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(n = 12) reported teamwork and communication respectively between the
health workers and caregivers as factors that contribute to effective active case
findings in CTBC. 670 patients were enrolled in the quantitative phase and
only 55% (n = 369) had their contact details documented in the patient’s TB
records, while 94% (1311/1398) active case finding suspects/contacts screened
for TB. Only 18% (115/1398) had been referred for investigated and 3% (35/
1398) were TB positive. All patients underwent treatment. Conclusion: The
caregiving role has been accepted in CTBC. Moreover, effects of CTBC on the
early identification and referral of TB patients are commendable and can be
improved.
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1. Introduction

Tuberculosis epidemic is amongst the leading causes of death worldwide. The
World Health Organization (WHO) estimated that 10 million people developed
tuberculosis (TB) and 1.5 million of these people died from the disease globally
in 2018 [1]. The WHO has set certain milestones to end the global TB epidemic
by reducing TB deaths from 35% - 57% by 2020 and 2025 respectively [1]. In
2018 WHO reported that African region accounted for 25% of the TB cases [2].
Considering the aforementioned milestones and the high estimated incidence
rates of 275 per 100,000 TB in Botswana [3], the Botswana TB program intended
to reduce TB incidence using all strategies including community TB care (CTBC)
as recommended by WHO since 2004 [3] [4] [5]. In addition, it aimed to meet
the WHO-formulated “End TB strategy 2016-2035” “targets of reducing TB deaths
by 95% and TB incidence by 90%” [2] [6]. This necessitates an early identifica-
tion of TB cases and treating more people with active TB.

The CTBC in Botswana had experienced several challenges, some of which in-
cluded the inability to report the community contributions to TB case notifica-
tions and the lack of support at all levels of authority [7]. The mission of the
Botswana National TB Program Strategic Plan 2013-2017 was to reduce TB in-
cidence and prevalence such that it will no longer be a public health problem.
This called for the need to assist the Ministry of Health and Wellness (MOHW)
to reduce the incidence and prevalence of TB in Botswana [8]. It is crucial to
identify the CTBC referral system and effective factors that contribute to the
community in TB active case findings such that effective contributions are scaled
up to promote quality care since it is the first investigation of its kind carried out
in Botswana and regionally. This in turn would facilitate meeting the WHO set
targets in TB diagnosis and treatment outcomes in Botswana. We aimed to as-
sess the effect of CTBC on the early identification and referral of TB patients from
active case finding and to identify what the community perceived factors that

contribute to effective active case findings and a community referral system.

2. Design

We adopted a concurrent triangulation mixed—method research design (both
qualitative and quantitative). We conducted a descriptive qualitative research to
identify what the community perceived factors that contribute to effective active
case findings and the community referral system. In contrast, we conducted a
descriptive quantitative research to assess the effects of CTBC on the early iden-
tification and referral of patients with TB from active case findings. Written con-

sent was obtained from the affected institutions and eligible participants.
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2.1. Setting and Sampling Methods

We selected Francistown and Gaborone as the study sites because they are the
two major cities of Botswana, one on the north and other in the south side of the
country. Gaborone ad Francistown has a population of 231,592 for Gaborone
and 98,961 for Francistown [9]. African Comprehensive HIV/AIDS Partnerships
(ACHAP) reported that Gaborone city had 880 and 750 while Francistown city
432 and 350 TB cases registered in ACHAP supported districts in 2012 and 2013
respectively [10]. According to the Ministry of Health [7], Gaborone and Fran-
cistown had the highest numbers of TB patients registered in CTBC in Bot-
swana.

We conducted non-probably sampling in the qualitative phase, where respon-
dents were selected by non-random methods, and not every person had an equal
opportunity to be included in the sample. We performed convenience sampling
because numerous respondents had missing contact information thus making it
difficult to find them. Hence, a convenience sample was use for the readily avail-
able respondents. We determined the sample size for qualitative phase by data
saturation, when no more new information was identified. Therefore, we ob-
served data redundancy after forty (40) participants. We reviewed their clinical
documents to identify patients with TB and interviewed them. A convenience
sampling method was used for both Qualitative and quantitative designs. We
also conducted non-probability sampling in the quantitative phase, where files
were selected by non-random methods. A non-probability sampling design was
used to select the sample. Moreover, we performed convenience sampling because
several files were missing and difficult to locate. Hence convenience sample was
use for the readily available files. In the quantitative phase, 670 TB records from
the past 2 years (July 2016-Dec 2018) met the inclusion criteria and were ex-

tracted.

2.2. Target Population

The target population for the qualitative phase were all community members in
CTBC who met the following inclusion criteria: 1) patient with TB registered
with CTBC program during the study time frame (prospectively) and 2) Indi-
viduals, family members or relatives above 18 years of age with a TB patient at
home or engaged in community TB care. The exclusion criteria included: 1) TB
patients not registered with CTBC program and Individuals, family members or
relatives with a TB patient at home not registered with CTBC and 2) TB Patients
and their caregivers outside the study timeframe.

For the quantitative phase, records which met the inclusion criteria: 1) records
of patients with TB registered with CTBC program prospectively or during the
past two years before the study started (prospectively and retrospectively) and 2)
records for male or female TB patients above 18 years of age. The exclusion cri-
teria included: 1) records for TB patients not registered with the CTBC program,

and 2) records for TB Patients outside the study timeframe.
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2.3. Data Collection Methods and Procedures

In the qualitative phase, we used an in-depth interview guide with open-ended
questions guided by Roy’s Adaptive Model (RAM) and Health Promotion Model
(PHM) [11] to identify the community perceived factors contributing to effec-
tive active case findings and the community referral system. The interview guide
had an observational tool that was used to record the caregiver’s reaction during
the interviews. The interviews were face to face at the participants’ home after
obtaining permission to write notes while they were answering. The interviews
were conducted in English and Setswana. The language used depended on the
participant’s preference. The responses were documented in their own language
to obtain complete information and reduce interviewer’s biases of personal views
and misinterpretation. The principal investigator and researcher thereafter trans-
lated the responses to English during analyses. All interviews were conducted by
trained field workers comprising two clinical nurse specialists, past TB/HIV re-
cruitment and retention officers and fourth year university bachelors’ degree stu-
dents who signed the confidentiality agreement after training (n = 2 each). The
field workers were selected based on their experiences. Data collection commenced
from July 04, 2018 to December 14, 2018.

A questionnaire with closed-ended questions was used in the quantitative phase
to extract data from records of patients with TB, who were registered with CTBC
and met the inclusion criteria, prospectively and retrospectively, 2 years before
the initiation of the study (July 2016). The data extraction began by identifying
CTBC registered patients within the study time frame. The TB records were then
separated from the remaining clinic records, followed by data extraction. During
the data extraction, the clinic TB focal person was present in case the researcher/
field workers needed more clarification. For example, if the researcher/field work-
ers required access to the electronic TB registers for verification of information.
The researcher/field workers informed the clinic staff that they had almost com-
pleted the data extraction. Similar field workers collected data for both phases.
We pilot tested the instruments to confirm the credibility and establish the va-
lidity and reliability.

2.4. Data Analysis

In qualitative phase, data analysis occurred concurrently with data collection to
determine when data has reached point of saturation when no new information
was identified. We divided the data into two sections as follows: 1) descriptive
statistics for demographic data and 2) narrative data on perceived factors sub-
jected to content analysis by naming and categorizing of phenomena through closely
examination.

All the interviews were coded using an inductive approach and thematic analy-
sis. This involved line-by-line analysis of each interview, naming each line and
segment of data, grouping categories and contents of the categories, and also iden-

tifying deviant case, which were thereafter assembled into prominent themes. The
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transcripts and field notes were repeatedly read, analysed and initial thoughts
were noted for each participant. Data from the in-depth interviews and reflective
engagements are presented through quotes. The field notes from observations
were utilised to inform and confirm the three themes that were identified during
data analysis. To ensure validity and trustworthiness of the results of this quali-
tative study, the researcher prolonged the engagements with the participants by
using in-depth interviews and asking probing questions to ensure long contact
with the respondents. The research team read the transcripts several times, com-
pared their results, and this led to the emergence of themes and subthemes as a
measure of ensuring trustworthiness of the data. During the writing of the draft
article, the emergent themes were compared with the transcripts individually and
as a whole, while the findings from the observations and field notes were used to
validate the interviews, which promoted reflexivity. The themes were categorized
according to the components provided by RAM and HPM and aligned to answer
the research questions of this phase.

We analysed quantitative data using STATA 14.0 Copyright 1985-2015 Stata-
Corp LP [12]. Data was code according to the different variables under study and
imported from an Excel spreadsheet into a STATA version 14.0 package. We
used a fixed format to calculate the exact binomial confidence interval. More-
over, we calculated the odds ratio and compared between the sites under study.
A comparison was performed between some study variables to identify the dif-
ference between two or more variables collected from the above mentioned two
cities. We used descriptive statistics to describe the value attached to the contri-

butions identified in this study through proportions.

2.5. Ethical Considerations

We obtained permission from the UNISA ethical committee, the Botswana Min-
istry of Health and Wellness, Health Research Development Committee and the
participating sites before data was collected. All enrolled patients provided writ-
ten informed consent. Confidentiality and anonymity were ensured by protect-
ing the participants’ identity and privacy. Participants were informed of their

right to withdraw from the study at any time.

3. Results
3.1. Qualitative Phase

A total of 40 caregivers/treatment supporters were interviewed in this phase. The
demographic characteristics provide personal information of the respondents on
their age, gender, marital status, the level of education, employment status, reli-
gious affiliation, and their relationship to the patients. We analysed the demo-
graphics characteristics using graphs, frequencies, and percentages in Figure 1.
The interview and observation guides were based on the core categories of RAM
namely the stimuli and the adaption and the HPM, which were individual char-

acteristics and experiences resulting in behaviour outcomes.
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Demographic characteristics of respondents (n=40)
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Figure 1. Demographic characteristics of respondents (n = 40).

3.2. Analysis of the Adaptive Modes and Levels within RAM Levels
and Behavioural Outcome in HPM

Responses can either be “adaptive” and “effective” when human were coping with
and meeting the terms of survival and growth of the system. In contrast, a failure
to cope with and met the survival and growth expectation of the system can lead
to ‘ineffective” responses. We identified positive adaptation from the major themes
that emerged in this study.

The following major themes emerged from the data for effective contributing
factors:
e Accepting to participate in CTBC,
e Health workers working as a team,
e Understanding their role as caregivers/treatment supporters,
e Communication between the health workers team and caregivers/treatment

supporters and or patients,

o Caregivers/treatment supporters receiving health education on TB,
e Social and physiological Support for the patient and caregivers/treatment sup-

porters.

3.2.1. Self-Concept

Self-concept mode is related to the psychological aspect of the individual or per-
sonal self, and how a person/individual behaves at a given time. Self-concept high-
lighted the effective (positive adaptation) or ineffective (negative adaptation)
factors contributing to active case findings in CTBC. Given below is a discussion
of the identified themes related to self-concept which indicated positive adapta-
tion [11].

3.2.2. Accepting to Participate in CTBC
The acceptance of a caregiving role was one of the themes that emerged repeat-
edly within the interview, under different questions and for effective adaptation.

Their acceptance to participate in CTBC was a sign of adaptation.
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The responses for indicating effective contributions of active findings in CTBC

when inquired about incidences are provided below:

“It is for the caregiver and patient to accept the condition and be ready to

assist the patient” (caregiver 26).

Thirty-three respondents (83%) seemly accepted the role of caregiving and their
contributions to active case findings regardless of its duties and did not experi-

ence any incident that they could be shared:

“Nothing/no incident” (caregivers 2, 4, 5, 6, 7, 9, 12, 17, 18, 20, 22, 27, 28,
29, 31, 34, 35, 38, 39, 40 etc.).

3.2.3. Understanding Their Role as Caregivers/Treatment Supporters
At least 20% (8) of the respondents indicated accepting the situation and under-
stood the role in caregiving.

One such response is provided below:

“Understanding the role involved between supporter and nurses/other health

Workers” (caregivers 2, 4, 5).

3.2.4. Role Function
This mode addresses how individuals socialize with each other to maintain order
or fulfil expected responsibilities [11]. Given below is a discussion of themes that

emerged in relation to the role function and showed positive adaptation.

3.2.5. Health Workers Working as a Team
Health workers working as a team were another theme that emerged under the

contributing factors. Responses of 20% (8) of the caregivers were as follows:

“The teamwork in the clinic and when asking for help it is given immedi-
ately” (caregiver 3, 4).
“Really helpful, every time you have a need, it is always addressed” (care-

giver 7).

Another respondent who appeared to face difficulties with the caregiving role

said,

“Health Education Assistant and a Social worker visited, I am not sure how

often, but they come, maybe once a week” (caregiver 23).

3.2.6. Caregivers/Treatment Supporters Receiving Health Education on
TB

Caregivers/treatment supporters receiving health education on TB was also an-
other theme that emerged from at least 23% (10) of the responses under factors
contributing to effective active case finding in CTBC.

One respondent said the following:
“Had enough information” (caregiver 19).

Another respondent also mentioned:
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“Health education about TB especially how to prevent TB from spreading
to others” (caregiver 20).

Two other responses are provided below:

“Health education and checking the patient” (caregiver 31).
“Always available to tell them to assist with more education to the patient

and caregiver” (caregiver 11).

3.2.7. Interdependence

Interdependence mode addresses adaptive behavior expected from both indi-
viduals and groups from their interdependent relationships while they provide
and receive love, respect, support and value from their families, relatives, friends,
and colleagues [11]. This mode also supported the role function mode, however
at a broader aspect, as it not only involves the caregiver but also others. The

aforementioned mode also indicated positive adaptation.

3.2.8. Communication between the Health Workers Team and
Caregivers/Treatment Supporters and/or Patients

Communication between the health workers team and caregivers/treatment sup-
porters and or patients also emerged as a theme. Given below are the common

statements of 30% (12) of the respondents:

“Good communication and understanding between patient and supporter”

(caregivers 2, 4, 5).
Some respondents also said the following:

“Communication and respect between supporter and nurses/other health

workers” (caregivers 1, 3, 4).

3.2.9. Social and Physiological Support for the Patient and
Caregivers/Treatment Supporters

Social and physiological support is extremely important in a caregiving role as it
involves the relationship between the caregiver/supporter and the patient. The
presence of support influences the adaptation level of the system.

At least 50% (20) of the responses were as follows:

“For relative to assist me in taking care of the patient” (caregiver 26).

“To have a woman help me” (caregiver 23).
Some respondents also said the following:

“Support for the sake of the patient during treatment Period” (caregiver 38,
30, 32).

“Masks and gloves to help prevent the transmission of TB” (caregiver 24).
“Food supplements for the patient” (caregiver 16, 27).

“To be taking used nappies frequently, at least daily than delaying” (care-
giver 23).

“Only food, that is, m/meal and beans” (caregiver 24).
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3.3. Quantitative

3.3.1. CTBC Referral System
Table 1 reports that men were affected more by TB than women as indicated by
54% of men on TB treatment compared to 46% of women.

A total of 670 patients were enrolled in this phase. The CTBC referral was in-
vestigated to determine the community referral system, i.e., how the caregivers’/
treatment supporters and patients were introduced into CTBC. This helped us
identify the impact of their introduction on their adaptation to CTBC. The target
population were presented with some questions to determine the adaptation level
as results presented in Figure 2.

Figure 3 reports that all patients who opted for CTBC were registered with
community care. However, while 58% of the caregivers had registered their names,
55% of contact details were recorded in the TB records. At least 65% close con-
tacts who were provided referral letters for TB screening. Moreover, 18% of the
patients screened positive for TB, thus necessitating interventions for improve-
ment

Table 2 demonstrates better performance of Gaborone than Francistown (81.9%
and 18.1% respectively), in terms of TB suspect/contacts referral letters and the
investigation of those screened positive for TB (83.3% vs 16.7%, respectively).

The differences were significant (p-value = 0.001).

3.3.2. Active Case Finding and Contacts Screening

Active case finding and contacts screening are important aspects of TB control.

Table 1. Demographic characteristics.

Characteristics Total population Proportion (%) 95% CI
Age < 35 years 261/670 61 57 - 65
Gender - Female 311/670 46 43 -50

TB patients, close contacts referrals and TB investigations under CTBC

800
700

60

50

40

30

20

10 .
0

Opted for CTBC  Caregivers  Name recorded Contacts details Contacts given Documentation Investigations
were registered  registered inthe CTBC recorded in the referral letter  on patient’s on contacts

register CTBC register contacts who screened

screening positive for TB

Population numbers
& &6 & & & ©

M Total population (N)  m Total population (n)

Figure 2. TB patients, close contacts referrals and TB investigation under CTBC.
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CTBC register
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20% B Documentation on patient’s
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screened positive for TB

PROPORTION (%)

Figure 3. Proportions of TB patients, close contacts referrals and TB investigation under
CTBC.

Table 2. TB suspect/contact referral comparison between Francistown and Gaborone.

Sites for the study = n (%)

Francistown Gaborone OR (95% CI) P-value

TB suspect/contact Referral

TB Patient’s suspect/contacts

67 (18.1 304 (81.9 6.55 4.45 - 9.65 0.001
referred with a letter ( ) ( )

Patient’s documented
244 (44) 310 (56) 0.72 0.47 - 1.10 0.127
suspect contacts screened

TB Investigations

Investigations done on
patient’s contacts who 20 (16.7) 100 (83.3) 4.58 2.76 - 7.58 0.001
screened positive for TB

Figure 4 depicts active case finding and contact screening in CTBC and the
contribution of the community in identifying TB cases. While 94% (1311/1398)
active case finding suspects/contacts had been screened for TB, only 10% (134/
1311) suspects/contacts screened positive. Of those positive patients, 18% (115/
1398) were referred for investigated. Moreover, 89% (102/1398) had their results
followed-up. We obtained 3% (35/1398) TB positive results, following which all
patients underwent treatment. We observed low active case findings from the
screening stage until their enrollment in the treatment. The treatment success
was low at 71% (25/35) with 3% (1/35) death and 26% (9/35) being transferred

out and having missing information.

4. Discussion

Our results reported that men were more affected by TB than women (54% vs
46%) respectively (Table 1). This was similar to a report on the evaluation of
community. TB approaches in Botswana were 54% and 46% of the study cohort

that were men and women, respectively [7]. Caregivers had a mean age of 43.4
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25(71%) (0%) (0%) missing 9

(26%)

Figure 4. Active case finding and close contacts screening.

years, comprising young adults who were still active in society and a lot of them
being (80%) women. This result concurred with the statistical findings that in-
dicated Botswana was a female-dominated society [9]. Statistics Botswana has
also identified a trend in which the proportion of single women was increasing
and becoming higher than men, with a higher percentage of women engaged in
no paying jobs, such as caregiving. The aforementioned trends were local re-
gional and global [9].

Our results reported on the low effects of community TB caregivers’ contribu-
tion towards active case findings through contact tracing. All patients who opted
for CTBC (100%) were registered into CTBC. However, only 55% of the care-
givers had their names and contact details recorded in the patients’ TB records
during CTBC referral to enable active case findings. The caregivers in CTBC were
responsible for assisting in active case findings of TB contacts. This can be at-
tributed to their regular contact with the patients, but the absence of contacts
details interfered with numbers of contacts being investigated on TB infection
hence reducing the number of presumptive TB. Active case findings of TB were
the most effective strategy to help identify TB cases [1] [4] [13] [14] [15]. We

observed missing information on the contacts details which negatively contrib-
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uted to low numbers of contact screening and tracing. This eventually necessi-
tated continuous quality improvement activities, training on data quality and
reporting to improve information on contact details so as to increase number of
contact screening, treatment outcome and general TB management [16].

Roughly half of the caregivers and at least two-thirds TB patients’ close con-
tacts were provided referral letters for TB screening, thus excluding one-third of
close contacts. Hence, the presumptive TB cases were missing. Of the aforemen-
tioned, two-thirds referred for screening, 83% of TB close contacts had relevant
screening documentation, thereby eliminating additional presumptive TB cases.
Our data on CTBC referral for close contacts were consistent with the results of
a study strengthening referral system in the community health programs. The
study also high-lighted barriers in the use of referral data, resulting in lack of
feedback to enable optimal functioning of the referral system and the need for
improving access to TB care and case detection [16] [17] [18]. Results of a sys-
tematic review of active case finding strategies for TB in the homeless population
were in agreement with our findings on the issues of community referral. It rec-
ommended modifications in the referral pathways for improvement, considering
evidences for weak professional support and education uptake [19].

The theme acceptance repeatedly emerged during the interviews. According
to the Botswana community TB care policy guidelines (2011), all patients with
TB must be provided the option of deciding if they want to join CTBC. The ac-
ceptance of role by caregivers indicated the community was happy and felt mo-
tivated by their role in providing services to fellow community members [4] [20].
Moreover, the presence of Social and physiological support is critical in caregiv-
ing roles, because they contribute to a substantial number of case findings if im-
plemented effectively. [4] [13] [21] [22] [23].

Health education facilitates the empowerment patients, caregivers, family mem-
bers, and community and must be provided at all levels of TB treatment using
effective health education strategies, including training for better understanding
of TB. Imparting health education on TB to caregivers/treatment supporters re-
ceiving health education on TB was also another theme that emerged from at
least 23% (10) of the respondents. Our findings reveal that only a quarter of the
caregivers received health education to enable behaviour change. This in turn
indicated the unaddressed needs and expectations of the community, such as
support and education [2] [3] [4] [20] [22] [24] [25]. According to WHO, health
education is a principle by which individuals, communities, a group of people in
any learning experience, learn to behave in a way that is influenced by their
knowledge to help them improve their health. Health education has been identi-
fied as a tool that can be used effectively to improve health as it can re-shape
people’s unhealthy lifestyles to health behaviour.

We recommend the development of different health education strategies e.g.,
booklets or pamphlets, posters, face to face, group discussions and videos for pa-

tients under CTBC and their caregivers/treatment supporters with a feedback
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loop. Moreover, we recommend structured community supportive supervision
and referral process with follow-up and a feedback loop for the patients and care-
givers, the development CTBC training modules and standard operating proce-
dures or algorithms including community referral.

Our study had some limitations in that it could have focused on all patients
with their families, relatives, friends and community volunteers in community
TB care. However, we could not cover the entire population because of the widely
spread health facilities in the country, thereby limiting the generalizability of re-
sults. Owing to age restrictions, we failed to include some patients and their sup-
porters. This resulted in missing important information on patients with TB and
their caregivers.

In conclusion, community TB care exerted marginal effects on the early iden-
tification of TB referral, infected cases, active case findings and contact screen-
ing. This necessitates extensive improvement in the area of health education and

referral system for improving CTBC and reducing TB.
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