared to before intervention.
Furthermore, after intervention, the scores in the experimental group were significantly higher than those
in the control group. The partial pressure of oxygen (Pa0,), partial pressure of carbon dioxide (PaCO,), and
the quality of life of patients in the experimental group after intervention were significantly better than those
in the control group.

Conclusions: Comprehensive nursing intervention combined with respiratory functional exercises can
significantly improve the pulmonary function, self-care ability, and quality of life of patients with pulmonary
tuberculosis, with obvious clinical efficacy.

Trial registration: Chinese Clinical Trial Registry ChiCTR2100048983.
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Introduction

Pulmonary tuberculosis, also known as the white plague,
is a chronic infectious disease caused by Mycobacterium
tuberculosis and is mainly transmitted through the
respiratory tract (1-4). According to the World Health
Organization, pulmonary tuberculosis affects tens of
millions of people worldwide each year, and the death
toll can reach 3 million annually, making pulmonary
tuberculosis one of the infectious diseases with the highest
incidence and mortality worldwide, with China being one
of the countries with the highest incidence. At present,
medication is the top priority for the clinical treatment of
pulmonary tuberculosis. However, long-term treatment
with medication has its limitations including adverse
reactions and difficulty in repairing damaged tissues (5-8).
In recent years, respiratory functional nursing has been
clinically recognized as a non-medicine therapy. It involves
effective respiratory functional exercises which can increase
body tolerance, relieve dyspnea, and improve immunity
in patients (9,10). We present the following article in
accordance with the CONSORT reporting checklist
(available at https://dx.doi.org/10.21037/apm-21-1178).

Methods
General information

This study was approved by the Ethics Committee of
Wauhan Jinyintan Hospital (No.: 2016112505). All patients
and their families were informed of the purpose and process
of this study, received nursing intervention protocols, and
signed the informed consent. The study followed the guild
lines of Declaration of Helsinki (as revised in 2013) (11).

A total of 150 patients with pulmonary tuberculosis treated
in our hospital from January 2017 to December 2018 were
selected as study participants. Patients were randomly divided
into a control group (n=75) and an experimental group
(n=75) (Figure I). The control group consisted of 44 males
and 31 females, aged from 43 to 71 years, with an average
age of 53.41+6.12 years. The course of disease ranged from
1 week to 8 months. Within the control group, 59 patients
had infiltrative pulmonary tuberculosis, 11 had tuberculous
pleuritis, and 5 had hematogenous disseminated pulmonary
tuberculosis. The experimental group consisted of 46 males
and 29 females, aged from 42 to 72 years, with an average
age of 54.55+6.23 years. The course of disease ranged from
1 week to 7 months. Within the experimental group, 57
patients presented with infiltrative pulmonary tuberculosis,
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12 had tuberculous pleuritis, and 6 had hematogenous
disseminated pulmonary tuberculosis. These two groups
were comparable, with no statistical differences in the general
characteristics between the two groups (P>0.05).

Inclusion and exclusion criteria

Patients were included in this study if they met the
following inclusion criteria: (I) clinical diagnosis of
pulmonary tuberculosis; (II) the length of hospital stay was
more than or equal to 2 weeks; and (III) complete clinical
medical records were available.

Patients with the following conditions were excluded
from this study: (I) tissue pathological changes in other
organs such as brain, heart, kidneys, liver, etc.; (II) asthma,
increased number of blood eosinophils, or other acute
respiratory infectious diseases; and (III) mental and
cognitive disorders or refusal to cooperate with the study.

Study methods

Patients in the control group received routine nursing
of pulmonary tuberculosis. At admission to the hospital,
nursing staff conducted an evaluation of the patient’s
physical condition, progression of the disease, and
psychological changes. Specific routine nursing protocols
were then formulated based on disease examination, mainly
including monitoring changes in vital signs and disease
condition, comforting patients and other nursing measures.

In the experimental group, patients were treated with
comprehensive nursing intervention combined with
respiratory functional exercise. Comprehensive nursing
care involved numerous aspects. First, as with the control
group, primary nurses evaluated patients and following
advice from doctors, a comprehensive nursing protocol
was designed. Psychological intervention involved detailed
communication between medical staff and patients and their
families to establish a good relationship with mutual trust.
Staff should develop a comprehensive understanding of the
patient’s personality, characteristics, family background,
mental status, and emotional changes. This will enable
timely interventions to relieve negative emotions and
enhance the patient’s confidence in managing the disease.
Additionally, trust and cooperation from the patient’s family
should also be encouraged (12-15). Health education on
pulmonary tuberculosis was provided for patients and their
families through group information sessions, individual
guidance, one-to-one questions and answers, etc. through
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Figure 1 Study profile.

the use of multimedia audio and brochures. Enhancing
the understanding and perception of a disease may help
to improve a patient’s treatment compliance and self-
control ability. Medication guidance was provided whereby
medical staff informed patients and their families of the
effects and precautions of drugs as well as the importance
of drug intervention. Raising the patient’s awareness of the
medication used will improve prognosis and boost body
immunity. Medical staff formulated scientific and rational
dietary regimens according to the specific physiques of each
patient and provided guidance in the form of a reasonable
diet plan.

Patients in the experimental group were also given
respiratory functional exercises. This involved sputum
excretion training with the assistance of medical staff,
and respiratory functional exercises such as pursed-lip
breathing, abdominal breathing, squatting, as well as chest-
expanding. During the process of rehabilitation, medical
staff should encourage patients to exercise appropriately,
such as practicing Tai Chi, slow walking, jogging, etc.,
with good control of the intensity and duration of exercise.
In addition, systematic rehabilitation programs should be
developed to progressively increase the exercise regimen
(16-18).
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Observation indexes

Pulmonary function

Spirometry was used to measure the indexes of pulmonary
function including forced expiratory volume in one second
(FEV1), forced vital capacity (FVC), and the ratio of FEV1
to FVC (FEV1/FVC). Differences between the two groups
were compared and analyzed.

The score of 6-minute walking distance (6MWD)

The 6MWD refers to the distance a patient can walk
along a 1-meter round trip on a flat wide surface without
shortness of breath over a 6-minute period. Patients can
take a rest if they lack physical strength midway. The total
walking distance after 6 minutes is then recorded.

Evaluation of dyspnea using the modified Medical
Research Council (nMRC) dyspnea scale

The degree of dyspnea was evaluated before and after
intervention on a scale graded from 0-5. Patients who
experienced dyspnea only during excessive or strenuous
activities were graded 0 and scored 4 points. Patients who
experienced transient tachypnea during fast walking on a
flat road or walking on an incline were graded 1 and scored
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Table 1 A comparison of pulmonary function indexes between the experimental group and the control group (zs)

Group FEV1 (L) FVC (L) FEV1/FVC (%)
Experimental group (n=75) 1.59+0.82 2.45+0.78 58.44+8.81
Control group (n=75) 1.24+0.55 1.83+0.87 54.85+7.92
t 3.0699 4.5952 2.6244
P 0.0025 0.000 0.0096
FEV1, forced expiratory volume in one second; FVC, forced vital capacity.

3 points. Patients with lower walking speeds compared to Results

their peers on a flat road or had to take a rest halfway were
graded 2 and scored 2 points. Patients with tachypnea after
walking a few minutes or about 100 meters on a flat road
and had to take a rest were graded 3 and scored 1 point.
Patients who experienced tachypnea while putting on or

taking off clothes were graded 4 and scored 0.

The partial pressure of blood oxygen (Pa0,) and partial
pressure of carbon dioxide in the artery (PaCQO,)

The PaO, and PaCO, were assessed in patients using blood-
gas analyzers.

Self-care ability

The self-care ability of patients was evaluated by the
exercise of self-care agency (ESCA) scale, including
health knowledge level, self-care skills, sense of self-care
responsibility, and self-concept. Higher scores indicated
better self-care ability.

Quality of life

The quality of life of the patients after nursing intervention
was evaluated using the health-related quality of life
questionnaire, including questions related to daily activities,
social activities, depression, and anxiety. Higher scores on
daily activities and social activities indicated better quality of
life, and higher scores on depression and anxiety indicated
poorer psychological state.

Statistical treatment

Data was analyzed and represented using SPS$S20.0 and
GraphPad Prism 7 (GraphPad Software, San Diego, USA),
respectively. Measurement data were compared using
the Student’s #-test and enumeration data were assessed
using the y’ test and normality test. A P value <0.05 was
considered statistically significant.
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A comparison of pulmonary function indexes between the
experimental group and the control group

After nursing intervention, all pulmonary function indexes
of patients in the experimental group were significantly
higher than those in the control group (P<0.05; Table I).

A comparison of the 6MWD between the experimental
group and the control group

The 6MWD after nursing intervention in both groups
was significantly higher than that before intervention.
Furthermore, after intervention, the 6 MWD in the
experimental group was significantly higher than that in the
control group (P<0.05; Figure 2).

A comparison of the mMRC scale score between the
experimental group and the control group

The mMRC scores after nursing intervention in both
groups were significantly higher than those before
intervention. Furthermore, after intervention, the mMRC
scores in the experimental group were significantly higher
than those in the control group (P<0.05; Figure 3).

A Comparison of PaO, and PaCO, between the
experimental group and the control group

The PaO, and PaCO, in the experimental group were
significantly better than those in the control group (P<0.05;
Figure 4).

A comparison of self-care ability between the experimental
group and the control group

The scores of health knowledge level, self-care skills,
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Figure 2 A comparison of the 6MWD between the experimental
group and the control group (x+s). The abscissa represents before
and after nursing intervention, while the ordinate represents
distance (m). In the experimental group, the 6MWD before and
after nursing intervention were 429.3£51.7 and 518.5+59.8 m,
respectively. In the control group, the 6MWD before and
after nursing intervention were 421.8+52.5 and 486.5+58.3 m,
respectively. *, indicates a significant difference in 6MWD before
and after nursing intervention in the experimental group (t=9.7722,
P=0.000). **, indicates a significant difference in 6MWD before
and after nursing intervention in the control group (t=7.1419,
P=0.000). ***, indicates a significant difference in 6 MWD between
the two groups after nursing intervention (t=3.3183, P=0.0011).
6MWD, 6-minute walking distance.

sense of self-care responsibility, and self-concept in the
experimental group were significantly higher than those in
the control group (P<0.001; Table 2).

A comparison of the quality of life between the
experimental group and the control group

The life quality scores in the experimental group were
significantly better than those in the control group (P<0.001;
Table 3).

Discussion

Pulmonary tuberculosis is a disease with a high rate of
recurrence and mortality. Clinically, many antagonistic
drugs such as rifampicin and isoniazid have shown obvious
therapeutic effects, but these drugs also have many adverse
effects, leading to unsatisfactory outcomes (19-22). In
recent years, many researchers have focused on respiratory
rehabilitation nursing. Studies by Ngai ez /. (23) on
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Figure 3 A comparison of mMRC between the experimental group
and the control group (xxs). The abscissa represents before and
after nursing intervention, while the ordinate represents mMRC
score. In the experimental group, the mMRC scores before and
after nursing intervention were 2.1+0.4 and 3.8+0.6, respectively.
In the control group, the mMRC scores before and after nursing
intervention were 2.2+0.5 and 3.1x0.4, respectively. *, indicates a
significant difference in mMRC scores before and after nursing
intervention in the experimental group (t=20.4163, P=0.000). **,
indicates a significant difference in mMRC scores before and after
nursing intervention in the control group (t=12.1725, P=0.000).
***indicates a significant difference in mMRC scores between
the two groups after nursing intervention (t=8.4067, P=0.000).
mMRC, modified Medical Research Council.
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Figure 4 A comparison of PaO, and PaCO, between the
experimental group and the control group (xxs). The abscissa
represents PaO, and PaCO,, while the ordinate represents PaO,
and PaCO, values (mmHg). In the experimental group, the PaO,
and PaCO, were 76.9+4.5 and 36.2+2.6 mmHg, respectively.
In the control group, the PaO, and PaCO, were 71.9+3.4 and
38.4+1.7 mmHg, respectively. *, indicates a significant difference in
PaO, between the two groups (t=7.6775, P=0.000). **, indicates a
significant difference in PaCO, between the two groups (t=6.1332,
P=0.000).
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Table 2 A comparison of self-care ability between the experimental group and the control group (s)

Group Health knowledge level Self-care skills Sense of self-care responsibility Self-concept
Experimental group (n=75) 40.02+4.35 45.66+3.12 28.74+6.01 28.49+3.78
Control group (n=75) 31.24+4.42 36.96+6.64 21.13+6.38 23.18+3.71

t 12.2610 10.2698 7.5191 8.6824

P <0.001 <0.001 <0.001 <0.001

Table 3 A comparison of the quality life between the experimental group and the control group (s)

Group Daily activities Social activities Depression psychology Anxiety psychology
Experimental group (n=75) 44.9+9.2 28.6+2.1 19.4+0.5 16.7+£0.5
Control group (n=75) 37.6+8.3 25.9+1.8 20.1+0.4 21.7+0.8

t 5.1022 8.4540 9.4675 48.8992

P <0.001 <0.001 <0.001 <0.001

respiratory rehabilitation nursing have demonstrated that
scientific and reasonable respiratory functional exercises can
significantly improve the pulmonary function of patients
with pulmonary tuberculosis, enhance body endurance,
and can further improve self-care ability. This concurs
with the current study, which showed that after nursing
intervention, the pulmonary function indexes and self-care
ability in the experimental group were significantly higher
than those in the control group. The scores of the 6MWD
and mMRC in the experimental group were significantly
higher after nursing intervention compared to before
intervention. Furthermore, the scores in the experimental
group after intervention were significantly higher than
those in the control group after intervention. The Pa0O,,
PaCO,, and quality of life in the experimental group after
the intervention were significantly better than those in
the control group. Comprehensive nursing intervention
combined with respiratory functional exercises lay emphasis
on improving the patient’s understanding of pulmonary
tuberculosis from a cognitive and psychological perspective,
allowing them to fully recognize the importance of
respiratory functional exercises for recovery and motivating
their sense of self-care responsibility and confidence,
thereby raising an awareness of health and improving self-
care ability.

In conclusion, comprehensive nursing intervention
combined with respiratory functional exercises can improve
the pulmonary function, self-care ability, and quality of
life of patients with pulmonary tuberculosis. Enhancing
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a patient’s understanding of the tuberculosis disease
and stimulating their sense of responsibility for health
management is a worthy clinical application and should be
encouraged.
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