X4

Open Journal of Epidemiology, 2022, 12, 57-67

X/

"“ gte:lseél;:'gﬁ https://www.scirp.org/journal/ojepi
94% Publishing ISSN Online: 2165-7467

@,

ISSN Print: 2165-7459

Secondary Data Analysis of Tuberculosis
Deaths in Bulawayo Province, Zimbabwe,
2016-2019

Tshebukani Mzingaye Moyol, Edwin Sibanda?, Notion Tafara Gombel3, Tsitsi Patience Jurul,
Emmanuel Govha?l, Maurice Omondi4, Addmore Chadambuka?*, Mufuta Tshimanga?

'Department of Primary Health Care Sciences, Global and Public Health, University of Zimbabwe, Harare, Zimbabwe
“Bulawayo City Council Department of Health, Bulawayo, Zimbabwe

3African Field Epidemiology Network, Harare, Zimbabwe

*African Field Epidemiology Network, Nairobi, Kenya

Email: *achadambukal@yahoo.co.uk

How to cite this paper: Moyo, T.M., Si-
banda, E., Gombe, N.T., Juru, T.P., Govha,
E., Omondi, M., Chadambuka, A. and Tshi-
manga, M. (2022) Secondary Data Analysis
of Tuberculosis Deaths in Bulawayo Prov-
ince, Zimbabwe, 2016-2019. Open Journal of
Epidemiology, 12, 57-67.
https://doi.org/10.4236/0jepi.2022.121005

Received: December 1, 2021
Accepted: February 5, 2022
Published: February 8, 2022

Copyright © 2022 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

[OMom

Abstract

Background: Tuberculosis is a leading cause of death globally, and the third
leading cause of death in Zimbabwe. Death from any cause following a diag-
nosis of tuberculosis is classified as a tuberculosis death. Bulawayo Province
reported high tuberculosis death rates from 15.3% in 2016 to 14.2% in 2019
against a threshold of 5%. We analyzed tuberculosis deaths for Bulawayo
Province to characterize patients dying and to make recommendations for
improving treatment outcomes for susceptible tuberculosis cases. Methods:
A descriptive cross-sectional study was conducted. We analyzed all (N = 469)
records of tuberculosis deaths from 19/19 Bulawayo tuberculosis diagnosing
centers from 01 January 2016 to 31 December 2019. Microsoft® Excel 2007
was used to generate graphs and Stata® version 17 was used to conduct
chi-square tests for trends. Results: Males accounted for 278/469 (59.3%) of
the deaths. The median age of death was 40 years (Q; = 33: Q; = 51). The
proportion of TB deaths increased from 63/114 (55%) in 2016 to 57/90 (63%)
in 2019 for males (p < 0.01). The majority of deaths 278/469 (59.3%) occurred
in the intensive phase of treatment and anemia was a co-morbid condition in
only 44/469 (9.4%) of the tuberculosis deaths. Testing for anemia was not
routinely done. Conclusion: High death rates particularly in the intensive
phase, could be attributed to sub-optimal clinical care. Tuberculosis programs
should work towards adopting differentiated care models for tuberculosis pa-
tients and developing algorithms for patients at high risk of death.
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1. Introduction

Death from any cause in a person who had a diagnosis of tuberculosis (TB) is
classified as a tuberculosis death [1]. The disease is caused by the bacilli Myco-
bacterium tuberculosis. Tuberculosis is a preventable communicable disease and
ranks amongst the top ten causes of death globally [2]. According to the World
Health Organization (WHO), the world had an estimated 1,418,000 deaths in
2019, with 95% of these deaths being reported by low to middle-income coun-
tries. About 85% of people who develop TB can be successfully treated with a six
months drug regimen, and since the year 2000, the use of anti-tuberculosis me-
dicines has managed to avert more than 60 million deaths [2]. Death during TB
treatment is not merely a function of infection with Mycobacterium tuberculosis
but there are host, disease, and health system factors that contribute to the negative
outcome [1]. The majority of the TB deaths are ascribed to non-tuberculosis-related
causes. Therefore, treating TB and the underlying co-morbidities is essential to
ensure positive outcomes for the enrolled cases [3].

Tuberculosis is the third leading cause of death in Zimbabwe, and the country
reported 4600 deaths in 2019 [2] [4]. Zimbabwe has suffered multiple economic
crises in the last decade, and the economy remains fragile and characterized by
retrenchments and widening poverty [5]. More than a decade of economic
meltdown and rising costs have had a telling effect on a once vibrant health sys-
tem [6]. Despite these challenges, the country is working towards reducing the
TB death rate to not more than five percent for all registered cases [2] [4]. Bula-
wayo Province reported high tuberculosis death rates from 276/1902 (15.3%) in
2016 to 225/1637 (14.2%) in 2019. This is despite interventions like TB case
management training, directly observed treatment (DOT), TB and Human Im-
munodeficiency Virus (HIV) collaboration, and TB death audits.

The goal of reducing TB deaths can be achieved if TB deaths are considered
predictable and preventable. Programs should examine and address some key
gaps in the understanding of the distribution and determinants of TB deaths [1].
In Zimbabwe, all TB deaths should be audited within seven days by the health
workers at the facility the deceased patient was receiving treatment. The audit
forms are consolidated at the provincial level, and quarterly reports are submit-
ted to the national level [7]. We analyzed TB deaths for Bulawayo Province to
characterize patients dying, determine the reasons for the high death rates, and
make recommendations to improve treatment outcomes for susceptible TB pa-

tients.

2. Methods
2.1. Study Design

We conducted a descriptive cross-sectional study.

2.2. Study Setting

Bulawayo Metropolitan Province is one of the ten provinces of Zimbabwe and
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has a population of 707,470 according to the 2020 Zimbabwe National Statistics
Agency (ZIMSTAT) population estimates [8]. It has three administrative dis-
tricts namely Emakhandeni, Nkulumane, and Northern Suburbs. The province
has 19 health facilities that offer tuberculosis prevention, treatment, and care
services. Bulawayo Province borders Matabeleland’s North and South provinces
and has proximity to South Africa, and Botswana (Figure 1). Due to limited
opportunities for gainful employment within the province, residents seek op-

portunities in these neighboring countries.

2.3. Study Population

We used data collected from TB patients who died in Bulawayo Province from
01 January 2016 to 31 December 2019. Five key informants namely the deputy
chief nursing officer, a clinical medical officer, a laboratory technician, a phar-

macy technician, and a TB nurse were purposively selected.

2.4. Data Source

Health workers collect data using the TB death audit form for all TB deaths. The
primary purpose for recording the data is for evaluating the TB program’s per-
formance. Variables captured include age, sex, HIV status, type of tuberculosis,
other existing co-morbid conditions, and phase of treatment when the patient
died. Health care workers capture the variables on a hard copy death audit tool.
Copies are submitted to the health information section for consolidation and
onwards transmission to the Ministry of health and child care’s head office in

Harare. An individual TB death record was a study unit.
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Figure 1. Map of Zimbabwe showing the proximity of Bulawayo province to Botswana and
South Africa. Source: Encyclopaedia Britannica, Accessed 15 June 2021.
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2.5. Data Collection

The TB death audit forms were reviewed and data were captured on created line
lists. We entered all the 469 susceptible TB death records for the period 01 Janu-
ary 2016 to 31 December 2019. Only 4/471 (0.8%) patients who died had
drug-resistant tuberculosis. As such, records of patients with drug-resistant tu-
berculosis were excluded. A key-informant guide was used to conduct interviews
to determine the reasons for the high death rates in the province. As part of the
key informant interviews, a checklist was used to collect information on the
availability of laboratory personnel and requisite equipment and consumables
for key laboratory tests. Physical inspection to assess for the availability of full
blood count (FBC), chemistry analyzer, and reagents for FBC, urea and electro-
lytes (UandEs), liver function tests (LFTs), and blood grouping was done. Stock
cards for these reagents were also inspected to assess stock monitoring and con-

trol by the laboratory staff.

2.6. Data Analysis

We used Microsoft® Office Excel 2007 to generate graphs. The Stata® 17 statis-
tical software was used to perform chi-square tests for trends of proportions at a
significance level of p < 0.05. Data quality was assessed by checking for com-
pleteness of the audit forms. For records with missing information for certain
variables, we excluded that record in the analysis of the missing variable. Key
themes and powerful quotes on the cause of the high TB death rates in the prov-
ince were identified and reported. Data on laboratory services collected using the
checklist were analyzed to determine which services were not available to the TB

patients.

2.7.Permission and Ethical Considerations

Permission to carry out the study was sought and obtained from the Director of
Health Services Bulawayo City Council, and the Health Studies Office. Confi-
dentiality was maintained as the names of the key informants interviewed were

not recorded on the key informant guide.

3. Results

3.1. Data Analysis
3.1.1. Data Quality

A total of 469 tuberculosis death records were line-listed and analyzed. The re-
viewed death audit forms had most variables filled in 460/469 (98%) and the re-

maining records 9/469 (2%) had missing data on co-morbid conditions.

3.1.2. Trends and Distribution of TB Deaths

Demographic characteristics of TB patients who died

Males accounted for 278/469 (59.3%) of the deaths. The median age of death
was 40 years (Q; = 33, Q; = 51). The most affected age groups were the 25 - 34
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years, 35 - 44 years, and 45 - 54 years with 118/469 (25.2%), 143/469 (30.5%),
and 90/469 (19.2%) tuberculosis deaths respectively (Table 1).

Tuberculosis deaths among genders

Tuberculosis deaths declined from 51/114 (45%) in 2016 to 33/90 (37%) in
2019 for females and increased from 63/114 (55%) in 2016 to 57/90 (63%) in
2019 for males. There was a significant upward linear trend for the proportion of
TB deaths occurring amongst men (p < 0.01) (Figure 2).

Co-morbid conditions

Table 1. Demographic characteristics of the TB patients who demised, Bulawayo prov-
ince, 2016-2019.

Variable Category Frequency/n = 469 (%)
Female 191 (40.7)
Gender
Male 278 (59.3)
New 399 (85.1)
Treatment category
Retreatment 70 (14.9)
Under five years 2(0.4)
5 - 14 years 3(0.6)
15 - 20 years 11 (2.3)
21 - 24 years 13 (2.8)
Age group 25 - 34 years 118 (25.2)
35 - 44 years 143 (30.5)
45 - 54 years 90 (19.2)
55 - 64 years 53 (11.3)
65 years and above 36 (7.7)
Median age in years 40 (Q1=33; Qs =51)

n frequency of the tuberculosis deaths, % per cent, Qi first quartile, Qs third quartile.

66 -
64
62
60
58

56 | Legend

Proportion of deaths
54 -

Proportion of deaths/%

- - - Linear (Proportion of
52 | deaths)

50 T T
2016 2017 2018 2019

Year

Figure 2. Trend of tuberculosis deaths in males, Bulawayo province,
Zimbabwe, 2016-2019.
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The commonest co-morbid condition was being HIV co-infected 416/469
(88.7%). Less than a tenth 44/469 (9.4%) of the tuberculosis deaths had anemia
as a co-morbid condition (Table 2). The proportion of TB/HIV co-infected pa-
tients who died declined from 101/114 (89%) in 2016 to 71/90 (79%) in 2019,
and the downward linear trend was statistically significant (p < 0.01) (Figure 3).

Distribution of TB deaths by type of TB, and treatment phase

Approximately two-thirds of the tuberculosis deaths 306/469 (65.2%) oc-
curred among patients with pulmonary tuberculosis. The majority of the re-
ported deaths 278/469 (59.3%) occurred during the intensive phase of treatment
(Table 2). There was a significant upward linear trend in the proportion of TB
deaths occurring in the intensive phase of treatment from 54/114 (47%) in 2016
to 52/90 (58%) in 2019 (p < 0.01) (Figure 4).

Table 2. Common co-morbid conditions, type of TB, and treatment phase, Bulawayo
province, 2016-2019.

Variable Category Frequency/n = 469 (%)
HIV 416 (88.7)
Anaemia 44 (9.4)
Renal failure 18 (3.8)
Co-morbid Meningitis 18 (3.8)
conditions Congestive Cardiac Failure 17 (3.6)
Malignancies 14 (3.0)
Hypertension 12 (2.6)
Diabetes Mellitus 7 (1.5)
Pulmonary TB 306 (65.2)
Type of TB
Extra-pulmonary TB 163 (34.8)
TB treatment phase Intensive phase 278 (59.3)
at time of death Continuation phase 191 (40.7)

n frequency of the tuberculosis deaths, % per cent, HIV Human Immunodeficiency Vi-
rus, TB Tuberculosis.

92
90

88
86 -
84 -
82
80 -
78
76 -
74 -
72

Legend

——HIV positive
- - - Linear (HIV positive)

Proportion of TB deaths/%

2016 2017 2018 2019
Year

Figure 3. Trend of tuberculosis deaths among HIV positive patients,
Bulawayo province, Zimbabwe, 2016-2019.
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Figure 4. Trend of tuberculosis deaths in the intensive phase of tu-
berculosis treatment, Bulawayo province, Zimbabwe, 2016-2019.

3.1.3. Key Informant Interviews

Reasons for the high tuberculosis deaths

Four key informants reported that the high TB death rates could be attributed
to the delayed health-seeking behavior by community members particularly
men. A clinician noted that “most men present when their health has remarka-
bly deteriorated’. Three key informants attributed the high TB death rate to pa-
tients defaulting treatment and moving to neighboring countries. One of the key
informants noted that “Affer a few weeks of treatment the TB patients will start
to feel better. Due to the difficult economic situation in Zimbabwe, some of the
patients leave the country to seek employment opportunities in Botswana or
South Africa. Only to return when their condition has deteriorated’. Two key
informants identified poor access to diagnostic services for other co-morbid
conditions like anemia, and renal failure as the other reason for the high tuber-
culosis deaths. A clinician noted that “Sometimes we end up referring the pa-
tients to the private sector due to the stock-outs of reagents in the public sector’.

Laboratory services

One of the laboratory personnel noted that Bulawayo City Council's labora-
tory at Thorngrove hospital had the requisite manpower and equipment for tests
like FBC, UandEs, LFTs, and Blood grouping. The physical inspection and re-
view of stock cards revealed that reagents for UandEs, LFTs, and blood grouping

were out-of-stock and the laboratory was under-stocked for FBC reagents.

4. Discussion

We conducted a secondary data set analysis for susceptible TB deaths in Bula-
wayo Metropolitan Province, which is one of the provinces of Zimbabwe re-
porting the highest TB death rates. In this study, which was conducted in a
low-income country, the major findings were that: there was a significant in-
crease in the proportion of tuberculosis deaths among males, and for patients in
the intensive phase of treatment, the majority of the deaths occurred among

males, HIV co-infected patients, and among patients in the intensive phase of
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treatment, and the availability of tests for co-morbid conditions like anemia, and
renal failure was affected by the shortages of reagents.

Males accounted for the majority of tuberculosis deaths, and there was an in-
crease in the proportion of reported TB deaths among men. Cultural and reli-
gious norms primarily place the role of fending for the family on men. The tu-
berculosis treatment duration is generally long and this can become a barrier in
taking care of their families for some men who are the principal breadwinners.
Due to the economic challenges in Zimbabwe, and the proximity of Bulawayo
Province to neighboring countries some patients migrate to seek employment
opportunities in these countries before they complete treatment. Migrants from
Zimbabwe to neighboring countries are supporting the livelihoods of relatives
left at home through remittances. More migrant men have been shown to remit
to their families back in Zimbabwe compared to their women counterparts [9].
This could suggest that men have more pressure to get back to their vocations to
fend for their families. Our findings were consistent with Washington ef a/, in
India who found that being male was one of the higher risk categories for death
[10].

Despite the significant decline in the proportion of TB deaths among HIV
co-infected patients, a majority of the deaths occurred among HIV co-infected
patients. The classification of TB as an HIV clinical stage three disease, and the
implementation of the HIV differentiated care models has improved HIV treat-
ment access for TB/HIV co-infected patients. The HIV programmes across the
globe are implementing differentiated care models following the realization that
patients are different and require individualized care [10]. These models have
improved the quality of care for HIV-positive recipients of care. Implementation
of these models has ensured that health workers spend more time attending to
the new patients, as well as to clinically unstable patients. Tuberculosis patients
are different, and may, therefore, require individualized treatment approaches.
Failure to deliberately individualize the care of TB patients particularly in re-
source-limited countries, which are also TB high-burden countries may lead to
the poor quality of care for TB patients. Resource-constrained countries are also
experiencing human resources for health challenges which have been exacer-
bated by the Coronavirus disease (COVID-19) pandemic [11]. The implementa-
tion of the differentiated care models for TB patients will result in the efficient
utilization of human resources.

The majority of the TB deaths occurred during the intensive phase of treat-
ment, and there was an increase in the proportion of tuberculosis deaths occur-
ring in the intensive phase of treatment from 2016-2019. This could be attri-
buted to delayed health-seeking behavior, and patients defaulting treatment.
Several studies have demonstrated that some patients present late to health facil-
ities, and only present when their illnesses have advanced [12] [13]. The increase
in the proportion of TB deaths in the intensive phase of TB treatment poses a se-

rious challenge to the global end TB strategy targets [2]. Identification of the
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modifiable factors associated with death among TB patients in the intensive
phase is critical and can provide a solid basis for targeted interventions. Our
findings were consistent with Alobu et al, 2014 in Nigeria who found that the
majority of TB deaths occurred in the intensive phase of treatment [14].

The prevalence of anemia as a co-morbid condition among the TB patients
who died was very low. The low prevalence of anemia as a co-morbid condition
in our study could be attributed to limited testing capacity for anemia as the la-
boratory was under-stocked for FBC reagents. The low testing capacity for ane-
mia in the public sector could lead to anemia being missed. Anemia is known to
exist as a co-morbid condition in TB patients, and the prevalence ranges be-
tween 30% - 94% [15]. In Zimbabwe, TB patients are exempted from paying for
laboratory investigations including tests for anemia [7]. However, despite this
progressive policy being in place, implementation is affected by the erratic
supply of reagents. Due to the public health care under-funding, TB patients are
sometimes requested to get some laboratory investigations done by private la-
boratories. The majority of the clients referred to the private laboratories may
not afford these services. This is because tuberculosis is, by all means, a poverty

disease, mainly affecting the most vulnerable populations [2] [16].

5. Study Limitations

We could not assess the effect of body mass index, and delayed presentation on
tuberculosis deaths as the body mass index, and the date of symptom onset was
not being captured on the audit tool. These are important variables that have
been shown from other studies to affect the treatment outcomes for tuberculosis
patients. Patients at risk of clinical deterioration after starting tuberculosis
treatment are identifiable using simple measurements including the body mass
index [17]. Audio recordings were not done for the key informant interviews.
This was a limitation as some of the information from the key informants could
have been missed during notes taking. To minimize this effect, soon after each
key informant interview we reviewed the notes and expanded on the note-taking

shorthand, and added details whilst we still remembered.

6. Conclusions

Tuberculosis deaths disproportionately affect the poor, and high death rates in
these groups are also attributed to the lack of access to quality care [1]. TB pa-
tients are not homogenous and as such, the care of TB patients should not be
overly standardized.

There are several programmatic implications from this study. The TB control
program should consider revising the TB death audit form to capture variables
like the date of symptom onset and the body mass index. Based on the study
findings, TB programs should consider working towards adopting differentiated
care models (patient-centered treatment models) for TB patients, taking lessons

from the anti-retroviral therapy program. Countries like Zimbabwe should also

DOI: 10.4236/0jepi.2022.121005

65 Open Journal of Epidemiology


https://doi.org/10.4236/ojepi.2022.121005

T. M. Moyo et al.

consider developing algorithms to identify TB patients at high risk of death, and
further analytical or quasi-experimental studies particularly for patients in the
intensive phase are proposed. The quality of care for tuberculosis patients should

also be improved through the uninterrupted availability of laboratory services.
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