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ABSTRACT

Background: Early diagnosis and treatment of tuberculosis (TB) is important in avoiding poor
outcomes, such as multiple drug-resistant TB, community spread and death. This study aimed at
identifying factors associated with delay in diagnosis of TB at health facility.

Methods: This cross-sectional study was conducted among 126 randomly selected TB patients
aged 18 years and above attending primary healthcare facilities in a high HIV burden fishing
community. TB patients were identified retrospectively between January 2022 and September
2023 and risk factors for delayed diagnosis were analyzed using the chi-square test in Namayingo
district, Uganda, with an interviewer-administered questionnaire.

Results: The median age of the respondents was 36 years, with 60% being male and 40%
female. Total diagnostic delay was evident in 69.4% of cases, with a median of eight weeks.
Patient delay was the largest contributor to total diagnostic delay at 64%, with a median of six
weeks, followed by health facility delay at 50% and a median of two weeks. Testing delay was
46.5%, with a median delay of zero days, while treatment delay was at 12.5%, also with a median
of zero days. The predictors of patient delay included the respondent’s sex and knowledge about
TB. The predictors of health facility delay included the level of equipment at the health facility.

Conclusion: There was an unacceptable total diagnostic delay of eight weeks. Patient delay
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Introduction

orldwide tuberculosis (TB) is a ma-

jor public health problem, especially

in low and middle-income countries.

In 2022 alone, Africa has 23% of all

global cases of TB. Uganda ranks
among the top 30 countries worldwide with a significant
number of TB cases, resulting in a daily mortality rate of
approximately 30 individuals. TB can manifest in two
forms: Pulmonary TB, primarily affecting the lungs, and
extra-pulmonary TB, which affects other areas of the
body, including the abdomen. In an effort to eradicate
TB, community action, case detection, and screening
are being employed along with diligent follow-up on
patients taking their medicine [1, 2]. Furthermore, in
Uganda, 35% of TB patients are co-infected with HIV.
The number of incident TB cases notified was 93,447
in 2022. This highlights the task ahead for Uganda to
achieve the new ambitious global target of ending TB by
the year 2035 [3].

Namayingo district in Uganda, the study area, has a
high HIV prevalence of 22%, which is three times the
national average prevalence of 6.2% [2], with a TB no-
tification rate of 63% (entirely at primary healthcare fa-
cilities), which is less than the national notification rate
and the 70% recommended by the World Health Orga-
nization (WHO). In this study, patient delay was defined
as the time from the onset of the TB cardinal symptom
to the first visit to a healthcare provider. Unacceptable
patient delay was defined as a period of more than three
weeks. Health facility delay was defined as the time
taken from the first visit to a healthcare provider up to
the time of TB diagnosis. Unacceptable health facility
delay was defined as a delay of more than one week.
Treatment delay was taken as the duration from when
the diagnosis was made to when the patient was initi-
ated on treatment, with any period beyond the same day
considered a delay. Total delay was taken as the sum of
patient delay, health facility delay, and treatment delay.
Total delay is thus the time interval from the onset of
symptoms until treatment initiation. This is a contributor
to the poor indicators due to the prolonged delay from
the onset of TB to the time of diagnosis and initiation
of treatment [3, 4]. It may lead to disease progression,
increased mortality, morbidity, and TB transmission in
the community [5].

Uganda has a national TB and leprosy program head-
ed by a program manager and several program officers
who coordinate the following units: Prevention and
health promotion, monitoring and evaluation, care and
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treatment services, laboratory services and policy, and
regional TB and leprosy services. At the regional level,
management and supervision of TB and leprosy services
are performed by the regional TB and leprosy focal per-
son (RTLP). There are currently 12 regions, which are
aligned to the 12 MoH regional performance monitor-
ing teams (RPMT) structure. At the district level, the
district health officer (DHO) is responsible for the man-
agement of healthcare services delivery, including TB
and Leprosy prevention and care. The DHO assigns a
district health team member as the district TB and lep-
rosy supervisor (DTLS), who is responsible for oversee-
ing TB and Leprosy care and prevention services in the
district. At the facility level, a health worker is assigned
the responsibility of overseeing TB and leprosy care and
prevention services. At both the district and health facil-
ity levels, TB and Leprosy care and prevention services
are integrated into the general health services [6]. The
relationship between HIV and TB, along with the in-
creasing resistance to anti-TB drugs, has resulted in the
need to study TB in high HIV prevalence areas. Delays
in presentation, diagnosis, and treatment are some of the
contributing factors to increased morbidity and mortality
due to TB in different regions across the world. The pur-
pose of this study was to identify factors associated with
delays in diagnosis of pulmonary TB at primary care fa-
cilities in a high HIV fishing community of Namayingo
district, Eastern Uganda.

Methods

This cross-sectional study was conducted among pri-
mary care facilities in a high HIV prevalence fishing
community in Namayingo District, Eastern Uganda,
between January 2022 and September 2023, using both
qualitative and quantitative methods. A team of ten Re-
search Assistants, who were health workers from the
University and had expertise in data collection, support-
ed the data collection exercise. The research assistants
were trained to be very conversant with the study’s data
collection techniques.

Sampling and sample size determination

The sample size was calculated using the Kish Leslie
formula (Equation 1)

1. n=72?pg/d?

where n is the sample size required for the study, Z is
the z score at 95% confidence level (1.96) and P is the
proportion of TB patients who had a diagnostic delay.
In this study, the 90% used to estimate the sample size
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was adopted from a recent study in Mukono (Buregyeya
et al. [5]) was used, where P=0.90 and d is the margin
of error at a 95% level of significance, which was 0.05
(Equation 2).

2. n=[1.962x0.9%(1-0.9)]/0.052
n=138

Purposive sampling was employed in health facili-
ties conducting TB testing. Clients diagnosed with TB
(based on microscopy, GeneXpert, or clinical findings)
and who had started on anti-TB drugs were selected
from the records at the respective health facilities.

Inclusion and exclusion criteria

In this study, 140 clients qualified and accepted to par-
ticipate based on the records accessed at the different
health facilities. However, 14 participants failed to recall
vital information required for this study and were exclud-
ed. As a result, we were left with only 126 adult patients
(=18 years) with pulmonary TB who had been receiv-
ing treatment for at least three months from both public
and private not-for-profit primary care facilities. These
respondents were identified retrospectively and included
in the study while those who declined to participate were
excluded from the study. Primary data were obtained
from TB patients using interviewer-administered ques-
tionnaires. Secondary sources of data were also consulted
to supplement the primary data, including health facility
records. Pulmonary TB was diagnosed according to any
of the following methods established in the Uganda TB
treatment guidelines: 1) Detection by the Ziel-Neelsen
method (microscopy) 2) Detection by the GeneXpert
method and 3) The presence of clinical, epidemiological
and radiological findings compatible with TB.

Qualitative data were obtained from purposively sam-
pled respondents based on their roles and responsibilities
regarding the management of TB in the selected health
facilities in the district.

Data analysis

Quantitative data with a normal distribution by age and
symptom presentation were entered into EpiData soft-
ware, version 2.0.8.56 and exported to SPSS software,
version 20 for analysis after cleaning. The collected data
were analyzed and presented in frequency distribution
tables as percentages using Microsoft Excel. Categori-
cal comparisons were performed by the chi-square test.
Multiple logistic regression analysis was used to evalu-
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ate factors associated with delay in univariate analysis.
The regression analysis included confounding variables
as covariates. Odds ratios and nominal 95% confidence
intervals (CI) were presented. A two-sided P<0.05 was
considered significant for all analyses.

Informed consent and anonymity

We obtained ethical approval to conduct this study from
the Clarke International University Faculty Research
Committee. To ensure confidentiality, respondents’
names were not recorded on the questionnaires; instead,
codes were assigned to respondents for anonymity and
confidentiality. In addition, the research team assured
respondents that the sources of information provided
throughout this study would remain undisclosed. Conse-
quently, the research team sought informed consent from
all respondents before data collection. Responses were
ordinarily obtained without influence from colleagues,
leaders, or data collectors. The respondents were in-
formed that they could withdraw from the interview at
any time if they wished to do so. None of the respon-
dents in this study opted out before completing the study.

Results

One hundred twenty-six respondents met the inclusion
criteria and were considered in the analysis. The socio-
demographic characteristics of the study population are
shown in Table 1.

Total diagnostic delay was prevalent in 69% of the
respondents, with a median of eight weeks (zero to six
weeks). Patient delay was the greatest contributor to to-
tal delay; it was prevalent in 64% of clients and had a
median of six weeks (zero to ten weeks), whereas health
facility delay had a median of only two weeks (zero to
zero weeks) and was prevalent in 50% of clients. The
distribution of delays is presented in Table 2.

Chi-square tests revealed no individual factors as-
sociated with delays: Gender (P<0.152), occupation
(P<0.480), marital status (P<0.801) and history of smok-
ing (P<0.166). However, health facility delay was sig-
nificantly associated with how well a health facility was
equipped (P<0.0002) and the actions taken by the health-
care provider at the point of the first consultation by the
patient (P<0.018).

Logistical regression analysis was conducted to es-
timate the odds ratios (ORs) for the risk of diagnostic
delay. Other variables considered included gender, oc-
cupation, marital status, primary health care (PHC),
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Table 1. Socio-demographic characteristics of the respondents (age: mean year of patients)

Characteristic No (%)
Male 76(60)
Sex
Female 50(40)
University or higher (>13) 1(0.8)
The highest educa- . .
[ P Primary/middle/secondary (7-13) 96(76.2)
No formal education 29(23)
Technical/professional 5(4)
Peasant 50(40)
Occupation
Student 5(4)
Unemployed (or housewife) 65(52)
Married 72(58)
Single 17(13.7)
Marital status Divorced/Separated 17(13.7)
Widowed 9(7.3)
Cohabiting 9(7.3)
Never 91(73.4)
History of smoking Current smoker 16(12.9)
Quitted smoking 17(13.7)
1 10(7.6
Number of house- (7.6)
hold members 51 124(92.4)
Urban 58(43.3)
Peri-urban 46(34.3)
Residence
Rural 30(22.4)
Homeless/Displaced 0
<1 50(37.3)
Time to walk to the
nearest public health 1 63(47)
facility (h)
>1 21(15.7)

LAl

Source: Field data by the researchers.
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level of equipment, quality of health services, stigma,
education, knowledge about TB, and actions taken by
the health workers. The same variables were included in
the multivariate analysis. Gender (OR=0.234, 95% CI,
0.041%, 0.962%; P<0.037) and patient knowledge about
TB (OR=6.804 95% CI, 1.547%, 28.821%; P<0.006)

were significantly associated with delay. The predictors
of unacceptable delay are presented in Tables 3 and 4.

Health facility testing delay was significantly as-
sociated with how well a health facility was equipped
for TB diagnostics, as indicated by the chi-square test
(P<0.0002). The equipping of health facilities was pri-
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Table 2. Distribution of delays

Variables No. (%) Median
Delay (24) 75(69.4)
Total diagnostic delay (w) 8
No delay (<4) 33(30.6)
Delay (=3) 79(64)
Patient delay (w) 6
No delay(<3) 44(36)
Delay (1) 60(50)
Health facility delay (w) 2
No delay (<1) 60(50)
Delay (1) 10(12.5)
Treatment delay (d) 0
No delay (<1) 70(87.5)
Source: Field data by the researchers. LER K

Table 3. Predictors of unacceptable health facility delay

Unacceptable Total Delay

Variables Univariate Analysis (P)
Yes No
PHC provider 34 0
5
5 ¢ Private practitioner 16 12
>.Q
£%
E § Public health facility 15 38 1.362
<~ <
E=ae] .
© © Referral hospital 2 1
T
Drug shop 2 0
Q< Best 3 14
o X
28>
qg)—j ZTEB Good 0 1 0.0002**
5%
[T
2o Worst 6 7
Sputum examination 103 10
é X-ray 0 3
2 "
s Both sputum and x-ray 0 2 0.018
B
< Referral 0 2
Others 0 3
“Statistically significant at 0.05 level. LT L

Source: Field data by the researcher.

marily from public care providers, and this was signifi- was associated with instances where only a sputum ex-
cant in the delay, with an OR of 0.634 at a (95% CI, amination was conducted (103/113). In instances where
0.430%, 0.769%) (P<0.008). Other factors associated both sputum and x-ray examinations were performed, no
with delay included actions taken by the healthcare pro- delay was reported.

vider during the first consultation. More delay (P<0.018)
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Table 4. Predictors of unacceptable delay

132

Univariate Multivariate

Variables

OR (95% Cl) P>|Zz| OR (95% Cl) P>|Zz|

Gender 0.426 (0.1267-0.867) 0.023 0.234 (0.041-0.962) 0.037™

Occupation 1.437 (0.927-2.431) 0.065 2.235 (0.846-5.324) 0.056

Marital status 1.062 (0.648-1.662) 0.659 1.761 (0.702-3.211) 0.137

PHC level of equipment 0.634 (0.430-0.769) 0.008 1.059 (0.513-1.750) 0.712

Quality of health services 0.269 (0.110-0.609) 0.006 0.612 (0.137-2.693) 0.436

Stigma (less chance of marriage due to TB) 1.584 (1.011-2.204) 0.059 1.681 (0.971-3.310) 0.068

Knowledge (education) 6.073 (2.213-15.534) 0 6.804 (1.547-28.821) 0.006™

PHC: Primary health care. poras)

Source: Field data by the researchers

Health facility factors associated with TB diagnos-
tic delay

The testing delay was 46.5%, with a median delay of
zero days.

Discussion

This study found that the median total TB diagnostic
delay was eight weeks, with a prevalence of 69.4%, and
that patient delay was the leading contributor to total de-
lay, with a median of 6 weeks and a prevalence of 64%.
This finding is consistent with a study by Oola, which
found that patient delay contributed more than health fa-
cility delay [4]. This can be attributed to the fact that Oo-
la’s study was conducted in a similar rural setting as this
study. However, this finding differs from a similar study
conducted in Wakiso and Mukono districts in Uganda,
where health services delay was the biggest contributor
to total TB diagnostic delay [5, 7]. The improvements in
diagnostic capacities of many laboratories and the intro-
duction of more sensitive tests, like the GeneXpert tech-
nology, could have contributed to a reduction in health
system delay; thus leaving patient delay as the leading
contributor to total delay.

The median total delay of eight weeks was lower than
that of 16 weeks in the study done in Mukono in 2014,
lower than the 12 weeks and lower than the 12 weeks
found in a study by Buregyeya et al. in Kampala [4, 5].
The differences in the study settings could have led to
these varying findings. The studies in Kampala, Muko-
no, and Wakiso were conducted in and around the capital
city, which is more urbanized and has relatively more

health facilities, many of which are not accredited to
treat TB patients, resulting in longer delays. In contrast,
this study site was a rural fishing community with fewer
facilities, the majority of which are accredited, leading
to a shorter delay. Other reasons for the reduced diag-
nostic delay (eight weeks) were attributed to the recent
introduction of more sensitive GeneXpert machines and
the functionalization of the hub system at health facili-
ties, which reduced the turnaround time for TB diagnosis
and, consequently, health system delay.

Gender: This was found to be a significant determi-
nant of delays, with being male associated with a longer
diagnostic delay compared to being female. This find-
ing is similar to a study conducted in Mukono [5]; the
similarity may be due to the fact that both studies were
conducted in rural settings and in primary healthcare fa-
cilities. However, these findings differ from many other
similar studies that found females to have longer diag-
nostic delays than males. A similar study in Iran found
that females had longer diagnostic delays [8]. Also,
the findings of a similar study in Bangladesh revealed
that females had longer diagnostic delays compared to
males [9]. The difference in findings is attributed to the
fact that in rural fishing communities, where the current
study was conducted, males are often involved in fishing
activities, which are characterized by routine movement
from one island to another and overnight duties, leaving
them with barely any time to access the few available
health facilities, unlike the findings of other studies.

Patients’ knowledge about TB disease: This was found
to be a significant predictor of patient delay in this study.
This finding is similar to a study that found limited
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knowledge about TB disease was associated with patient
diagnostic delay [10]. Another study also found that lim-
ited knowledge about the mode of transmission of TB
contributed significantly to patient diagnostic delay [11].
These studies and our findings indicate that people with
limited knowledge about TB are unlikely to take the
initiative to seek medical care, highlighting the need to
educate the public about TB in order to reduce the many
weeks patients take before seeking appropriate care.

The limitations of the study included recall bias among
the study participants and inadequate documentation at
the health facilities. The recall bias was supplemented
with available records, such as TB treatment cards and
case notes, for further insights; where records were not
available, information was obtained from the client’s
next of kin. The study was carried out in primary health-
care facilities that were both public and private not-for-
profit, but not in any private for-profit facilities, which
limits the generalizability of our findings.

Conclusion

The factors associated with TB diagnostic delay were
patient knowledge about TB and gender. Reducing these
delays requires the Ministry of Health and its partners to
increase community awareness about TB, improve diag-
nostic awareness among health workers, and ensure the
timely supply of diagnostic equipment and reagents to
health facilities. It is anticipated that the study findings
could assist health policymakers and practitioners in de-
vising suitable interventions that may lead to increased
TB case detection, improved treatment, and reduced
transmission of infection in the community, thereby
achieving effective TB control. Further studies should
focus on explaining the factors that influence the health-
seeking behaviors of clients in high HIV prevalence
fishing communities and elucidate the role of primary
healthcare providers, including community health work-
ers, in combating TB. Additionally, the role of traditional
healers in the delayed diagnosis of TB in a high HIV
prevalence community could be explored.
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