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ABSTRACT
Background Unrecognised transmission of tuberculosis is 
a main contributor of high epidemic of tuberculosis in low- 
income countries. Studies done in Ethiopia showed that 
delay in tuberculosis diagnosis and treatment is one of 
the major challenges to tuberculosis control programmes 
in the country. This study assessed factors which predict 
health system diagnostic delay of new pulmonary 
tuberculosis in Gurage and Siltie zones, South Ethiopia.
Methods A health facility- based cross- sectional study 
was conducted among 204 adult patients with new 
pulmonary tuberculosis in Gurage and Siltie zones. 
Consecutive sampling technique was used to recruit 
participants. Data were collected by using a structured and 
pretested Amharic questionnaire. Data were entered into 
Epi- info V.7, processed and analysed by SPSS V.20. Health 
system diagnostic delay was dichotomised as either long 
or acceptable delay using median delay.
Results Median (IQR) patient and health system 
diagnostic delays are almost equal which are 20 (10–34.5) 
and 20.5 (8.2–56.2) days, respectively. Results from 
logistic regression show that presence of long patient 
delays (adjusted OR (AOR)=2.85, 95% CI: 1.44 to 5.62; 
p=0.003) in seeking care, presence of sputum smear 
examination (AOR=0.37, 95% CI: 0.19 to 0.75; p=0.005) 
at the first visit to a health facility and multiple heath 
facility visit before diagnosis of tuberculosis (AOR=4.95, 
95% CI: 1.98 to 12.40; p=0.001) were factors significantly 
associated with long health system diagnostic delay.
Conclusions Long patient delay and multiple health 
facility visits are positively associated with long health 
system diagnostic delay; whereas sputum smear 
examination at the first contact with a health facility is 
negatively associated with long health system tuberculosis 
diagnostic delay.

INTRODUCTION
Tuberculosis (TB) is one of the oldest infec-
tious diseases affecting human beings. It is 
caused by a bacterium called Mycobacterium 
tuberculosis, which mostly affects the lungs, 
though any body organ can be affected. The 
disease is transmitted by aerosolised respira-
tory droplets from persons with infectious 
pulmonary TB emitted during coughing, 
sneezing and talking.1

TB continued to be a major cause of ill 
health, particularly in developing countries. 
Globally, an estimated 10 million new cases of 
TB and 1.4 million deaths from TB occurred 
in 2019.2 Approximately 8.2% of these TB 
cases were coinfected with HIV.2 TB annual 
incidence is declining very slowly over recent 
years.2 This decline in incidence is not suffi-
cient to attain end TB strategy by 20202 and 
Sustainable Development Goals’ target of 
ending TB epidemic by 2030.3 Geographi-
cally, WHO Africa region shares the largest 
global TB burden next to Southeast Asia. Ethi-
opia is 1 of the 30 high TB burden countries.2

Unrecognised transmission of TB is the 
main contributor of high epidemic of TB in 
low- income countries.4 Limited capacity in 
diagnosis, treatment and infection control 
in healthcare and community settings 
favours continued transmission of the 
disease in low- resource settings.4 Commu-
nity transmission of TB is a major setting 
of TB transmission, and it needs policy 
attention to combat disease transmission.4 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ All eligible patients visiting participating health facil-
ities during data collection period were studied and 
this might have reduced selection bias.

 ⇒ Data about delays and continuum of healthcare pro-
vided were collected based on patients’ recall, so 
recall bias cannot be excluded.

 ⇒ As data collectors were health professionals work-
ing at a health facility where patients with tubercu-
losis (TB) sought treatment and diagnostic services, 
social desirability bias might have affected accurate 
reporting of TB- related stigma, delays, service sat-
isfaction and health- seeking behaviours.

 ⇒ Items used to assess TB- related stigma, service sat-
isfaction and TB knowledge were not standardised 
and their reliabilities are unknown.

 ⇒ The cut- off point to classify diagnostic delay as ac-
ceptable and long delay is not standardised and the 
same defect applies to the current study.
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However, it has been neglected so far. A community- 
based intensive case finding is an effective and feasible 
strategy in reducing TB transmission.4 Early identifica-
tion and treatment of pulmonary TB is crucial to a TB 
control programme. Early identification and prompt 
treatment of pulmonary TB can help in reducing 
community transmission.5

Risk of pulmonary TB transmission in a given commu-
nity would proportionally increase with the time patients 
spend within the community without getting treatment.5 6 
As the patients stay within the community for a longer 
time, the number of susceptible people who come in 
contact with them would increase proportionally.5 6 More-
over, the longer the time the patients spend with suscep-
tible persons, the more likely those susceptible persons 
develop TB.5 6

Studies done in Ethiopia showed that delay in TB 
diagnosis and treatment is one of the major challenges 
to TB control programmes in the country.7–9 The 
studies reported high median total delay which ranges 
from 70 to 90 days. Delays in diagnosis of TB could 
be attributed to patients alone or health system alone 
or combination of both patients and health system 
delays. Patients’ poor health- seeking behaviour influ-
enced by a number of social, economic and demo-
graphic factors could delay diagnosis of potentially 
infectious pulmonary TB. Similarly, health system 
may cause delays in diagnosis of the disease. Health 
system delays represent a missed opportunity to diag-
nose pulmonary TB. Moreover, health system delay is 
believed to be more amenable to policy intervention 
than patient delay. A study done in Ethiopia showed 
that 63% of total delays in diagnosis of pulmonary TB 
were attributed to health system.9

In Ethiopia, few studies have been done to assess factors 
which predict health system diagnostic delay of pulmo-
nary TB. Thus, this study assessed factors which predict 
health system diagnostic delay of new pulmonary TB in 
Gurage and Siltie zones, South Ethiopia.

METHODS
Study design and area
A health facility- based cross- sectional study was conducted 
among patients with new pulmonary TB in Gurage and 
Siltie zones, South Ethiopia from December 2016 to 
April 2017. The two zones share border with each other. 
Gurage zone’s administrative town, Wolkite, is located 154 
km southwest to Ethiopia’s capital, Addis Ababa; whereas 
Siltie zone’s administrative town, Worabe, is located 170 
km southwest to the capital.

Source population and study population
Participants were adult patients 15 years old or above 
who were diagnosed with pulmonary TB and enrolled 
into treatment at selected health facilities within two 
zones; and categorised as new pulmonary TB according 
to the national TB programme of Ethiopia. All patients 

with new pulmonary TB receiving anti- TB treatment or/
and diagnosed at the selected health facilities during the 
study period were included.

Sample size
The sample size was calculated based on sample size 
calculation formula for cross- sectional study to test 
hypothesis for dichotomous outcome variable with the 
following assumptions: ratio of unexposed to exposed 
of 1; power of the study 90%; confidence level of 95%; 
type of health provider as exposure (government 
hospital vs private facility) and estimated proportion 
of the outcome (ie, health system diagnostic delay) 
among patients who visited a government hospital 
is 0.235 and the proportion of the outcome among 
patients who visited a private facility 0.447.8 The 
formula for required sample size from both groups 
(exposed and non- exposed) was:

 
n = 2 ×

{
[

Z1−α
2 +(Z1−β)

p1−p2/
√

p(1−p) ]
}2

  

Where n is sample size from each group to be compared; 
Z1−a/2 is two- tailed Z- score corresponding to 95% confi-
dence level (1.96); Z1−β is one- tailed Z- score corre-
sponding to power of the study (1.28); p1 is proportion 
of the outcome among patients who visited a government 
hospital; p2 is proportion of the outcome among patients 
who visited a private health facility and p=is average of 
p1 and p2. Then, the sample size was computed using 
Epi- info V.7 Statcalc, and a total of 206 patients with new 
pulmonary TB were planned to be studied.

Sampling procedures
Twelve health facilities (six from each zone) which 
reported higher number of patients with TB in the 
year before commencement of the study were selected 
to participate in the study. The study participants were 
enrolled consecutively into the study over a period of 5 
months. Patients on anti- TB treatments or newly diag-
nosed at participating health facilities were studied until 
required sample size was attained. Patients were inter-
viewed at the time of diagnosis or when they come for 
drug refill.

Data collection instruments and procedures
Data were collected by using a structured and pretested 

Amharic questionnaire adapted from relevant literature. 
Data collectors were health professionals working at TB 
units of participating health facilities.

Study variables
Independent variables include but not limited to socio-
demographic and economic variables, health- seeking 
behaviour of patient, physical distance to health facil-
ities, symptoms of TB, types of treatment sought at 
the first time, types of investigations done, type of 
health facilities visited, knowledge of TB, perceived 
stigma related to TB and perceived satisfaction with 
continuum of care.

Dependent variable is health system diagnostic delay.
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Operational definitions
Patient delay: a time interval between onset of perceived 
symptom/s and first visit to a health facility expressed in 
a day.

Health system diagnostic delay: a time interval between a 
patient’s first visit to a health facility and confirmation of 
diagnosis of pulmonary TB expressed in a day.

Total diagnostic delay: a summation of patient delay and 
health system diagnostic delay.

Long patient delay: a patient delay longer than the 
median of the patient delay of the study participants.

Long health system diagnostic delay: a health system diag-
nostic delay longer than the median of the health system 
diagnostic delay of the study participants.

Onset of symptom: onset of perceived symptom/s of TB 
leading to visit to health provider/health facility.

Health facility: governmental or non- governmental or 
private health post/health centre/hospital/clinic.

Measurement
Health system diagnostic delay was assessed by asking 
patients to recall the duration of time in days from the 
first visit to a health facility to the day of TB diagnosis. 
The median duration of health system diagnostic delay 
was determined and used to classify health system diag-
nostic delay dichotomously as ‘long delay’ (greater than 
the median) and ‘acceptable delay’ (less than or equal 
to the median). Similarly, patient delay was assessed by 
asking patients to recall the duration of time in a day 
from perceived onset of symptom/s of the illness to the 
first contact with a health facility. The median patient 
delay was used to classify patient delay dichotomously 
into either ‘long patient delay’ (greater than the median) 
or ‘acceptable patient delay’ (less than or equal to the 
median).

Patients’ satisfaction with continuum of care was 
assessed by six items, each having 5- point Likert scale 
response options. For each item, the largest score corre-
sponds to the highest satisfaction and vice- versa. Then, 
the scores of all items were summed up to create satisfac-
tion index of a participant, and the median of the satisfac-
tion indices was determined. Finally, the median was used 
to classify satisfaction index dichotomously into either 
‘satisfied’ or ‘not satisfied’ category.

TB- related stigma was assessed using seven items, each 
having 5- point Likert scale response options. For each 
item, the largest score (ie, 5) corresponds to the highest 
perceived level of stigma and vice- versa. All responses to 
the items were summed up for each participant to create 
stigma index. The median of the stigma indices was 
computed. Then, the median was used to classify stigma 
indices dichotomously into either ‘stigmatised’ or ‘less 
stigmatised’ category.

Patients’ knowledge about TB was assessed by seven 
knowledge items. Respondents who correctly responded 
to all questions were classified as having good knowledge 
and others were classified as having poor knowledge.

Data processing and analysis
Data were entered into Epi- info V.7 and exported to SPSS 
V.20 for further processing. The data were cleaned, coded 
and analysed by SPSS V.20. Associations between indepen-
dent variables and dependent variable were expressed by 
using OR and p values. Bivariate logistic regression anal-
ysis was done separately for all independent variables to 
assess their association with the dependent variable. P 
value less than or equal to 0.25 on the bivariate analysis 
was used to select candidate variables for further analysis 
by multivariate logistic regression. Adjusted ORs (AORs) 
and p value of <0.05 on multivariate analysis were used 
to declare statistically significant association between 
the selected independent variables and the dependent 
variable.

Data quality assurance
Data collectors and supervisors were trained on how to 
collect data. A questionnaire was pretested on population 
with comparable sociodemographic characteristics with 
the studied population outside the sites where the current 
study was conducted. An adapted English questionnaire 
was converted into Amharic language and reconverted 
back into English by two independent language experts 
who were judged to be fluent in both languages, and 
necessary correction was incorporated into as needed.

Patient and public involvement
Patients were not involved at any stage of this study.

RESULTS
Sociodemographic characteristics
Two hundred six patients were planned to be studied. 
Two hundred four patients were successful interviewed 
providing a response rate of 99.0%. Data of two patients 
were excluded because of major incompleteness of the 
interviews. Final data analysis was based on data of 204 
patients. Mean age (±SD) of respondents was 35.2 (±1.36) 
years. One hundred twenty- six (61.8%) of respondents 
were male. Majority of respondents were followers of 
Orthodox Christianity and Islam representing 98 (48.0%) 
and 89 (43.6%) of the sample, respectively. Others, 17 
(8.3%), were Catholic and Protestant Christians. One 
hundred twenty (58.8%) respondents were rural resi-
dents. Majority, 143 (70.1%), of respondents were married 
and the remaining, 58 (28.4%) and 3 (1.5%), were single 
and widowed, respectively. Majority of respondents were 
farmers, 78 (37.7%) and housewives, 38 (18.6%).

Presenting symptoms and health status of patients with 
pulmonary TB
About 184 (90.2%) respondents reported presence of 
cough at their first visit to a health facility. Among these, 
66 (35.9%), 99 (53.8%) and 19 (10.3%) reported dry 
cough, cough productive of non- bloody sputum and 
cough productive of bloody sputum, respectively. These 
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patients made the first visit to a health facility after 20 
median days of coughing (table 1).

Health service utilisation patterns of patients with pulmonary 
TB
Majority, 184 (90.2%), of respondents sought first care 
from health facilities, whereas 14 (6.9%) respondents 
either undertook self- medication or visited traditional 
healers before seeking care from a health facility. One 
hundred twelve (54.9%) patients received sputum smear 
examination at the first visit to a health facility; of these, 
50 (44.6%) patients were smear positive and the results 
of 8 (7.1%) patients were unknown. Thirty- four (16.7%) 

patients received anti- TB treatment at their first visit to a 
health facility. Majority, 128 (62.7%), of patients received 
non- mycobacterial antibiotics at the first visit to a health 
facility, whereas 24 (11.8%) and 19 (9.3%) patients 
received unspecified medicine and were referred to a 
higher health facility, respectively (table 2).

Accessibility of health facilities diagnosing new pulmonary TB
The average frequency of health facility visit before diag-
nosis of pulmonary TB was 2.5 hours (IQR: 2–3). Majority 
(64.7%) of patients were diagnosed at government health 
facilities. Seventy- seven (37.7%) patients were diagnosed 
at primary hospitals. Regarding the distance travelled to 

Table 1 Presenting symptoms and health status of patients with pulmonary tuberculosis (TB) in Gurage and Siltie zones, 
South Ethiopia, June 2017

Variable Category Frequency Per cent 95% CI of per cent

Symptoms at first visit to health 
facility* (multiple response 
possible)

Dry cough 66 32.3 26.0 to 39.2

Cough productive of non- bloody 
sputum

99 48.5 41.5 to 55.6

Cough productive of bloody sputum 19 9.3 5.7 to 14.2

Chest pain 131 64.2 57.2 to 70.8

Shortness of breath 91 44.6 37.7 to 51.7

Fever 112 54.9 47.8 to 61.9

Weight loss 113 55.4 48.3 to 62.3

Night sweat 127 62.2 55.2 to 68.9

Others 9 4.4 2.0 to 8.2

Symptoms reported at health 
facility that diagnosed TB* 
(multiple response possible)

Dry cough 67 32.8 26.4 to 39.7

Cough productive of non- bloody 
sputum

100 49.0 42.0 to 56.1

Cough productive of bloody sputum 29 14.2 9.7 to 19.8

Chest pain 135 66.2 59.2 to 72.6

Shortness of breath 105 51.5 44.4 to 58.5

Fever 124 60.8 53.7 to 67.5

Weight loss 137 67.1 60.3 to 73.6

Night sweat 137 67.1 60.3 to 73.6

Others 12 5.9 3.1 to 10.0

Sputum Acid fast bacillus (AFB) 
smear results

Negative 82 40.2 33.4 to 47.3

Positive 97 47.5 40.5 to 54.6

HIV status Negative 171 83.8 78.0 to 88.6

Positive 18 8.8 5.3 to 13.6

Existing medical condition 
before onset of TB illness* 
(multiple response possible)

Chronic cough 93 45.6 38.6 to 52.7

Chronic chest discomfort 76 37.2 30.6 to 44.3

Heart diseases 14 6.9 3.8 to 11.2

Physical disability 8 3.9 1.7 to 7.6

Other chronic illnesses 21 10.3 6.5 to 15.3

History of smoking Never smoked 177 86.8 81.3 to 91.1

Quitted smoking 19 9.3 5.7 to 14.2

Current smoker 8 3.9 1.7 to 7.6

*Per cent may not add up to 100%.
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a health facility for the diagnosis of TB (walking hours), 
more than three- quarters, 170 (83.3%), of the patients 
travelled for ≥1 hour (table 3).

Patient and health system diagnostic delays and associated 
factors
Median (IQR) patient delay and health system diagnostic 
delay were 20 (10–34.5) and 20.5 (8.2–56.2) days, respec-
tively. Results from multivariate logistic regression showed 
that long patient delays (AOR=2.85; 95% CI: 1.44 to 5.62; 
p=0.003) in seeking care and multiple visits to health facil-
ities before diagnosis (AOR=4.95; 95% CI: 1.98 to 12.40; 
p=0.001) were positively associated with health system 
diagnostic delays. Provision of sputum smear examina-
tion (AOR=0.37; 95% CI: 0.19 to 0.75; p=0.005) at the 
first visit to a health facility was negatively associated with 
health system diagnostic delay. Tables 4 and 5 summarise 
factors associated with health system diagnostic delays.

DISCUSSION
The study showed existence of health system diagnostic 
delay of pulmonary TB diagnosis. The median (IQR) 
duration of health system diagnostic delay was 20.5 (8.2–
56.2) days. This figure is consistent with a report from a 

study done in the northern part of Ethiopia.10 This simi-
larity could be explained that the vast majority of patients 
with symptoms of TB received antibiotics treatment for 
diseases rather than anti- TB in both studies. However, our 
finding is longer than other studies conducted elsewhere 
in Ethiopia.7 11 12 On the other hand, several studies8 9 13–20 
conducted in Ethiopia and other developing countries 
reported longer median health system delays ranging 
from 30 to 59 days. The observed difference could be 
due to methodological differences, such as inadequacy of 
sample size and/or difference in defining delays.

The study result found that long patient delays before 
seeking care from a health facility and multiple visits to 
a health facility before diagnosis of TB were positively 
associated with long health system diagnostic delay. Provi-
sion of sputum smear examination at the first visit to a 
health facility was negatively associated with long health 
system diagnostic delay. Accordingly, patients who have 
delayed in seeking care from a health facility were 2.85 
times more likely to experience long health system diag-
nostic delay compared with their counterparts. This is 
factual that poor health- seeking behaviour of a patient 
may extend into overall process of continuum of care at 
different levels of health system and result in lost to TB 

Table 2 Health service utilisation patterns among patients with new pulmonary tuberculosis (TB) in Gurage and Siltie zones, 
South Ethiopia, June 2017

Variable Category Frequency Per cent 95% CI of per cent

First place of seeking 
healthcare

Health facility 184 90.2 86.3 to 94.1

Self- medication 9 4.4 2.0 to 7.4

Traditional healers 5 2.4 0.5 to 4.8

Pharmacy or drug store 6 2.9 1.0 to 4.9

Type of first health facility 
visited

Private owned 45 22.0 15.8 to 27.5

Government owned 145 71.1 64.2 to 77.4

Non- governmental organisation (NGO) 
owned

14 6.9 3.5 to 11.3

Level of first health facility 
visited

Health post 3 1.5 0.05 to 3.4

Clinic 47 23.0 17.2 to 29.9

Health centre 95 46.6 39.3 to 52.9

District/primary hospital 36 17.6 13.5 to 23.5

Zonal hospital 8 3.9 1.0 to 6.4

Regional/specialised hospital 15 7.3 3.9 to 10.3

Distance to first visited health 
facility (in walking hours)

<1 hour 75 36.8 30.4 to 43.6

≥1 hour 129 63.2 56.4 to 69.6

Type of examination done at 
first visited health facility

Sputum examination 112 54.9 48.1 to 61.8

Chest X- ray 38 18.6 13.2 to 24.5

Others 30 14.7 9.9 to 20.1

Treatment provided at first 
visited health facility

Antibiotics 128 62.7 55.5 to 69.5

Anti- TB 34 16.7 9.9 to 22.0

Unspecified medicine 24 11.8 7.4 to 16.2

Referred 19 9.3 5.4 to 13.7
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Table 3 Accessibility and characteristics of health facilities that diagnose new pulmonary tuberculosis (TB) in Gurage and 
Siltie zones, South Ethiopia, June 2017

Variable Category Frequency Per cent 95% CI of per cent

Frequency of visit to health facility before diagnosis of 
TB

≤2 126 61.8 55.5 to 68.1

3–4 62 30.4 25.0 to 37.7

≥5 16 7.8 4.0 to 11.3

Frequency of visit to private health facilities before 
diagnosis of TB

≤2 188 92.1 88.2 to 96.0

3–4 14 6.9 3.5 to 10.3

≥5 2 1 0.5 to 2.5

Frequency of visit to government health facilities 
before diagnosis of TB

≤2 169 82.8 77.5 to 89.2

3–4 28 13.7 8.8 to 18.1

≥5 7 3.4 1.0 to 6.8

Frequency of visit to Non- governmental organisation 
(NGO)- affiliated health facilities before diagnosis of TB

≤2 202 99.0 97.5 to 99.99

3–4 2 1.0 0.05 to 2.5

≥5 1 0.5 0.05 to 1.5

Frequency of visit to clinic before diagnosis of TB ≤2 189 92.6 88.8 to 96.1

3–4 13 6.4 2.9 to 9.8

≥5 2 1.0 0.3 to 2.9

Frequency of visit to health centre before diagnosis of 
TB

≤2 186 91.2 86.8 to 95.0

3–4 15 7.3 3.5 to 11.7

≥5 3 1.5 0.5 to 3.4

Frequency of visit to district/primary hospital before 
diagnosis of TB

≤2 199 97.5 95.6 to 99.5

3–4 5 2.4 0.5 to 4.4

Frequency of visit to zonal hospital before diagnosis 
of TB

≤2 199 97.5 95.6 to 99.9

3–4 4 2.0 0.5 to 3.4

≥5 1 0.5 0.1 to 1.5

Frequency of visit to regional/specialised hospital 
before diagnosis of TB

≤2 201 98.5 97.1 to 99.9

3–4 2 1.0 0.05 to 2.5

≥5 1 0.5 0.03 to 1.5

Types of health facility that diagnosed TB Private owned 27 13.2 9.4 to 19.0

Government 
owned

132 64.7 58.4 to 71.0

NGO owned 45 22.0 15.3 to 27.9

Level of health facility that diagnosed TB Clinic 23 11.3 6.4 to 16.2

Health centre 26 12.7 8.3 to 18.1

District/primary 
hospital

77 37.7 31.0 to 44.1

Zonal hospital 37 18.1 12.3 to 24.0

Specialised 
hospital

41 20.1 15.2 to 26.0

Distance to health facility that diagnosed TB (walking 
hours)

<1 hour 34 16.7 11.3 to 21.5

≥1 hour 170 83.3 78.5 to 88.7

Sputum examination done at health facility that 
diagnosed TB

Yes 179 87.7 83.8 to 93.1

No 25 12.2 6.9 to 16.2

Chest X- ray done at health facility that diagnosed TB Yes 140 68.6 62.8 to 75.0

No 64 31.3 25.2 to 37.2
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Table 4 Bivariate logistic regression results: factors associated with health system diagnostic delays of new pulmonary 
tuberculosis (TB) in Gurage and Siltie zones, South Ethiopia, June 2017

Variable Category

Health system diagnostic delay

B SE Wald P value Crude OR (95% CI)
Acceptable delay 
(%)

Long delay 
(%)

Age 15–24 21 (46.7) 24 (53.3) 0.26 0.877 1

25–59 73 (51.0) 70 (49.0) −0.17 0.34 0.26 0.608 0.84 (0.43 to 1.64)

≥60 8 (50.0) 8 (50.0) −0.13 0.58 0.05 0.819 0.87 (0.28 to 2.74)

Sex Male 63 (50.0) 63 (50.0) 1

Female 39 (50.0) 39 (50.0) 0.00 0.29 0.00 1.000 1.00 (0.57 to 1.76)

Religion Orthodox 57 (58.2) 41 (41.8) 5.00 0.082 1

Islam 38 (42.7) 51 (57.3) 0.62 0.30 4.43 0.035 1.87 (1.04 to 3.34)

Others* 7 (0.0) 10 (100.0) 0.68 0.53 1.65 0.199 1.99 (0.70 to 5.65)

Wealth index Lowest 27 (40.9) 39 (59.1) 4.25 0.119 1

Middle 35 (50.0) 35 (50.0) −0.37 0.35 1.13 0.288 0.69 (0.35 to 1.36)

Highest 40 (58.8) 28 (41.2) −0.72 0.35 4.25 0.039 0.48 (0.23 to 0.96)

Area of residence Urban 48 (57.1) 36 (42.9) 1

Rural 54 (45.0) 66 (55.0) 0.49 0.29 2.90 0.089 1.63 (0.93 to 2.86)

Occupation Farmer 43 (55.8) 34 (44.2) 6.27 0.281 1

Housewife 16 (42.1) 22 (57.9) 0.55 0.40 1.91 0.167 1.74 (0.79 to 3.81)

Merchant 24 (57.1) 18 (42.9) −0.05 0.39 0.02 0.891 0.95 (0.44 to 2.01)

Daily labourer 6 (37.5) 10 (62.5) 0.75 0.56 1.74 0.187 2.10 (0.70 to 6.38)

Employed by 
organisation

9 (52.9) 8 (47.1) 0.12 0.54 0.05 0.828 1.12 (0.39 to 3.22)

Others 4 (28.6) 10 (71.4) 1.15 0.64 3.29 0.070 3.16 (0.91 to 10.70)

Educational status Cannot read and 
write

38 (51.4) 36 (48.6) 4.81 0.307 1

Read and write only 14 (63.6) 8 (36.4) −0.51 0.50 1.02 0.312 0.60 (0.23 to 1.61)

Grade 1–4 9 (52.9) 16 (47.1) 0.63 0.48 1.74 0.187 1.88 (0.74 to 4.78)

Grade 5–12 30 (46.2) 35 (53.8) 0.21 0.34 0.37 0.541 1.23 (0.63 to 2.40)

College or above 11 (61.1) 7 (38.9) −0.40 0.54 0.55 0.458 0.67 (0.23 to 1.92)

History of smoking No 89 (50.3) 88 (49.7) 1

Yes 13 (48.1) 14 (51.9) 0.08 0.41 0.04 0.836 1.09 (0.48 to 2.45)

Patient delayed 
seeking care

No 64 (58.7) 45 (41.3) 1

Yes 38 (40.0) 57 (60.0) 0.76 0.29 7.03 0.008 2.13 (1.22 to 3.74)

First action taken after 
illness onset

Visit health facility 91 (49.4) 93 (50.5) 2.46 0.293 1

Visit traditional 
healers/self- 
treatment

6 (42.9) 8 (57.1) 0.27 0.56 0.23 0.635 1.30 (0.43 to 3.91)

Visit pharmacy/drug 
store

5 (83.3) 1 (16.7) −1.63 1.10 2.18 0.140 0.20 (0.02 to 1.71)

Type of first visited 
health facility

Private owned 18 (40.0) 27 (60.0) 4.05 0.132 1

Government owned 79 (54.5) 66 (45.5) −0.58 0.35 2.84 0.092 0.56 (0.28 to 1.10)

Non- governmental 
organisation (NGO) 
owned

5 (35.7) 9 (64.3) 0.18 0.63 0.08 0.774 1.20 (0.34 to 4.17)

Level of first visited 
health facility

Health centre 67 (46.2) 78 (53.8) 1

Hospital 35 (59.3) 24 (40.7) 0.53 0.31 2.86 0.091 0.59 (0.32 to 1.09)

Number of times 
visited health facility 
before diagnosis of TB

One or less 31 (72.1) 12 (27.9) 1

More than one 71 (44.1) 90 (55.9) 1.19 0.37 9.99 0.002 3.27 (1.57 to 6.83)

Continued
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diagnostic follow- up. Consequently, patients who have 
lost to follow- up in TB diagnosis process might also expe-
rience delayed diagnosis of the disease. A study done in 
Northern Ethiopia reported a positive association between 
patient delay and health system delay in TB treatment.21 
A similar result was also reported from Tanzania.22

Multiple health facility visits before diagnosis of TB 
significantly contributed for long health system diag-
nostic delay. Accordingly, this study found that patients 
who visited a health facility more than one time prior to 
diagnosis of TB were five times more likely to experience 
health system diagnostic delay than their counterparts. 
Several studies in Ethiopia and abroad have reported 
a similar finding.11 13 15 18 20 23 This might be due to the 
fact that patients who have multiple health facility visits 
might have switched between health providers, which 

may delay the diagnosis of the disease. Moreover, in this 
study, merely 16.8% patients received anti- TB treatment 
at their first contact with a health facility. This implies 
the existence of health system delay in diagnosis of TB. 
The observed association could also be due to the type 
of the health facility. Patients who made first visit to 
hospitals were approximately 3.73 times more likely to 
get anti- TB treatment during their first visit as compared 
with patients who visited at lower level health facilities like 
health posts, health centres and clinics. This is due to the 
fact that hospitals are better equipped with laboratories 
and skilled manpower for diagnosis and treatment of TB 
than health posts, health centres and clinics.

Patients who received sputum smear examination 
at the first contact with a health facility were 63% less 
likely to experience health system diagnostic delay as 

Variable Category

Health system diagnostic delay

B SE Wald P value Crude OR (95% CI)
Acceptable delay 
(%)

Long delay 
(%)

Presence of cough 
at first visited health 
facility

No 8 (38.1) 13 (61.9) 1

Yes 94 (51.4) 89 (48.6) 0.54 0.47 1.30 0.254 0.58 (0.23 to 1.47)

Cough productive 
of bloody sputum 
present at first visited 
health facility

No 94 (50.8) 91 (49.2) 1

Yes 8 (42.1) 11 (57.9) 0.35 0.49 0.52 0.472 1.42 (0.55 to 3.69)

Chest pain present 
at first visited health 
facility

No 37 (50.7) 36 (49.3) 1

Yes 65 (49.6) 66 (50.4) 0.04 0.29 0.02 0.884 1.04 (0.59 to 1.85)

First visited health 
facility did sputum 
smear examination

No 35 (48.6) 57 (51.4) 1

Yes 67 (59.8) 45 (40.2) −0.89 0.29 9.42 0.002 0.41 (0.23 to 0.73)

First visited health 
facility did chest X- ray

No 80 (48.2) 86 (51.8) 1

Yes 22 (57.9) 16 (42.1) 0.39 0.36 1.16 0.282 0.68 (0.33 to 1.38)

First visited health 
facility provided 
antibiotics

No 46 (60.5) 30 (39.5) 1

Yes 56 (43.7) 72 (56.3) 0.68 0.29 3.51 0.021 1.97 (1.11 to 3.51)

Hours taken to reach 
first visited health 
facility

<1 hour 36 (48.0) 39 (52.0) 1

≥1 hour 66 (51.2) 63 (48.8) −0.13 0.29 0.19 0.663 0.88 (0.50 to 1.56)

Hours taken to reach 
health facility that 
diagnosed TB

<1 hour 20 (58.8) 14 (41.2) 1

≥1 hour 82 (48.2) 88 (51.8) 0.43 0.38 1.26 0.262 1.53 (0.73 to 3.23)

HIV status Negative 86 (50.0) 86 (50.0) 1

Positive 9 (50.0) 9 (50.0) 0.01 0.50 0.00 0.981 1.01 (0.38 to 2.67)

Sputum Acid Fast 
Bacillus (AFB) result

Smear negative 39 (47.6) 43 (52.4) 1

Smear positive 49 (50.5) 48 (49.5) 0.12 0.30 0.15 0.694 0.89 (0.49 to 1.6)

Satisfaction with 
continuum of care

Less satisfied 43 (42.6) 58 (57.4)) 1

Satisfied 59 (57.3) 44 (42.7) −0.59 0.28 4.39 0.036 0.55 (0.32 to 0.96)

TB- related stigma Less stigmatised 53 (56.4) 41 (43.6) 1

Stigmatised 49 (44.5) 61 (55.5) 0.48 0.28 2.83 0.093 1.61 (0.92 to 2.80)

TB knowledge Poor knowledge 87 (50.0) 87 (50.0) 1

Good knowledge 15 (50.0) 15 (50.0) 1.00 (0.46 to 2.17)

*Includes Catholic and Protestant Christians.

Table 4 Continued
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compared with their counterparts. The existing evidence 
showed that a sputum smear test is sensitive to detect 
infectious smear- positive pulmonary TB.24 Our study 
result supported this evidence, where we found a nega-
tive association between early sputum smear examina-
tion and long health system diagnostic delays. Likewise, 
a study found that early ordering of a TB diagnostic test 
by health providers significantly reduced diagnostic delay 
irrespective of the qualification of the health providers.25 
It is also found that improving diagnostic accuracy of a 
TB test without reducing time to test does not reduce 

diagnostic delay.25 An early sputum smear test might have 
enhanced early diagnosis of the disease in this study. It 
is recommended that sputum smear examination should 
precede other tests for diagnosis of pulmonary TB,24 
probably because of its affordability at different levels of 
healthcare system. Ensuring availability of quality sputum 
smear examination at all levels of healthcare system 
within the study settings might significantly reduce health 
system diagnostic delay and enhance early containment 
of infectious pulmonary TB. Unfortunately, a significant 

Table 5 Multivariate logistic results: factors associated with health system diagnostic delays of new pulmonary tuberculosis 
(TB) in Gurage and Siltie zones, South Ethiopia, June 2017

Variable Category

Health system diagnostic 
delay

B SE Wald P value
Adjusted OR (95% 
CI)

Acceptable 
delay (%)

Long delay 
(%)

Religion Orthodox 57 (58.2) 41 (41.8) 2.96 0.228 1

Islam 38 (42.7) 51 (57.3) 0.54 0.35 2.47 0.116 1.72 (0.87 to 3.40)

Others* 7 (41.2) 10 (58.8) 0.66 0.61 1.18 0.277 1.93 (0.59 to 6.36)

Wealth index Lowest 27 (40.9) 39 (59.1) 1.69 0.430 1

Middle 35 (50.0) 35 (50.0) −0.43 0.43 0.99 0.318 0.65 (0.28 to 1.51)

Highest 40 (58.8) 28 (41.2) −0.82 0.66 1.53 0.215 0.44 (0.12 to 1.62)

Area of residence Urban 48 (57.1) 36 (42.9) 1

Rural 54 (45.0) 66 (55.0) 0.06 0.56 0.12 0.912 1.06 (0.33 to 3.21)

Patient delayed 
seeking care

No 64 (58.7) 45 (41.3) 1

Yes 38 (40.0) 57 (60.0) 1.05 0.35 9.09 0.003 2.85 (1.44 to 5.62)†

Type of first 
visited health 
facility

Private owned 18 (40.0) 27 (60.0) 3.74 0.154 1

Government owned 79 (54.5) 66 (45.5) −0.32 0.42 0.54 0.463 0.73 (0.32 to 1.68)

Non- governmental 
organisation (NGO) 
owned

5 (35.7) 9 (64.3) 1.00 0.87 1.35 0.246 2.73 (0.50 to 14.98)

Level of first 
visited health 
facility

Health centre 67 (46.2) 78 (53.8) 1

Hospital 35 (59.3) 24 (40.7) −0.39 0.44 0.79 0.374 0.67 (0.28 to 1.61)

Number of times 
visited health 
facility before 
diagnosis of TB

One or less 31 (72.1) 12 (27.9)

More than one 71 (44.1) 90 (55.9) 1.60 0.47 1.70 0.001 4.95 (1.98 to 12.40)†

First visited 
health facility did 
sputum smear 
examination

No 35 (48.6) 57 (51.4) 1

Yes 67 (59.8) 45 (40.2) −0.99 0.35 7.74 0.005 0.37 (0.19 to 0.75)†

First visited health 
facility provided 
antibiotics

No 46 (60.5) 30 (39.5) 1

Yes 56 (43.7) 72 (56.3) 0.43 0.35 1.44 0.230 1.53 (0.76 to 3.07)

Satisfaction of on 
continuum of care

Less satisfied 43 (42.6) 58 (57.4)) 1

Satisfied 59 (57.3) 44 (42.7) −0.48 0.35 1.90 0.168 0.62 (0.31 to 1.22)

TB- related stigma Less stigmatised 53 (56.4) 41 (43.6) 1

Stigmatised 49 (44.5) 61 (55.5) 0.36 0.36 1.02 0.311 1.44 (0.71 to 2.90)

*Includes Catholic and Protestant Christians.
†Statistically significant at p value less than 0.05.
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proportion (45.1%) of studied patients did not receive 
sputum smear examination at their first visit to a health 
facility.

In this study, a sizeable proportion (43.7%) of 
patients received non- mycobacterial antibiotics at their 
first contact with a health facility. However, evidence 
suggested that inappropriate prescription of antibiotics 
is a global problem and associated with adverse effect, 
more frequent reattendance and increased medication 
of self- limiting medical conditions and also predisposes 
to antimicrobial resistance.26 Similarly, finding of a study 
done in British Columbia27 and a systematic review and 
meta- analysis done by Chen et al28 showed that prior 
exposure to antibiotics was associated with health system 
diagnostic delays of TB. On the other hand, a study done 
in Tanzania reported a negative association of prior use 
of medication before diagnosis of TB and health system 
diagnostic delay of TB.29 However, in this study, we found 
no association between prior antibiotics use and health 
system diagnostic delay.

Previous studies found a positive association between 
health system delay in diagnosis of TB and female 
gender,12 18 19 23 first consultation of primary care facil-
ities,8 11 16 21 first consultation of private facilities/
providers,8 10 15 19 20 23 low economic status,18 HIV negative 
status11 14 and older age.19 However, we did not find an 
association between these factors and health system diag-
nostic delay.

This study has several limitations that readers should 
take into consideration when interpreting the findings. 
Data collectors were health professionals working in 
TB units of participating health facilities. As patients 
might believe their response might negatively affect 
care provided and/or health professionals expected 
socially desired response, the patients may have provided 
misleading response about TB- related stigma, delays, 
quality of healthcare and health- seeking behaviours. This 
might have introduced reporting bias like social desir-
ability bias. However, the same procedures were followed 
in collecting data from all patients and therefore differen-
tial reporting may not happen to groups to be compared. 
Data about delays and continuum of healthcare were 
collected based on patients’ recall; hence, recall bias 
might have compromised accurate reporting of dura-
tion of illnesses and continuum of healthcare received. 
This limitation is particularly of concern for patients with 
longer delays compared with shorter delays. There are no 
universally accepted ways of assessing TB- related stigma, 
service satisfaction and knowledge about TB. We reviewed 
literature and designed items to assess TB- related stigma, 
service satisfaction and knowledge about TB. However, 
the extent of reliability of these items is not known. Simi-
larly, there are no universally accepted and standardised 
ways of classifying diagnostic delay into acceptable and 
long delays. Previous studies used different cut- off points 
to dichotomise diagnostic delay into acceptable and long 
delays. In the current study, we used median delay as a cut- 
off point to dichotomise diagnostic delay as acceptable 

and long delay, and the reliability of this classification is 
not known.

CONCLUSIONS
A considerable proportion of patients with TB experi-
ence long health system diagnostic delay, which facilitates 
the disease transmission to their families, neighbours and 
communities. Long patient delay and multiple health 
facility visits are positively associated with long health 
system TB diagnostic delay; whereas sputum smear exam-
ination at the first contact with a health facility is nega-
tively associated with long health system TB diagnostic 
delay. Therefore, the regional health bureau and national 
ministry of health should strengthen early detection/
diagnosis of TB. Future studies should focus to elucidate 
how multiple health facility visits and patient delays would 
contribute to health system TB diagnostic delay.
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