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Background: Self-management behaviors can reduce the progression of an illness. Although various factors affect self-management, no study has been
conducted on the self-management of tuberculosis (TB) through path analysis.
Objectives: This study evaluated the factors affecting self-management in TB patients using path analysis.
Methods: A cross-sectional study was done on 133 non-prisoner TB patients that referred to all health centers in Karaj, Iran, in 2017. A structured questionnaire was applied. Data were analyzed with SPSS-17 and Lisrel 8.8, utilizing statistical path analysis to evaluate the relationships between self-management
and its related factors.
Results: Overall, 52.3% of the participants in the study were female and 47.7% were male. Respondents of were 46.9% smear-positive, 9.4% smear-negative,
and 43.8% extra-pulmonary TB. Fit indices confirmed the model fitness and logical relationships between the variables according to the conceptual model
(χ2 = 49.80, df = 25). The final path model showed that age (β = 0.84), attitude (β = 0.10), marital status (β = 0.04), and house condition (β = 0.03) impact
self-management through the direct path. Knowledge (β = 0.83) and education (β = 0.16) affect self-management through both direct and indirect
paths. Education indirectly affects self-management through both knowledge and attitude. Knowledge indirectly impacts self-management through
attitude. In other words, knowledge and attitude mediate the relationship between some factors and self-management.
Conclusions: This study provided an empirical model that illustrates the relationships between self-management and related factors in TB patients.
The knowledge can be the target of interventions in support of self-management.
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BACKGROUND
Tuberculosis (TB) is a major cause of chronic pulmonary infection [1].
Approximately one-third of the world’s population is infected with TB
bacilli and at risk of developing active TB. Each year, approximately
9 million people are affected by active TB, and about 1.5–2 million people die from it. As a result, TB is a global health concern [2, 3].
TB can cause prolonged and significant impairment of lung function
such as bronchiectasis and chronic obstructive pulmonary disease (COPD),
which increases the number of episodes of TB, especially in multidrug-resistant (MDR) patients [4–6]. The detection and appropriate treatment of
active cases can play an important role in TB prevention. TB disease is
treated with at least six months of combinations of several antibiotics to
reduce the risk of antibiotic resistance. Increased drug-resistant TB in some
areas threatens the achievements of global TB control programs [7]. Directly
Observed Treatment Short-course (DOTS) strategy has been the mainstay
of adherence promotion since its introduction in the 1990s [8].
One of the most important factors in the success of treatment and
fewer complications is increased awareness and adequate management
of the disease by the patient. The self-management behaviors are routine
activities including acceptance of treatment plan, self-monitoring behaviors, and establishing a link between treatment plan and disease symptoms that a person does to manage their chronic illness such as diabetes,
epilepsy, asthma, and coronary artery disease. Self-management behaviors promote health, control the signs and symptoms of disease, and

reduce the effects of the illness. Self-management behaviors include
methods that affect the performance, emotions, interpersonal communication, and the quality of the treatment regimen [9, 10].
Self-management behaviors reduce the progression of illness and
increase the patient’s quality of life through changes in lifestyle,
decision-making about treatments tailored to the patient’s social context,
monitoring activities, and management of signs and symptoms. These
behaviors are a tool that helps patients to execute safely trained skills to
control their illness and solve the common problems and complications of
the disease [11, 12]. Socioeconomic factors such as low educational level,
low income, and low quality of interpersonal and family relationships are
serious problems with the self-management process [13].
Researchers have shown that self-management behaviors in some diseases improve patient outcomes and treatment acceptance, eliminate the
complications of the disease and hospitalization, and increase the knowledge and skills of patients and their caretakers to maintain and improve
their health [10, 11, 14–18].
Self-management behavior and its related factors have been researched
in some chronic diseases such as diabetes, epilepsy, asthma, and coronary
artery disease, but there has been no study conducted on TB self-management. Cho et al. [19] discussed socio-demographic factors, including gender, marital status, family structure, family support, and income influence
self-care in TB patients. Researchers have investigated factors affecting the
self-management in patients with chronic disease and revealed the impacts
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of socio-demographic (age, education, job, income), knowledge, attitude,
family/community support, social connections, and the ability to deal
with stress and stigma on self-management [20–24]. It has been revealed
that socio-demographic factors including age, education, occupation,
family support, residential locality, and income impact knowledge;
education and income influence attitude [22, 24–27]. The research question guiding this investigation is which factors may directly or indirectly
affect self-management behaviors among TB patients.

OBJECTIVES
Given that self-management behaviors can reduce illness progression,
recognizing related factors is very important. Although various factors
affect self-management, no study has been conducted on the
self-management of TB through path analysis that examines the possibility of a mediating model to assay direct and indirect contributors to
self-management among TB patients. The aim of this survey was to evaluate the factors affecting self-management among a sample of Iranian TB
patients through path analysis.

Design

METHODS

This survey was a cross-sectional study conducted as a census on all
non-prisoner TB patients in health care centers that have been implementing the DOTS strategy across Karaj, Iran. Data were collected
between March 2016 and February 2017.

Participants
The study size was 133 non-prisoner TB patients that referred to all
health care centers in Karaj, Iran, from March 2016 to February 2017.
Every type of TB patient, including smear-positive/negative pulmonary
TB and extra-pulmonary TB, participated in the study. The inclusion
criteria were TB patients who completed at least two months of their
treatment plan. The exclusion criteria were mentally disabled patients,
individuals with a history of dementia, Alzheimer’s disease and severe
psychiatric disease. All participants signed an informed consent form.

Research variables
Socio-demographic characteristics included age, gender, nationality, marital status, education (e.g., illiterate, elementary, middle school, high
school, and university), occupation, income, type of TB disease, location
of living (urban, rural, margin), marital status, history of previous TB or
another disease, history of TB in the family, housing conditions (number
of rooms and number of people in the house), health access (distance to
health facility), the number of hospitalizations after TB diagnosis, and
cause of hospitalization. The dependent variables were knowledge, attitude, and self-management. Variables were used in the path analysis
included age, marital status, education, number of rooms, distance to a
health care center, knowledge, attitude, and self-management.
The knowledge questionnaire included 12 questions about the cause
of TB, symptoms, ways of transmission, prevention, and treatment of disease. Each question was rated in such that a score of 1 was given to correct
responses and a score of zero was used for incorrect/don’t know responses.
The responses to these questions were added together to generate a
knowledge score ranging from 0 to 12. Attitude questionnaire (9 questions) was structured on the five-point Likert scale (1 = quite agree, 2 =
agree, 3 = no idea, 4 = disagree, and 5 = quite disagree). The attitude score
ranged from 9 to 45. The self-management questionnaire (21 questions)
included questions about drug consumption, medical visits, and lifestyle.
Questions were structured on the five-point Likert scale (1 = never, 2 =
rarely, 3 = sometimes, 4 = often, and 5 = always). The self-management
score ranged from 21 to 105. Cronbach’s alpha coefficients for knowledge, attitude, and self-management were respectively 0.781, 0.714, and
0.83. The questionnaire was completed by trained experts through interviews with TB patients. The total volume of samples was 133 people.

Statistical methods
Statistical presentation and analysis of the present studied data were carried out using the mean and standard deviation numbers with the
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percentage of cases. The mean of the self-management score was compared between patients admitted to the hospital and those not admitted
using the two-tailed t-test. We used a one-way analysis of variance
(ANOVA) to determine the effect of the marital status on the knowledge, attitude, and self-management scores. The Pearson correlation
coefficient was calculated to evaluate the relationships among the variables except for the variable marital status that was computed by the
coefficient eta. Then, the collected data were analyzed using path analysis. Path analysis was applied to evaluate the relationships among
socio-demographic status, self-management, knowledge, and attitude.
Path analysis is a statistical method that can be used to analyze relationships between a set of independent variables and a dependent variable.
Path analysis is an extension of the regression model, which researchers
use to test the fit of a correlation matrix with a causal model that they
test [28].
In relation to fitness indices of models in path analysis, chi-square to
degrees of freedom index (χ2/df) <3 is preferred, even though some
researchers consider a score of 4 and even 5 to indicate a good fit. Other
indices for fitting the model include the normed fit index, comparative
fit index, and the goodness of fit index, with preferred values >0.9. In the
root mean square error of approximation criteria, a score of ≤0.05 indicates a good fit, and up to 0.08 is acceptable, although some sources
consider a score up to 0.11 acceptable. SPSS-17 and Lisrel-8.8 software
was used for data analysis with the application of path analysis.
According to previous studies [22, 24–27], a conceptual framework is
investigated by using Path analysis (Figure 1).

RESULTS
Demographic characteristics
Of 133 participants in the study, 52.3% were female and 47.7% were
male. The age of the people ranged from 7 to 88 years old (mean ± SD =
48.8 ± 17.76); the highest percentage was in the age group of 31–50 years
(34.9%). Most of the patients were Iranian (83.2%), and most (89.3%)
lived in the city. The type of TB disease in patients was: 46.9% positive
smears, 9.4% negative pulmonary smear, and 43.8% extra-pulmonary.
Demographic Characteristics of patients is shown in Table 1.
Overall, 75.6% of patients were not admitted to the hospital after
diagnosis of TB, and 24.4% were hospitalized at least once. The reasons
for hospitalization included exacerbation of symptoms (50%), symptoms
that failed to improve (16.7%), drug complications (6.7%), drug intolerance (3.3%), and disassociation in drug use (3.3%). Self-management
level was significantly higher in patients who were not admitted to
the hospital after TB diagnosis by using a two-tailed test analysis
(self-management mean ± SD in non-admitted and admitted TB patients,
respectively, was 90.39 ± 9.4 and 86.43 ± 10.1; p = 0.045). We used a oneway ANOVA to determine the effect of marital status on the knowledge,
attitude, and self-management scores. There was a significant difference
between self-management and marital status (p = 0.029). After the post
hoc test (Bonferroni), self-management level was significantly higher in
the married group than divorced and widowed individuals (p = 0.025).

Correlation coefficients
Prior to path analysis, bivariate analysis was used to assess the existing
correlations between variables. As seen in Table 2, self-management was
directly correlated with education, the number of rooms in the house,
and knowledge. Knowledge was also directly correlated with education
and the number of rooms in the house. The attitude was directly correlated with age and patient hospitalization.
The relationship between self-management and its related factors in
patients with TB was studied based on the path analysis model (Figure 2
and Table 3). According to the developed path diagram, the variable of age
affects the self-management from both direct and indirect paths, but the
indirect path was insignificant. Among the variables that affected self-
management just through a path, the variable of age and number of rooms
in the house were the highest (standardized beta coefficient; β = 0.84) and
lowest (β = 0.03) impact respectively; higher age and the number of
rooms in the house will lead to better self-management. The variable of
knowledge had the highest impact on self-management among variables
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FIGURE 1
Hypothesized conceptual framework of the relationships among the study variables.

words, the fitted model had no significant differences in the conceptual
model (Table 4).

TABLE 1
Demographic characteristics of TB patients
Demographic characteristics
Sex
Age group

Nationality
Marital status

Educational level

Tuberculosis type

Location of living

Home distance to
health care center

Male
Female
1–10
11–30
31–50
51–70
>70
Iranian
Non-Iranian
Single
Married
Divorced
Widow
Illiterate
Elementary
Middle school
High school
University
Pulmonary smear
positive
Pulmonary smear
negative
Extra pulmonary
Urban
Rural
Margin
Less than 10 min
10–20 min
20–30 min
More than 30 min

DISCUSSION

Frequency
Number

Valid Percent

63
70
2
23
49
43
16
111
22
24
91
2
16
33
36
16
34
14
62

47.7
52.3
1.6
17.8
34.9
33.3
12.4
83.2
16.8
18.3
68
1.5
12.2
24.8
27.1
12
25.6
10.5
46.9

12

9.4

59
119
3
11
36
64
23
10

43.8
89.3
2.3
8.4
27.1
48.1
17.3
7.5

that influenced both direct and indirect paths (β = 0.83); as the individual’s knowledge increases, their level of self-management also enhances.
Knowledge indirectly affects self-management through attitude
(β = 0.69). Education also affects self-management through the direct
and indirect paths (β = 0.16). Education indirectly impacts self-management
through knowledge and attitude.
Fit indices confirmed the model fitness and logical relationships
between the variables according to the conceptual model. In other
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In this study, we provide an empirical model that illustrates the relationships between self-management and related factors in TB patients. We
revealed (i) age, attitude, marital status, and house condition (number of
rooms) had respectively the most impact on self-management just
through the direct path; (ii) knowledge and education had an impact on
self-management among variables that influenced both direct and indirect paths, knowledge had the greatest impact on self-management; (iii)
education indirectly affects self-management through both knowledge
and attitude. Knowledge indirectly impacts self-management through
attitude. Knowledge and attitude mediate the relationship between some
factors and self-management.
No previous research has investigated self-management behavior and its
related factors in TB patients. Several types of research used a correlation
method between TB self-care and related factors. They revealed factors,
including gender, marital status, family structure, family support, income,
and knowledge affect the self-care of TB patients [19, 29]. To our knowledge,
our survey is the first research to investigate the relationships between variables that affect self-management in TB Patients using path analysis.
In this study, there was a significant direct and indirect relationship
between knowledge and self-management so that the increased individual’s knowledge leads to enhancement of TB self-management, which is
consistent with other studies in chronic disease self-management [24,
30]. The DOTS strategy that is done in health centers has been considered as a basic and effective factor in developing countries for better
treatment and more adherence to the TB control program [8]. One of
the activities in this program is training patients about the signs and
symptoms of TB, prevention, correct drug use, and drug complications.
Increased knowledge related to the disease can be very important for
self-management. Therefore, the communication between the provider
and the patient may play an important role in increasing knowledge,
attitude, and self-management of their disease. Studies have shown educational interventions can increase the level of knowledge, behavior, and
self-care of pulmonary TB patients [31, 32].
In our study, the results demonstrated that attitude directly affects
self-management and mediates the effect of knowledge and education on
self-management. Studies have shown that attitude contains feelings,
beliefs, or opinions that could be both facilitators and barriers to
self-management. Positive attitude to disease such as the increased perceptions of control is an important facilitator of self-management, and
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TABLE 2
Correlations between structural parameters
Age
MS
Edu
HDH
NHR
PH
SM
PK
PA

Age

MS

Edu

HDH

NHR

PH

SM

PK

PA

1
0.68
-0.282**
0.154
0.085
-0.071
0.044
-0.039
0.226**

—
1
0.35
0.105
0.239
0.159
0.549
0.359
0.391

—
—
1
-0.060
0.207*
-0.027
0.179*
0.342**
0.146

—
—
—
1
0.091
0.033
-0.144
-0.137
0.001

—
—
—
—
1
-0.051
0.244**
0.224**
0.027

—
—
—
—
—
1
-0.132
-0.078
0.198*

—
—
—
—
—
—
1
0.236**
0.041

—
—
—
—
—
—
—
1
0.003

—
—
—
—
—
—
—
—
1

MS = marital status; Edu = education; HDH = home distance to health center; PH = patient hospitalization; SM = self-management; PK = patient knowledge; PA =
patient attitude; NHR = number of house rooms.
Note: The correlations between the structural parameters were computed by the Pearson correlation coefficient, except for the variable MS which was by the
coefficient eta.

FIGURE 2
Full empirical model (empirical path model for effects of factors among Iranian Tuberculosis Patients on
self-management.

Table 3

Path coefficients
Variable
Age
Marital status
Education
Distance
Room number
Attitude
Knowledge

Direct effect

Indirect effect

Total effect

t-value
(for direct)

t-value
(for indirect

R2

0.84
0.04
0.07
0.38†
0.03
0.10
0.14

0.06*
—
0.0864
—
—
—
0.69

0.84
0.04
0.16
0.38*
0.03
0.10
0.83

78.57
3.57
6.11
1.94*
3.22
5.63
9.09

0.72
—
4.14

0.99

—
—
15.40

†, not significant.

Table 4
Goodness of fit indices (n = 133)
χ2

df

CFI

GFI

NFI

RMSEA

49.80

25

0.98

0.93

0.92

0.00

Note: df = degrees of freedom; CFI = comparative fit index; GFI = goodness of fit index; NFI = normed fit index; RMSEA = root mean square error of
approximation.
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negative beliefs towards self-management, such as believing that
self-management was time-consuming, inconvenient, or complex, prevented self-management behaviors [24, 33, 34]. In this study marital status directly affected self-management so that people who lived with other
persons had better self-management. The presence of a life partner may
influence self-management due to more supervision, providing reminders about medication, accompanying individuals to medical services, and
attention of partner to disease [24, 30]. A life partner provides a better
emotional and informational support for the patient and it is an important factor for chronic disease. These findings are consistent with other
studies that revealed the social and family support is a determinant variable and could be important to successful self-management behavior of
chronic illnesses [19, 35–37].
The results showed that house conditions, including the number of
rooms, directly impact self-management so that living in houses that have
more room leads to better self-management. Given that living in a separate
room with good ventilation and sunshine is important in the prevention
and treatment of TB, house conditions can be affected by self-management.
Wardani et al. [38] studied TB incidence and related factors based on a
structured equation model and revealed that the variable of housing condition was as latent variables of TB incidence. Their results indicated that
people with lower education, occupation, income, and social class tend to
have housed with overcrowded, inadequate ventilation, and indoor air pollutants. Those factors will increase the risk of TB [38]. Other studies have
also shown housing conditions affect TB incidence [39, 40].
In this study, education had a direct effect on self-management in
that people with higher education had better self-management.
Education had an indirect effect through knowledge and attitude affect
self-management. These findings are consistent with other studies that
revealed the importance of education on knowledge, attitude, and
self-management [26, 30, 38].
Our research showed that age directly impacts self-management so that
a higher age is associated with better self-management. This can suggest
that when people grow older, they care more about their health. Our findings in the bivariate analysis showed a direct correlation between age and
attitude, so as age increased the attitude to TB disease increased, which
can be one of the reasons for higher self-management. Other studies have
shown a negative correlation between self-management/self-care or health
literacy and age [25, 32, 41]. Grey et al. [42] showed age as an individual
factor is variable in the self-management of chronic disease . This disparity
in our study can be from methodological differences.

Limitations
There are several limitations within this study. First, our sample size was
relatively small, which limits our power to detect significant results;
therefore, further studies are needed to establish our model. Second,
self-management was assessed by self-report scales that may not have adequately reflected these constructs. Third, the factors assessed in this
study are low and more factors are needed to be studied.

CONCLUSIONS
In conclusion, we provided an empirical model that illustrates the relationships between self-management and related factors in TB patients. The most
important factor that affects self-management through both direct and indirect paths is knowledge. The indirect path is through attitude so that
increased knowledge leads to more positive attitudes to TB and improves
self-management. Therefore, the communication between the health provider and the patient in health centers can play an important role in increasing knowledge, attitude, and self-management of their disease. We suggest
that health education be increased by health professionals to both TB
patients and their families who support the patients. Further studies are
needed with more variables and sample sizes to establish our model.
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