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Introduction

According to the World Health Organization (WHO), one‑third 
of  the world’s population is estimated to be infected with 
Mycobacterium tuberculosis. India has more new cases annually 
than any other country. The WHO estimated that incidence 
of  new tuberculosis (TB) cases in India (2011) was 2.3 million, 
and there were 320,000 deaths during the same period.[1] The 
Revised National Tuberculosis Control Programme (RNTCP), 
based on the internationally recommended directly observed 

treatment short‑course (DOTS) strategy, was launched in 1997 
and expanded across the country in a phased manner. A  full 
nationwide coverage was achieved in March 2006.[2] In spite of  
its impressive performance in terms of  case detection and cure 
rates, the programme has many challenges due to inadequate 
infrastructure and the different health‑seeking behavior pattern 
and the TB–diabetes comorbidity.

Early diagnosis of  TB and prompt initiation of  treatment are 
essential for the effective TB control programme. Patients with 
undiagnosed pulmonary TB predominantly act as reservoirs for 
transmission, and delay in the diagnosis may worsen the disease, 
increases the risk of  death and the chances of  transmission 
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of  TB in the community, as each infectious case will result in 
10–15 of  the secondary infections.[3] It also increases the patient 
expenditure on the disease. The objective of  this study was to 
estimate the diagnostic delay and the factors associated with delay 
among newly diagnosed smear‑positive pulmonary TB patients 
in Kerala in South India.

Materials and Methods

Background
A community‑based cross‑sectional study was conducted in 
Kozhikode district in North Kerala during the years 2012–2013. 
The study participants were newly diagnosed sputum 
smear‑positive pulmonary TB patients aged  ≥15  years who 
were in the intensive phase  (Category I) of  DOTS treatment 
under the RNTCP. Seriously ill patients were excluded from 
the study. Cluster sampling technique was adopted. Each of  the 
tuberculosis unit (TU) was considered as a cluster. Of  six TB 
units in the district, four units were selected by simple random 
sampling.

Sample size
Total sample size was estimated to be 276  patients. After 
considering an allowable error of  15% from the mean 
diagnostic delay in a study conducted by the WHO in Yemen,[4] 
where the mean diagnostic delay and standard deviation was 
57.4 ± 62.3 days. Of  the 326 eligible participants during the study 
period, 302 patients participated in the study, with an overall 
response rate of  92.64%.

Survey instrument
Details of  the eligible patients were obtained from senior 
treatment supervisors of  each TU immediately after treatment 
initiation for each patient. Data were collected by using a 
pretested semi‑structured questionnaire by personal interview of  
patients at DOTS centers/patients’ home and by the verification 
of  registers and records at primary health centers such as 
outpatient card, RNTCP patient card, and discharge card; the 
patients were asked to recall the duration from the onset of  
symptoms to the first health‑seeking action, the reasons for delay 
in seeking care, and the number and types of  providers consulted. 
Confirmation of  the information was done with the help of  
their relatives and verification of  dates of  prescriptions and 
laboratory investigations. To assess the knowledge of  TB, seven 
questions were asked. Scoring was done based on a number of  
correct responses. Questions included knowledge regarding the 
cause of  TB, transmissibility, mode of  transmission, possibility 
of  cure, symptoms of  TB (able to tell at least two of  TB‑related 
symptoms), vaccine for TB, and duration of  treatment. A total 
of  six questions were asked to assess the stigma about TB, and 
based on the answers, scoring was done.

Definitions
Diagnostic delay: It is the time interval between the onset of  
symptoms and confirmation of  TB in the patient. This includes 

patient delay and health system delay. Patient delay: Period from 
the onset of  the first symptom(s) related to pulmonary TB such 
as cough, fever, and chest pain to the first medical consultation. 
Health system delay: period from the first consultation to the 
date of  diagnosis. Diagnostic delay was categorized using a cutoff  
value of  4 weeks by considering an acceptable patient delay and 
health system delay of  2 weeks each.

Ethical clearance
Permission was obtained from district medical officer(H) and 
district TB officer to conduct the study, and Ethical Committee 
approval was taken from the Institutional Ethical Committee 
of  Government Medical College, Kozhikode, Kerala, India. 
Informed written consent was obtained from all the study 
participants.

Data analysis
Descriptive statistics was used for the delay in days, and the 
level of  significance was set at  ≤0.05. To study the factors 
associated with various delays, Pearson’s Chi‑square test was 
done. All variables which were found important in univariate 
analysis were put into a multivariate logistic regression model, 
and adjusted odds ratio (OR) and 95% confidence interval (CI) 
were obtained.

Results

Among the 302  patients studied, the majority were males, 
i.e., 231 (76.5%) and 71 (23.5%) were females. The mean age 
of  the participants was 48.6 ± 14.5 years, and majority (65.9%) 
of  the participants were in the age group of  31–60 years. Most 
of  them, i.e., 173 (57.3%) were from urban area and 66% of  
the participants were Hindus. Half  of  the patients (50%) were 
doing the unskilled type of  occupation. The median family size 
was 5, and 57% of  the participants were living in pucca houses. 
The majority of  the participants  (70.6%) belonged to low 
socioeconomic status. The majority of  the participants (84.1%) 
were married and living with spouse at the time of  the study. 
History of  TB in the family was reported by thirty (9.9%) patients.

The extent of delays
Median diagnostic delay was 37 days, and the median patient and 
health system delays were 16 and 15 days, respectively [Table 1]. 
There is a trend toward an increasing diagnostic delay with an 
increasing age. Males (38 days vs. 33 days) showed higher delay 
compared to females. Christians showed a longer delay though 
the sample size is low, and the longer diagnostic delay was noticed 
among patients with a large family size (≥5 family members). 
The median diagnostic delay among single patients which include 

Table 1: Extent of diagnostic delay (in days)
Patient delay Health system delay Diagnostic delay

Mean (SD) 24.2 (23.5) 19.3 (19.5) 43.5 (29.1)
Median (range) 16 (1-150) 15 (0-119) 37 (3-170)
SD: Standard deviation
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unmarried, divorced, separated, and widowed was higher than 
married participants (40.5 vs. 35.5) [Table 2].

Factors associated with diagnostic delay
Sociodemographic and other clinically relevant factors associated 
with diagnostic delay are shown in Table 3. The study showed 
an increasing diagnostic delay with an increasing age, particularly 
after 61  years  (72.6%) of  age. The proportion of  males and 
females with the delay in diagnosis is almost same (63.6% 
vs. 62.0%). Diagnostic delay was more among Christians 
(75% of  were delayed), but the sample size was too small to 
arrive at a definite conclusion. However, more than 60% of  
the patients showed a delay in diagnosis in all the three groups. 
Illiterates had a delay in diagnosis than literates (81% vs. 61.9%). 
The proportion of  employed and unemployed in getting a delay 
in diagnosis is almost same (63.3% vs. 63.1%). This indicates 
unemployment was not a factor for delay in diagnosis.

Patients with “inadequate knowledge” (median knowledge score 
of  5 was taken as a cutoff) had a more diagnostic delay than 
those with adequate knowledge (68.8% vs. 52.4%) (P = 0.005). 
This finding is in line with the current literature that indicates 
inadequate knowledge leads to delay in seeking treatment 
and consequently diagnosis. The longer diagnostic delay was 
noticed among those who had self‑medicated (70.0% vs. 62.5%) 
(P = 0.419).

A large proportion of  patients had a long diagnostic delay 
if  they had first consulted a private provider as compared to 

government health provider (68.9% vs. 55.2%) (P = 0.015). This 
may be because of  the appropriate referrals to the government 
health providers to diagnostic microscopy center and greater 
awareness regarding RNTCP and the habit of  patient holding 
in the private sector. Patients with long diagnostic delay had a 
high number of  consultations, and the delay could be due to 
frequent change of  doctors.

Patients having long diagnostic delay spent more money 
(76.1% vs. 23.9%) (P  <  0.001). This may be related to the 
number of  consultations. The long diagnostic delay was found 
among patients who had high stigma score (67.9% vs. 62.2%). 
History of  chronic diseases was reported among the study 

Table 2: Sociodemographic factors and diagnostic delay
Factors Total, n (%) Mean delay (SD), 

days
Median 
(days)

Range

Age (years)
15-30 41 (13.6) 36.27 (23.85) 31.0 3-122
31-45 79 (26.2) 41.63 (29.99) 35.0 3-158
46-60 120 (39.7) 44.18 (30.95) 35.0 5-170
≥61 62 (20.5) 49.50 (30.43) 44.5 4-137

Sex
Male 231 (76.5) 43.98 (28.61) 38.0 3-170
Female 71 (23.5) 42.08 (30.80) 33.0 5-158

Religion
Hindu 199 (65.9) 42.50 (28.12) 35.0 3-137
Muslim 91 (30.1) 44.13 (29.90) 40.0 3-170
Christian 12 (4.0) 56.08 (37.74) 42.0 15-127

Family size
1-4 150 (49.7) 41.64 (27.81) 34.0 3-136
5-7 120 (39.7) 45.72 (31.26) 38.0 7-170
≥8 32 (10.6) 44.22 (26.74) 43.0 4-130

Income status
APL 140 (46.4) 43.47 (29.29) 34.5 3-158
BPL 162 (53.6) 43.59 (29.01) 38.0 3-170

Marital status
Married 254 (84.1) 42.96 (28.97) 35.5 3-170
Single* 48 (15.9) 46.58 (29.80) 40.5 8-122

*Single includes unmarried, divorced, separated, and widowed. SD: Standard deviation; APL: Above 
poverty line; BPL: Below poverty line

Table 3: Factors associated with diagnostic delay
Characteristics Diagnostic delay n (%) OR (95% CI)

>28 days ≤28 days
Age (years)

15-30 23 (56.1) 18 (43.9) 1
31-60 123 (61.8) 76 (38.2) 1.27 (0.64-2.50)
≥61 45 (72.6) 17 (27.4) 2.07 (0.90-4.76)

Gender
Male 147 (63.6) 84 (36.4) 1
Female 44 (62.0) 27 (38.0) 0.93 (0.54-1.61)

Religion
Hindu 124 (62.3) 75 (37.7) 1
Muslim 58 (63.7) 33 (36.3) 1.06 (0.64-1.78)
Christian 9 (75.0) 3 (25.0) 1.81 (0.48-6.91)

Educational status
Literate 174 (61.9) 107 (38.1) 1
Illiterate 17 (81.0) 4 (19.0) 2.61 (0.86-7.97)

Occupation status
Employed 138 (63.3) 80 (36.7) 1
Unemployed 53 (63.1) 31 (36.9) 0.96 (0.57-1.61)

Knowledge score
Adequate (5/7) 54 (52.4) 49 (47.6) 1
Inadequate (≤5/7) 137 (68.8) 62 (31.2) 2.01 (1.23-3.27)*

Self‑medication
No 170 (62.5) 102 (37.5) 1
Yes 21 (70.0) 9 (30.0) 1.40 (0.62-3.17)

Health facility visited first
Government 69 (55.2) 56 (44.8) 1
Private 122 (68.9) 55 (31.1) 1.76 (1.10-2.83)*

Total consultations before 
diagnosis

1-3 108 (53.2) 96 (46.8) 1
≥4 83 (83.8) 16 (16.2) 4.56 (2.49-8.33)*

Total cost incurred for 
diagnosis (RS)

<500 108 (56.0) 85 (44.0) 1
≥500 83 (76.1) 26 (23.9) 2.51 (1.49-4.24)*

Stigma score
<7/12 153 (62.2) 93 (37.8) 1
≥7/12 38 (67.9) 18 (32.1) 0.78 (0.42-1.45)

Any other comorbidities
No 107 (59.4) 73 (40.6) 1
Yes 84 (68.9) 38 (31.1) 1.51 (0.93-2.45)

*P<0.05. OR: Odds ratio; CI: Confidence interval
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participants. Among the study participants, 33.1% gave a history 
of  self‑reported diabetes mellitus, 6.3% of  the participants were 
hypertensives, and chronic obstructive pulmonary disease was 
reported among 2.3% of  the participants. This suggests high 
levels of  diabetes mellitus in patients with TB. Patients had a long 
diagnostic delay if  they have had any other comorbidity (68.9% 
vs. 59.4%) [Table 3].

On multivariate analysis, inadequate knowledge score (OR: 2.21; 
95% CI: 1.29–3.78) and ≥4 consultations made before diagnosis 
remained as significant factors for the diagnostic delay [Table 4].

Discussion

The present study showed the mean diagnostic delay as 
43.5 ± 29.1 days (median: 37 days, range: 3 days to 170 days). 
Similar delays were reported in other studies by Gosoniu et al. at 
Malawi (33.5 days)[5] and a multicountry study by Bassili et al.[4] 
at Yemen (35 days) and in Iraq (36 days).

The median diagnostic delay in our study is much lower than 
other reported studies such as Lacroix et  al. at Canada in 
2007  (83  days),[6] Lawn and Griffin in Ghana  (4  months),[7] 
Pronyk et al. (2001) from South Africa (10 weeks),[8] Machado 
et  al. at Brazil  (68  days),[9] and Ward et  al. at Queensland 
(66  days).[10] A similar finding in India, a study from Tamil 
Nadu by Rajeswari et al.[11] in the early period of  introduction 
of  DOTS program (1997–1998) showed a median diagnostic 
delay of  60 days. Patient delay (55.6%) contributed more than 
health system delay (44.4%). Another study conducted in India 
by Gosoniu et al. also showed a longer median diagnostic delay 
of  74 days.[5]

However, a study by Phoa et al.[12] in Singapore showed a median 
diagnostic delay of  4 weeks which was lower than our findings.

Our study showed the effect of  increasing diagnostic delays with 
increasing age, particularly after 61 years (72.6%) (OR: 2.07; 95% 
CI: 0.90–4.76). Two USA studies also found that patients aged 
over  65 were misdiagnosed more commonly than younger 
patients,[13,14] although other studies have not shown any 
significant association with age.[15‑17] Males showed higher delay 

compared to females (OR: 0.93; 95% CI: 0.54–1.61). A study in 
Nigeria[18] also found no difference in the influence of  gender, 
which shows the absence of  gender bias in a delay in the diagnosis 
of  TB. However, a study done by Gosoniu et al. in Bangladesh[5] 
found increased delay among the female participants. More 
delay was noticed among patients with ≥5 family members and 
among single patients. The delay was similar across religion 
and income status. However, although the sample size is low, 
longer delay was noticed among Christians  (OR: 1.81; 95% 
CI: 0.48–6.91). Illiterates had a delay in diagnosis than literates 
(81% vs. 61.9%) (OR: 2.61; 95% CI: 0.86–7.97). There was no 
difference in the diagnostic delay with respect to the occupational 
status of  the study participants (OR: 0.96; 95% CI: 0.57–1.61). 
However, a study at Malawi[5] found that diagnostic delay was 
seen in homemakers.

The main factor contributed to diagnostic delay was inadequate 
knowledge about TB  (OR: 2.01; 95% CI: 1.23–3.27) which 
is consistent with another study by Bassili et  al.[4] that poor 
knowledge leads to delay in seeking treatment and consequently 
the diagnosis. Participants with a history of  self‑medication had 
higher odds of  delay  (OR: 1.40; 95% CI: 0.62–3.17), but the 
difference was not statistically significant may be because of  
the proportion of  patients who self‑medicated was less (9.9%) 
in our study.

Patients had a longer diagnostic delay if  they had consulted 
a private health‑care provider  (OR: 1.76; 95% CI: 1.10–2.83); 
this may be because of  the easy accessibility of  government 
health‑care providers to diagnostic microscopy center and 
greater awareness regarding RNTCP when compared to private 
providers. Private health‑care providers do not have strong 
linkages with the government health system. Lack of  training 
of  health‑care providers in the private sector contributes to 
delay in diagnosis. Therefore, linkage of  private practitioners 
in RNTCP needs to be stepped up. Our finding was consistent 
with the study by Rajeswari et al.[11] where longer health system 
delay was observed among those who approached a private 
health provider first (30 days vs. 7 days). The same finding was 
noted by Lawn and Griffin[7] at Ghana that delay in diagnosis 
was strongly associated with attendance of  the patients at private 
medical clinics. A high number of  consultations before diagnosis 
lead to delay in diagnosis (OR: 4.56; 95% CI: 2.49–8.33), and it 
could be due to frequent change of  doctors.

If  the amount spent on the diagnosis is more, there is a 
higher chance of  getting a delay in diagnosis  (OR: 2.51; 95% 
CI: 1.49–4.24) with statistically significant results. Our finding 
consistent with a study by Tobgay et al.[19] at Sikkim found that the 
patient delay was more among those who spent Rupees 400 than 
those who spent <Rupees 100 (OR: 2.52; 95% CI: 1.17–5.38). 
Social stigma still prevails in our societies; many believe that 
being diagnosed with TB may socially exempt them from all 
activities, hence do not seek care. Stigma also affects marriage 
prospects and family life of  females; this may be an important 
factor for delay among them. In our study, as the stigma score 

Table 4: Risk factors associated with diagnostic 
delay – multivariate analysis

Covariate Adjusted OR 95% CI P
Smoking status

Present 1.51 0.90-2.53 0.116
Knowledge score

Inadequate (≤5/7) 2.21 1.29-3.78 0.004*
Health facility visited first

Private 1.30 0.75-2.28 0.354
Consultations before diagnosis

≥4 4.27 2.22-8.21 <0.001*
Cost incurred for diagnosis (RS)

≥500 1.47 0.78-2.79 0.236
*P<0.05. OR: Odds ratio; CI: Confidence interval
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increases, there is a chance for the delay in diagnosis (OR: 0.78; 
95% CI: 0.42–1.45). Studies showed that TB carries a strong 
stigma, and the fear of  being diagnosed with TB might prevent 
some patients from seeking the diagnosis.[4,20‑22] In South India, 
a study by Balasubramanian et al.[23] found that women faced 
significantly greater stigma than men in terms of  inhibitions, 
and in a study by Mesfin et  al.,[24] they suspect that fear of  
stigmatization to TB and HIV coinfection may be contributing 
to delay. However, in a study by Godfrey‑Faussett et al.[25] among 
patients with a chronic cough, they found stigmatizing was not 
associated with delays in seeking care for a chronic cough.

In our study, prevalence of  diabetes among pulmonary TB was 
found to be high. According to a study by Balakrishnan et al.[26] 
at Kerala in 2011, it was found that 44% of  the TB patients 
had self‑reported diabetes mellitus. This proportion was higher 
than that found in our study. Though not significant, patients 
presented with other co-morbidities had higher odds of  delay 
in diagnosis (OR: 1.51; 95% CI: 0.93-2.45). This is an important 
finding as TB incidence is increasing among diabetic patients, 
which may lead to resistance.

Conclusion

The median delay of  37 days is lower compared to other studies 
in the literature. Patient delay for the first consultation was the 
main reason for the diagnostic delay. Low knowledge score and 
increased number of  consultations were found to be the risk 
factors associated with diagnostic delay. The delay was more in 
those who consulted private facilities compared to government 
facilities. These risk factors for delay can be the subject of  future 
interventions to reduce the delay in diagnosis in patients with 
TB and hence transmission of  the disease in the community.
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