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The primary goal of tuberculosis control programs is
to minimize transmission within the community and
reduce the incidence of tuberculosis by detecting and
treating active tuberculosis cases as early as possible.
Delays in the diagnosis and treatment of pulmonary
tuberculosis can lead to a prolonged period of infection in the community. Delays are divided into patient
delay, health care system delay, and total delay. The
length of delays and possible reasons for delays in
pulmonary tuberculosis patients are discussed in this
paper.
Key words: Pulmonary tuberculosis, patient delay,
doctor delay, total delay.

Although progress has been made in global tuberculosis control, the disease remains an important
public health problem worldwide. Globally, tuberculosis is the second leading cause of death from
communicable diseases (1). Almost 2.2 billion
people, or one third of world’s population, are
infected with tuberculosis (2). The World Health
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Organization (WHO) estimated that there were 8.6
million newly diagnosed tuberculosis cases and
1.3 million deaths from this disease in 2012 (3).
The primary goals of tuberculosis control programs
are to minimize transmission within the community
and reduce the incidence of tuberculosis (4). The
key elements in any tuberculosis control program
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are early diagnosis of the cases and prompt initiation of
effective treatment (5).
Tuberculosis infection primarily spreads in a community
through patients with pulmonary tuberculosis. An untreated smear-positive patient can infect, on average, ten
contacts annually and more than 20 during the natural
history of the disease until death (6). Although it is widely
believed that smear-negative cases are less infectious
than smear-positive cases, it was reported that at least
17% of tuberculosis cases were the result of transmission
from smear-negative tuberculosis cases (7). Delays in
diagnosis and treatment result in a more extensive form
of the disease, increased complications, higher costs,
increased mortality, and a prolonged period of infectivity
in the community (8). It was reported that delays in tuberculosis diagnosis were associated with greater transmission of infection to contacts (9). Delays in the diagnosis
and treatment of tuberculosis patients have been commonly reported in both developing and developed countries (10-18). The current study aimed to discuss the
length of delays and possible reasons for delays in pulmonary tuberculosis patients.

DESCRIPTION
DELAYS

AND

CLASSIFICATION

OF

Several time intervals from the onset of symptoms to
treatment have been described in literature. These time
intervals are as follows (5,10,19):
The patient’s application interval: The patient’s application interval was defined as the time interval between the
onset of symptoms and the first doctor visit.
Health care system interval: The health care system interval was defined as the time from the first doctor visit to
the initiation of treatment. Subgroups of health care system intervals are referral interval, diagnosis interval,
treatment interval, and clinical interval. The referral interval was defined as the time from the first doctor visit to
admission to hospital. The diagnosis interval was regarded as the time from admission to hospital to diagnosis of
tuberculosis. The treatment interval was the time from
diagnosis to initiation of treatment. The clinical interval
was defined as the time from admission to hospital to
initiation of treatment. The clinical interval is the sum of
the diagnosis and treatment intervals.
Total interval: The total interval was defined as the time
between the onset of symptoms and the time of treatment
initiation. The total interval is the sum of the patient’s
application interval and health care system interval.

Cilt - Vol. 4 Sayı - No. 1

Delays are classified as patient delay, health care system,
or doctor delay and total delay. Referral delay, diagnosis
delay, treatment delay, and clinical delay are subcategories of doctor delay. Although the authors have
described different duration intervals for the criteria of
delays, the following operational criteria for delays have
been usually used in most studies.
Patient delay: The patient’s application intervals that exceeded 30 days were considered indicative of a patient
delay in smear-negative and smear-positive patients
(10,12,20-22).
Health care system delay or doctor delay: While health
care system intervals that exceeded four days were considered indicative of a doctor delay in smear-positive
patients (10,20,22), a period of more than 15 days was
indicative of a doctor delay in smear-negative patients
(12,22).
Referral delay: The referral intervals that exceeded two
days were considered indicative of a referral delay in
smear-negative and smear-positive patients (10,20-22).
Diagnosis delay: The diagnosis interval that exceed one
day was considered indicative of a delayed diagnosis in
smear-positive patients (10,20).
Treatment delay: The treatment interval that exceed one
day was defined as a delayed treatment (10,20,21).
Clinical delay: While clinical intervals that exceeded two
days were considered indicative of a clinic delay in
smear-positive patients, a period of more than 13 days
was indicative of a clinical delay in smear-negative patients (10,12,20,22).
Total delay: While total intervals that exceeded 34 days
were considered indicative of a total delay in smearpositive patients, a period of more than 45 days was
indicative of a total delay in smear-negative patients
(10,12,20,22). Figure 1 shows the time intervals and
delays.

THE LENGTH OF DELAYS
Delays in the diagnosis and treatment of tuberculosis
patients have been commonly investigated by authors in
previous studies. While most studies include smearpositive pulmonary tuberculosis patients, the number of
studies evaluating delays in smear-negative and extrapulmonary tuberculosis patients is limited. Table 1 shows
the results of several studies (5,11,17, 22-32).
Sub-categories of doctor delay were evaluated in some
studies. One of these studies was conducted in Süreyyapaşa Center for Chest Diseases and Thoracic Surgery
Training and Investigation Hospital in Istanbul, Turkey.
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Clinical delay

Figure 1: Time intervals and delays from onset of symptoms to initiation of treatment

Table 1: The median values associated with several intervals
Interval
Reference

Country

5

Kenya

11
17

Study

Application

Health care

SP*

42 days

2 days

44 days

Tanzania

SP

120 days

15 days

136 days

Norway

SP

28 days

14 days

45 days

SN*

14 days

46 days

60 days

SP

14 days

16 days

48 days

SN

10 days

41 days

61 days

population

22

Turkey

Total

system

23

Thailand

SP

4.4 weeks

2.8 weeks

9.4 weeks

24

Argentina

SP

31 days

12.5 days

62 days

25

USA

SP

21 days

6 days

35 days

SN

27 days

31 days

79 days

SP

2 weeks

4 weeks

13 weeks

SN

1.5 weeks

8 weeks

12 weeks

26

Malaysia

27

India

SP

20 days

23 days

60 days

28

Ethiopia

SP

30 days

21 days

80 days

29

Hong Kong

SP + SN

20 days

20 days

49 days

30

Vietnam

SP

3 weeks

1 weeks

4 weeks

31

Nepal

SP

60 days

20 days

--

SN

33 days

15 days

--

EP*

50 days

30 days

--

SP

4.5 days

--

21 days

32

Turkey

*SP: smear-positive pulmonary tuberculosis, SN: smear-negative pulmonary tuberculosis, EP: extra-pulmonary tuberculosis
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FACTORS ASSOCIATED WITH THE LENGTH OF
DELAYS

This study included 204 hospitalized patients with smear
positive pulmonary tuberculosis. The median (mean)
values were 17.5 (31.4) days for the application interval,
11 (22.1) days for the referral interval, 1.5 (3.3) days for
the diagnosis interval, 1 (1.4) day for the treatment interval and 15 (26.7) days for the health care system interval
(10). The other study was conducted at Heybeliada Center for Chest Disease and Thoracic Surgery Training and
Investigation Hospital in Istanbul, Turkey. The study included 151 hospitalized patients with smear positive pulmonary tuberculosis. The median (mean) values were 30
(46.4) days for the application interval, 17 (28.9) days for
the referral interval, 1 (2.4) day for the diagnosis interval,
1 (1) day for the treatment interval, and 19 (31) days for
the health care system interval (20). A recent study from
Süreyyapaşa Center for Chest Diseases and Thoracic
Surgery Training and Investigation Hospital included 71
smear-positive and 65 smear-negative pulmonary tuberculosis patients. For smear-positive patients, the median
patient, referral, clinical, health care system, and total
intervals were 14, 8, 2, 16, and 48 days, respectively.
For smear-negative patients, the median patient, referral,
clinical, health care system, and total intervals were 10,
13, 19, 41, and 61 days, respectively (22).
It was reported that the rates of the patients having delay
among tuberculosis patients were high. Table 2 shows the
results of several studies.

It has been noted that many factors can affect the length
of delays. Authors have investigated whether age, gender,
level of education, economic status, marital status, occupation, distance to health center or physician, rural or
urban residence, first symptom, presence of index case
for tuberculosis, presence of comorbidity, smoking status,
alcohol usage, sputum smear status, site of tuberculosis
disease and the first physician affect the length of delays
or not (4-6,8-14-16,18-20,24,27,30-36). A report from
Turkey noted that age, gender, level of education and
area of residence had no effect on the application interval. The authors found a shorter application interval in
patients having an index case for tuberculosis and patients who had good economic status. The rate of patient
delay was lower in patients with hemoptysis compare to
patients with other first symptoms. The referral and diagnosis intervals were shorter in male patients in this study.
Additionally, patients who were referred by a chest physician had a shorter referral interval than those referred by
other physicians (10). Another Turkish study showed that
age, gender, educational level, economic status, marital
status, presence or absence of index case, co-morbidity,
and the appearance of first symptoms had no effect on
the application interval and the patient delay (20).

Table 2: The rate of the patients having delay with respect to delay criteria (%)

Delay
Reference

Country

Study

Patient

Referral

Diagnosis

Treatment

Clinic

Doctor

Total

population
10

Turkey

SP *

34.8

81.9

50.5

25

X

87.2

X

19

Turkey

SP

28.4

61.1

69.4

25.4

73.7

88.8

X

20

Turkey

SP

49

90

49

7.9

X

92.1

X

21

Tanzania

SP

35.1

89.4

52.9

34.3

X

83.3

X

22

Turkey

SP

33.8

63.4

X

X

40.8

77.5

62

SN*

24.6

73.8

X

X

60

81.5

66.1

26

Malaysia

SP + SN

20

X

X

X

X

X

83.

27

India

SP

29

X

X

X

X

60

X

28

Ethiopia

SP

48

X

X

X

X

X

91

*SP: Smear-positive patients, SN: Smear-negative patients.
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Wandwalo et al. (11) reported that the patient delay was
significantly longer in rural areas and for patients with
lower level of education. A study conducted in Mozambique indicated that farming and the coexistence of a
chronic disease were associated with increased patient
and health care system delays (14). It was reported that
being aged 55-64 years was associated with longer patient delay and negative smear examination was associated with longer health care system delays (25). A study
conducted in Vietnam noted that female gender, middle
age, residence, and distance to health center were independent risk factors for delays (30). Smokers had a higher
risk of patient delay and health care system delays (31).
Ekinci et al. (22) found that smear-negative patients had
longer health care system intervals and total intervals
compared to smear-positive patients.

REASONS FOR DELAYS
Several possible reasons for patient delays and doctor
delays have been described in previous reports. Characteristics of the patients such as gender, age, level of education, economic status, smear status, distance to a physician or health center, patients’ area of residence, presence of index case for tuberculosis, and symptoms may
affect the length of patient and doctor delays (10,11,1922,25,28). The most common potential reason for patient delay is the neglect of symptoms by the patient. A
low index of suspicion for tuberculosis is an important
reason for doctor delays (10,19,20,22,37). An assessment of the response to antibiotic therapy is a common
approach in patients with pulmonary symptoms and abnormal chest x-ray findings, which may result in doctor
delays (18,38). Table 3 summarizes possible reasons for
patient delays and doctor delays.
In conclusion; delays from the onset of symptoms to
treatment in pulmonary tuberculosis patients are a common problem. They are divided into patient delays, doctor or health care system delays and total delays. Referral
delay, diagnosis delay, treatment delay, and clinical delay
are subgroups of doctor delay. Prolonged delays increase
the risk of infection transmission in the community. Therefore, delays should be reduced through various efforts to
ensure effective tuberculosis control. Since a low index of
suspicion of tuberculosis among physicians and the neglect of symptoms by the patients are common problems,
physicians and the public should be educated about tuberculosis. Improvement in laboratory system delays and
health care system delays are other important efforts to
reduce delays.
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Table 3: Possible reasons for patient delay and doctor delay

Reasons for Patient Delay
Neglect of symptoms by the patient
Distance to health center
Sociocultural factors
Economic status
Reasons for Doctor Delay
A low index of suspicion for tuberculosis
Underutilized or delayed sputum examinations
Delays in chest x-ray examinations
Reasons associated with laboratory system
Reasons associated with health care system
Factors associated with patient
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