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Background: Early treatment of pulmonary tuberculosis (PTB) is necessary for a successful tuberculosis (TB) control program.
Objectives: The objective of this study was to determine total treatment delay and its associated factors among PTB patients in Ahvaz.
Patients and Methods: A retrospective study was performed among newly diagnosed PTB cases registered in 2010 at the Ahvaz health
center. Total treatment delay was defined as the time interval between the onsets of cough to the initiation of anti-TB treatment.
Tuberculosis diagnosis and treatment was based on the national TB program (NTP). Data analysis was performed using the SPSS software
by chi-square and Fisher's exact test with odds ratio (OR) and 95% confidence interval (CI).
Results: The mean age of the patients was 38.9 ± 12.3 years; 83 were male and 56 were female. Of the 139 smear positive PTB cases, 91 (65.5%)
cases had received delayed-treatment. The mean time between onset of symptoms, diagnosis and treatment was 73 days (median: 48
days, range: 4-570 days). Female gender (OR (95% CI): 2.9, 1.03-8.23, P = 0.02), smoking (OR (95% CI): 0.49, 0.22-0.96, P = 0.04) and receiving
immunosuppressive drugs (OR (95% CI): 8.18, 1.09-75.31, P < 0.05) were associated with longer delayed time.
Conclusions: Delayed diagnosis and treatment of tuberculosis appears to be the main problem in the TB control program of the region.
Delayed time is significantly associated with female gender, smoking and immunosuppressive drugs.
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1. Background
Although in the recent years, tuberculosis (TB) control
has improved by the implementation of programs such
as directly observed treatment short course (DOTS) and
stop TB strategy yet, TB remains a public health problem
in middle- and low-income countries (1, 2). Tuberculosis
with two million deaths each year and incidence of approximately nine million, after human immunodeficiency
virus (HIV), is second among lethal infectious agents in the
world ranking (2, 3). More than 90% of TB cases occur in
developing countries, and about 75% happen in the 15-54
age group. Absences at workplaces due to illness and TBrelated death resulted in about a 30% family income reduction (4). Tuberculosis is a major public health problem in
Iran (5).
Khuzestan province in southwestern Iran, due to geopolitical circumstances and having a long border with Iraq is
very important in terms of TB control. Iranian Center for
Diseases Control (CDC) (ministry of health) has classified
Khuzestan in the mid zone of high burden provinces with
TB cases. In a study conducted in Khuzestan, incidence of
TB in this province was estimated to be 50 per 100 000 individuals (6). Early diagnosis and appropriate treatment
of TB are the most important indicators of disease control
in the community (7). One of the reasons for the failure of

TB control is a delay in diagnosis and treatment (2). Delay
in initiating treatment results in increasing severity of
the disease, mortality and transmission. If the interval between the presentation of the first symptoms of disease,
diagnosis and treatment of disease is prolonged, the risk
of TB transmission will be increased.
With progression of pulmonary lesions, the likelihood
of bacterial resistance and mortality is increased and
consequently successful treatment outcome will be decreased (8). One of the serious problems of TB control in
Khuzestan similar to other parts of Iran is the emergence
of multidrug-resistant tuberculosis (MDR-TB). Poor treatment outcome of tuberculosis led to MDR-TB making the
control of tuberculosis more complex and this vicious
cycle continues (9). Delay in diagnosis and treatment of
pulmonary tuberculosis (PTB) is one of the reasons for
the failure to control the disease. Determination of the
causes of delay in timely diagnosis and treatment is one
of the most important steps that must be taken for implementing the national program for TB (NTP) in each region.
Much of the delay in diagnosis and treatment of disease
are due to two reasons, delays of patients in referring to
health centers and delay by the health system (health care
workers and health staff). The high treatment success rate
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of Directly Observed Treatment Short Course (DOTS) may
be achieved by ways of shortening diagnostic delays (3). A
few studies about the causes of delays in Iran are available
(5) yet so far we have found no study on this topic that has
been conducted in the Khuzestan province.

2. Objectives

Therefore, this study was conducted to investigate reasons of delay in TB diagnosis and treatment in this region.

3. Patients and Methods

In a cross-sectional study in the Ahvaz Health Center,
newly diagnosed sputum smear positive patients with
PTB in 2010 were investigated. Medical information of
patients, from the time of first clinical presentation to
the time of diagnosis based on sputum examination, and
starting treatment were studied. Date of the first manifestation of PTB, smear positive diagnosis and initiation of
anti-TB drug were extracted from the patient's files. Total
treatment delay (TTD) was defined as the time interval between the onset of cough (more than two weeks of duration) to the first visit to private physician or health center,
plus the health system delay, which is the interval from the
first visit to the initiation of anti-TB treatment (7, 10). Total
treatment delay of less than four weeks (time of the first
symptom presentation to time of receiving drugs) was
defined as timely treatment; TTD of more than four weeks
was classified as delayed treatment.
Tuberculosis diagnosis and treatment was based on NTP.

Cases with at least two sputum smears positive for acid fast
bacillus (SSP-AFB) or, a chest radiography suggestive of tuberculosis plus one SSP-AFB or, sputum culture positive for
TB and one SSP-AFB were defined as sputum smear positive
pulmonary tuberculosis. Patients with PTB were placed in
two groups of early detected and treated (EDT) and late
detected and treated (LDT). Data for each group, including
age, gender, location, education, HIV infection, intravenous drug abuse, underlying disease, prison history, symptoms, medications and other variables related to the study
were analyzed. Data analysis was performed using the SPSS
software by use of chi-square and Fisher's exact test with
odds ratio (OR) and 95% confidence interval (CI).

4. Results
This study included 181 PTB cases, amongst which 139
(76.8%) were smear-positive. The mean age of the patients
was 38.9 ± 12.3 years, 83 were male and 56 were female. Of
the 139 smear positive PTB cases, 48 (34.5%) patients were in
the EDT group and 91 (65.5%) cases were in the LDT group.
Mean age of both groups was similar (34.1 years versus 34.9
years, P= 0.54). The mean time between onset of symptoms
and diagnosis and treatment was 73 days (median: 48 days,
range: 4-570 days). Frequency of factors affecting diagnosis and treatment of both groups are shown in Table 1. Female gender (OR (95% CI): 2.9, 1.03-8.23, P = 0.02), smoking
(OR (95% CI): 0.49, 0.22-0.96, P = 0.04) and receiving immunosuppressive drugs (OR (95% CI): 8.18, 1.09-75.31, P < 0.05)
were associated with longer total delay.

Table 1. Comparison of Factors Affecting the Diagnosis and Treatment of Cases With Pulmonary Tuberculosis a,b
Factors
Age, y
< 15

15-65
> 65

Gender
Male

Female c

Residency
Urban
Rural

Imprisonment
IVDU

HIV infection

Bronchial Asthma
COPD

Smokingc

Immunosuppressive drugsc
DM

EDT Group (n = 48)
1 (2.1)

LDT Group (n = 91)
3 (3.3)

40 (83.3)

76 (83.5)

43 (89.6)

68 (74.7)

7 (14.6)

5 (10.4)

26 (54.2)

12 (13.2)

1.12, 0.41-3.07

0.50

2.9, 1.03-8.23

13 (14.3)

1.02, 0.38-2.77

1 (1.1)

3.91, 0.35-44.30

4 (4.4)

3 (6.3)

0.52

0.58, 0.28-1.19

3 (6.3)

2 (4.2)

0.62, 0.06-6.17

0.99, 0.39-2.53

61 (67.0)

30 (33.0)

2 (4.2)

P Value

23 (25.3)

22 (45.8)
7 (14.6)

Odds Ratio (95% CI)

7 (7.7)

9 (9.9)

0.09

0.57

0.45

0.52, 0.10-2.62

0.34
0.04

0.61, 0.16-2.36

37 (40.7)

0.49,0.22-0.96

6 (12.5)

7 (7.7)

1.77, 0.54-5.42

1 (1.1)

0.02

1.45, 0.31-6.76

12 (25.0)
4 (8.3)

0.57

8.18, 1.09-75.31

0.27

0.35

< 0.05
0.26

a Abbreviations: EDT, early detection and treatment; LDT, late detection and treatment; CI, confidence interval; IVDU, intravenous drug users; HIV,
human immunodeficiency virus; COPD, chronic obstructive pulmonary diseases; DM, diabetes mellitus.
b Data are presented as No. (%).
c Statically significant.
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5. Discussion
Studies conducted in different countries have shown
that many factors are involved in delayed diagnosis
and treatment of tuberculosis (5, 7, 8, 10-15). Patient and
health system delays in TB management are mediated
by individual, socioeconomics and diagnostic factors.
An important factor is the lack of sufficient awareness of
signs and symptoms of TB in the general population or
health workers (16). Low TB knowledge caused a delay in
referring patients to facilities, as well as a delay in tuberculosis diagnostic health system (17). However, because of
the retrospective nature of this study we could not evaluate patients’ causes of delay when referring to health
centers. However, other studies conducted in this region
(18) have revealed that awareness about the disease in the
general population and in some health professionals was
low. The present study revealed that the median of total
delay from the first TB symptom to initiating treatment
was 73 days. In previous studies this delay ranged from 25
days to 185 days (3).
In a study by Nasehi et al. (5) this duration was 54 days,
while Cheng et al. (15) reported 58 days, Hussen et al. (17) 97
days, and Saifodine et al. (11) 150 days. The reason for these
differences depends on people's access to health services
in various areas, (particularly in remote areas) quality of
DOTS programs, public awareness of TB, people’s level of
education, socio-economic status and resource limitation in different areas (1, 3, 13, 16, 19). In this study, 65.5% of
patients started anti-tuberculosis treatment with a delay
of more than four weeks. This long duration of delay in
TB treatment happened in 70% of patients as reported by
Saifodine et al. (11) in Mozambique and in 72.5% of patients
by the study of Guneylioglu et al. (19) and colleagues in
Turkey. As mentioned previously, socio-economic status,
population distribution, the percentage of literate individuals, quality of health care services, and general poverty in different areas can explain these differences. There
are many factors associated with delays in diagnosis and
initiating treatment. These factors have not always been
similar in all societies and even within countries (2, 3, 16).
Storla et al. (2) in a meta-analysis of factors on delays in
TB diagnosis and treatment explained that HIV infection,
being of old age, low level of education, long distance to
health facilities, male gender, first visit by physician not
familiar to NTP, rural residence and HIV infection were
the most prevalent factors associated with diagnostic
and treatment delays. In our study, several factors such
as sex, old age, rural and urban settlements, debilitating
diseases (such as diabetes, bronchial asthma and chronic
obstructive pulmonary disease), smoking, intravenous
drug abuse, HIV infection and history of incarceration
were examined. Among these factors, female sex, drug
addiction, asthma, chronic lung disease, smoking, immunosuppressive drug consumption and diabetes mellitus may be considered as factors influencing delay in
treatment, although the difference was significant only
Jundishapur J Microbiol. 2015;8(3):e19238

in women, smokers and immunosuppressive drug consumers (< 0.05).
Our findings are consistent with that of Storla et al.
(2) and other investigators. The reason for longer delays
among patients living in urban areas compared to rural
areas may be due to the fact that the Iranian health system is based on primary health care (PHC) and is mainly
located in rural areas. Furthermore, HIV positive patients
had less patient delay probably because of activities of
consulting behavioral disease clinics (called triangle clinics) in Iranian health settings for HIV, drug addiction and
sexually transmitted diseases (STD). The collaborative TB/
HIV program that exits in health settings and prisons ensures early TB detection among HIV patients and prisoners. Smokers neglect coughing for more than two weeks
as the main symptom of pulmonary tuberculosis due to
cigarette induced cough. Immunosuppressive drugs inhibit coughing as the main symptom of pulmonary tuberculosis. This study had some limitations. The study design was retrospective, therefore, it is possible that data
related to patient’s delay factors such as, socioeconomics, patients behavior and patients knowledge about TB
were not recorded in the case notes. Another limitation
was the lack of data about TB knowledge and attitudes of
health care workers. Therefore, this study can be used as
a basic study for future researches.
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