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Abstract
Introduction

The risk of exposure to M. tuberculosis among healthcare workers
(HCW) remains a public health concern worldwide. During the COVID-
19 pandemic, the Biomedical Research and Training Institute supported
the Zimbabwe Ministry of Health and Child Care in strengthening infec-
tion prevention and control (IPC) practices in healthcare facilities (HCF),
integrating tuberculosis (TB) infection control (TBIC) into the interven-
tion strategy. We describe the impact of this intervention on TBIC prac-

tices and HCW screening outcomes.
Methods

The strategy, implemented from June 2021-September 2022, included
IPC mentorship training, competency assessments, and use of a standard-
ized risk assessment tool for progress monitoring. For the training purpos-
es, the project developed eight practical problem-solving IPC modules
including an occupational health component. Trained mentors conducted
bi-monthly site support visits (SSV), used a checklist to track compliance,
and assessed competencies of HCW at the targeted facilities. Facility-
based risk assessments were conducted three times during the project im-

plementation.
Results

During the intervention, 1,865 HCW from 105 facilities were trained.
Availability and use of personal protective equipment improved by 49%
and 42%, respectively. The proportion of HCF with designated areas for
sputum collection increased by 43%. The proportion of HCF that
screened HCW for TB increased by 42% with 3,761 HCW screened dur-
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ing the project period. Fourteen were diagnosed with TB and referred for care, resulting in 372 new
cases per 100,000.

Conclusion

The implemented strategy of training, mentorship, and regular SSV strengthened TBIC measures, im-
proved TB screening practices and case finding among HCW. Improving and maintaining practices is
critical for effective TBIC.

Introduction

Globally, tuberculosis (TB) is the leading cause of death from a single infectious agent, M. tuberculosis
(MTB). A total of 1.23 million people died from TB in 2024 [1]. Health care workers (HCW) are on the
front lines of patient care, and their exposure to infectious agents, including MTB, can lead to signifi-
cant consequences, including the development of active disease, which can result in prolonged illness,
increased healthcare costs, and potential transmission to patients and colleagues. Reducing the risk of
HCW exposure to MTB is a critical challenge that must be addressed across all healthcare settings [2-
4]. To maintain sustained safe and quality service delivery, it is critical to ensure continuous and im-
proved infection prevention and control (IPC) measures that are broad-based and cover various infec-

tious diseases, including TB [5].

Zimbabwe has historically had a high burden of TB and is on the global list of 30 high-burden TB
countries and has an estimated TB incidence as high as 203 per 100,000 population [1]. Of note, the
country was temporary removed from this list in 2021, as the estimated incidence of TB decreased from
242 per 100,000 in 2015 to 199 per 100,000 in 2019 [6]. The COVID-19 pandemic disrupted TB care
services as a result of many reasons, including supply chain interruptions leading to reduced IPC sup-
plies (such as personal protective equipment (PPE)), COVID-19 infections among HCW, government
mandates to change some facilities from general purpose to COVID-specific facilities, reductions in
clinic appointments due to social distancing requirements, etc. [7]. During the pandemic, the estimated
TB incidence in Zimbabwe rose to 204 per 100,000 in 2022 and further to 211 per 100,000 in 2023,
resulting in Zimbabwe being reinstated on the Global list of 30 high-burden TB/HIV and MDR/RR-TB
countries [1]. TB infection continues to be a significant problem in Zimbabwe, and HCW remain at risk

of work-related exposure to MTB [8-9].

TB infection control has always been a part of the Zimbabwe National IPC training program which was
re-established in 2012 with support from BRTI and ICAZ-T, and funding from the U.S. President's
Emergency Plan for AIDS Relief (PEPFAR) through the U.S. Centers for Disease Control and Preven-
tion (CDC) during Zimbabwe Infection Prevention and Control Project (ZIPCOP, 2012-2017) [10-11].
In 2017, the Healthcare Associated TB Infection Prevention Project (HATIPP-Zim) was initiated to
support MoHCC in preventing healthcare-associated TB infection in Zimbabwe. The central focus of
HATIPP-Zim was to support TB screening and treatment in HCW. Following the project objectives, an
intervention for improving TBIC practices was conducted in 104 healthcare facilities in 2017-2019
[12]. A draft National TB-HCW screening policy was developed, and a screening program among
HCW was established. Data collected in 2018 from these targeted facilities showed a high incidence of
TB among HCW (528/100,000), highlighting the need to improve and maintain the TBIC practices,
including a TB screening program among HCW [13].

During the COVID-19 pandemic, the Biomedical Research and Training Institute (BRTT), in collabora-

tion with the Infection Prevention and Control Association Trust (ICAZ-T), assisted the Zimbabwe
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Ministry of Health and Child Care (MoHCC) in enhancing IPC practices across 105 healthcare facili-
ties in Zimbabwe. The global and the MoHCC guidelines on IPC recommend administrative, environ-
mental, and respiratory protection measures to reduce the risk of respiratory pathogens transmission in
healthcare settings [2, 13-15]. Prevention of healthcare-associated transmission of infectious diseases is
dependent upon sustained and integrated interventions for improvement of IPC measures. These inter-
ventions are crucial for early detection and treatment of TB among HCW, thereby reducing the risk of
transmission within healthcare settings [2, 16-17]. The goal of the current intervention was to strength-
en TB Infection Control (TBIC) measures during the COVID-19 pandemic, including TB screening
practices and outcomes among HCW [18]. We therefore aimed to evaluate the impact of these interven-
tions on TBIC practices and HCW screening outcomes in the targeted healthcare facilities, emphasizing

the importance of maintaining a safe healthcare environment for both workers and patients.
Methods

This was a quasi-experimental before—after study without a control group, based on repeated facility-

level assessments conducted over the project period.

From June 2021 to September 2022, an intervention to strengthen IPC measures for respiratory diseas-
es, including COVID-19 and TB, was implemented in 105 health facilities in four rural provinces
(Mashonaland East, West, Central, and Matabeleland North) and the municipal province of Harare
(Figure 1). The selected facilities comprised 66 primary and 39 secondary HCFs from 25 districts
[Supplementary Table S1]. The criteria used for selection of the facilities included a high number of
COVID-19 cases, inadequate training in [PC/TBIC resulting in poor performance, severe staff shortag-

es, and geographic remoteness of the facilities [2, 18-21].

The implementation of an IPC programme at a health facility requires the appointment and training of
an IPC focal person (IPCFP) with defined roles and responsibilities, and with dedicated time to carry
out IPC activities, as well as appropriate training of all HCWs. For the intervention strategy, we ap-
pointed 70 IPC mentors across all districts (“the mentors” hereafter), who were capacitated to roll out
the strategy in the selected facilities. The mentors attended a series of blended trainings, including vir-
tual sessions via Zoom and face-to-face sessions, followed by ongoing support from the project team
through WhatsApp messaging. For training in TBIC and the TB screening protocol for HCWs, training
materials and the draft National Policy on TB Screening of Healthcare Workers developed during the
HATTIP-ZIM project were used.

The training materials were based on guidance from the World Health Organization (WHO) IPC As-
sessment Framework (IPCAF) and the TB Building and Strengthening Infection Control Strategies (TB
BASICS), a framework developed by the U.S. CDC to support facility-level assessment, planning, and
continuous improvement of TB IPC practices [15, 22-23]. IPC training and ongoing mentorship are
key components of this framework to promote capacity building and sustainability [16, 24-25]. Com-
petency assessments in hand hygiene, donning and doffing of PPE (including surgical masks and N95
respirators), and environmental cleaning complemented the training programme [Supplementary Forms
S1-S3]. Training registers and mentorship reports were used to document and monitor these activities

[Supplementary Form S4].

To monitor progress in strengthening IPC and TBIC programmes in clinics and hospitals, mentors were
trained to use a standardized IPC risk assessment tool [Supplementary Forms S5-S6]. The tool was
developed based on national IPC guidelines and IPCAF and adapted to the local setting using the TB

BASICS template. It was designed to promote standardization by using objective measures for evaluat-
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Figure 1. Map of Zimbabwe with the five provinces with interventions highlighted.

ing IPC indicators wherever possible. Risk assessments were conducted at the start of the project and
during two subsequent follow-up visits, and the results were reported to District and Provincial Health

Executives.

Although exposure of HCWs to COVID-19 was a major focus during the project period, concerns
about TB exposure led to the inclusion of additional TB-related indicators to monitor TBIC implemen-
tation. Initially, 19 IPC indicators were reported monthly to track compliance with recommended
COVID-19 and TBIC practices [15, 26]. In 2022, 13 TB-specific indicators (e.g., number of HCWs
screened for TB and number of new confirmed TB diagnoses among HCWs) were added to the report-

ing following increased concern about TB exposure [Supplementary Table S2].

District mentors were responsible for compiling and entering data into KOBOCOLLECT software,
which was used for data collection and analysis and installed on tablets provided to the mentors [27].
The BRTI/ICAZ-T project team monitored data collection through regular data quality assessments.
TB-related indicators included the number of facilities implementing TBIC training for HCWs, the
presence of TB screening integrated with COVID-19 screening, and the availability and appropriate use
of surgical masks and N95 respirators. Mentors conducted bi-monthly site support visits (SSVs) using
an indicator checklist to track compliance with IPC requirements to prevent COVID-19 and TB trans-
mission in healthcare facilities and reported findings to provincial managers on a quarterly basis

[Supplementary Forms S6-S7].

In addition, eight practical problem-solving IPC training modules, including an occupational health
component, were developed and used by mentors to reinforce TBIC practices and HCW screening dur-
ing SSVs and training sessions conducted at District Health Management meetings. The purpose of the
modules was to support HCWs in the on-site implementation of IPC measures, focusing on key stand-
ard precautions to prevent the transmission of infections in HCFs. The modules were pilot-tested in

Harare municipal clinics, and a user manual was developed to guide their use.

To evaluate the impact of the implemented measures on TBIC performance in the participating facili-

ties, facility-level performance was assessed using quantifiable indicators for IPC core components and
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administrative, environmental, and respiratory protection controls at the start of the project and during
two follow-up visits. As the number of facilities assessed differed between time points, proportions
were compared using the chi-square test for independent samples, with a two-sided p-value < 0.05 con-

sidered statistically significant.
Results

Over the project period, assessments of HCFs were conducted quarterly. The number of assessed facili-
ties varied by quarter, ranging from 83 in the first assessment (Q3 2021) to 105 in the final quarter (Q3
2022) (Table 1).

At the project initiation, 90% (75/83) of facilities had screening and triage processes in place, increas-
ing to 100% (105/105) by the end of the project (p = 0.013) (Table 1). The proportion of facilities re-
ceiving training and educational materials on screening and triage, as well as those with written proce-

dures in place, also increased significantly over the project period (p < 0.0001) (Table 1).

The proportion of facilities with a trained IPC focal person (IPCFP) increased from 87% (72/83) at the
start of the project to 94% (99/105) by the end of the project, although this difference was not statisti-
cally significant (p = 0.073) (Table 1). While all targeted facilities in Mashonaland Central and East
provinces had a trained IPCFP in place, lower coverage was observed in Harare, Mashonaland West,

and Matabeleland North provinces, reflecting high staff attrition in these areas.

Staff shortages were reported throughout the project period. As the COVID-19 pandemic evolved, in-
creased staff attrition limited the ability of facilities to dedicate clinical staff to screening and triage
activities. To address this, facilities increasingly assigned trained nurse aides to support screening and

triage under clinical supervision. The proportion of facilities with staff assigned to these tasks increased

Table 1. Progress in strengthening IPC program in selected health facilities across five provinces in Zimbabwe, June 2021-

September 2022
Q32021 | Q42021 | Q12022 | Q2_2022 Q3_2022
Number of facilities assessed 83 58 84 105 105
Indicator % (n) % (n) % (n) % (n) % (n) p-value*

Proportion of HCFs that have screening

and triaging of patients with respiratory | 90% (75) 97% (56) 97% (81) 98% (103) 100% (105) 0.013

symptoms in place.

Proportion of HCFs that received train-
ing and educational materials on
screening and triaging of patients with
respiratory symptoms

80% (66) | 81% (47) | 90% (76) | 98% (103) | 99% (104) | <0.0001

Proportion of HCFs with developed
and approved written procedures for

0 0 0 0 1)
e iagin ot ations ity | S8%(48) | 9% (46) | 92%(7T) | 87%O1) | 92% (97) <0.0001
respiratory symptoms.
g{;’g’e"m"“ of HCFs withan IPCFP'in 1 70, 75y | 9504 (55) | 93% (78) | 94% (99) | 94% (99) 0.073
Proportion of HCFs that have designat- 76% (63) 64% (37) 75% (63) 85% (89) 85% (89) 0.12

ed staff to screen and triage patients.

* p-values are from two-sided Pearson chi-square or Fisher’s exact tests, comparing Q3 2021 and Q3 2022 values.
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by 12%, although this change was not statistically significant (p = 0.12) (Table 1).

Capacity building activities were associated with improvements in TB infection control (TBIC) practic-
es. The proportion of facilities receiving TBIC training increased from 75% (63/84) to 99% (104/105),
p<0.0001, and a total of 1,865 healthcare workers (HCWs) were trained. The proportion of facilities
screening HCWs for TB increased from 52% (44/84) to 74% (78/105), p=0.003 (Table 2). Facilities

that were screening HCW s for TB at the start of the project continued this practice, building on training

provided during the previous HATTIP-Zim project.

During the project period, 3,761 HCWs were screened for TB, of whom 14 were diagnosed with TB

and referred for care, corresponding to 372 cases per 100,000 HCWs screened. At the beginning of
2022, 52% (44/84) of facilities had designated areas for sputum collection. Following TBIC refresher

training, this proportion increased to 97% (102/105), p<0.0001 (Table 2).

January-September 2022.

Table 2. Improvement in TB-related IPC practices in selected health facilities across five provinces in Zimbabwe,

Q1_2022 Q2_2022 Q3_2022
Number of facilities assessed 84 105 105
Indicator % (n) % (n) % (n) p-value*
Proportion of facilities that received training in o o o
TBIC in the last year 75% (63) 84% (88) 99% (104) <0.0001
gro%c])grtlon of Facilities that are Screening HCW 52% (44) 62% (65) 74% (78) 0.003
Proportion of Facilities with designated sputum
collection area (outside the HCF) 32% (44) 89% (93) 97% (102) <0.0001

* p-values are from two-sided Pearson chi-square or Fisher’s exact tests, comparing Q3 2021 and Q3 2022 values.

94% 95%
86% 84%
49% ISI% I I
Q1_2022 Q2_2022 Q3_2022
M Facilities with N95 respirators in stock W Facilities where N95 respirators are used appropriately
Figure 2. Availability of N95 Respirators and improved competence in donning and doffing in health facilities
across five provinces in Zimbabwe, January-September 2022.
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Improvements in IPC practices were further supported by supportive supervision and mentorship.
Availability and appropriate use of personal protective equipment, including N95 respirators, in-
creased substantially during the project period (Figure 2), with significant improvements observed in

both availability and correct use (p < 0.0001).
Discussion

Our intervention to strengthen IPC during the COVID-19 pandemic was associated with improve-
ments in TBIC practices across participating facilities. These findings suggest that integrated ap-
proaches combining training, mentorship, and supportive supervision can enhance implementation of
TBIC measures, even in the context of health system strain during a public health emergency.
Strengthening healthcare worker capacity and reinforcing routine screening practices are particularly

important for reducing the risk of TB transmission in high-burden settings.

The TB BASICS model, upon which this intervention is based, has been implemented in 18 countries
around the world. In Zambia and Botswana, facility assessments showed an increase in IPC perfor-
mance scores and notable improvements in triage and fast-tracking of coughing patients, active TB
screening, and provision of N95 respirators [28-29]. TB IPC policies and practices improved follow-
ing implementation of TB BASICS in China in 2017-2019 [30-31]. The training component of TB
BASICS helped to increase the capacity of healthcare professionals to manage TB transmission risks
in the covered facilities in China. The "TB Mukt Bharat (TB Free-India) Infection Prevention and
Control" project in India used the mentorship models, training curricula and tools developed by TB
BASICS initiative to build the capacity of healthcare facilities and achieve IPC compliance [32]. Key
indicators of IPC interventions increased significantly after one year of implementation of TB Mukt
Bharat IPC activities. Implementation of the TB BASICS initiative in Nigeria resulted in substantial
improvement in managerial, administrative, environmental, and personal protective measures and in
demonstrable country and facility commitment to the initiative during a 6-month implementation peri-
od [22]. The incidental diagnoses of TB among health care workers as a result of this project highlight
the value of routine health care worker screening and underscore the importance of TB infection con-

trol in health care settings of the country.

During the intervention period, a large number of HCW were trained in Zimbabwe. As a result, ap-
propriate use of PPE (N95 respirators) was greatly improved. Further, the proportion of HCF that
screened HCW for TB also increased during the project period. However, TB incidence among HCW
remains high, outlining the importance of further measures for preventing the TB transmission in
healthcare settings. The effectiveness of IPC interventions in reducing transmission of MTB among
HCW has been estimated in several studies [33-34]. Although the TB incidence among HCW in our
study was lower than that reported in previous studies, which have demonstrated elevated TB inci-
dence among HCWs in high-burden settings, this difference cannot be attributed to the intervention
[2,13, 35].

The findings from the project implementation led to thorough review and update of Zimbabwe’s Na-
tional IPC Policy which was signed by the MoHCC in the fall of 2024 [36, 37]. The updated policy
includes a requirement for a HCW surveillance system to be put in place, including TB screening at
the start of employment, annually or bi-annually as per risk, and out of cycle. IPC reporting indicators
were enhanced by including the number of HCW who developed TB. Data on the IPC indicators are
to be collected on quarterly basis and reported to the Health Information System. A budgeted National
IPC Strategic Plan has been developed to implement the updated National IPC Policy [38]. Further-
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more, a Monitoring and Evaluation Plan, along with an IPC Strategic Plan performance framework,
were developed to monitor the outputs of the program [39]. In addition, the administrative and report-
ing structure of the IPC program at District, Provincial and National level was clearly defined accord-

ing to the observations during the intervention.

This study has several limitations. First, the number of facilities assessed differed across time points,
which limited the ability to conduct paired analyses and may have introduced selection bias. Second,
high attrition of healthcare workers during the COVID-19 pandemic may have affected the continuity
of IPC implementation and the availability of trained IPC focal persons, potentially influencing ob-
served outcomes. Third, the use of facility-level indicators may not fully capture the quality or con-
sistency of IPC practices, and improvements may partly reflect reporting rather than actual changes in
practice. Fourth, the use of digital platforms such as WhatsApp for ongoing support may have resulted
in differential access to the intervention, as facilities or healthcare workers with limited connectivity or
access to mobile devices may have been less able to participate fully, potentially introducing bias.
Finally, the observational design without a control group limits the ability to attribute changes solely

to the intervention.
Conclusion

Despite the limitations, our results highlight the importance of improving IPC through consistent train-
ing and implementation of IPC measures to protect HCW from occupationally acquired respiratory
infections such as TB. Our findings also demonstrate that HCW are still at risk of work-related TB,
and therefore sustained TBIC measures and robust surveillance systems for monitoring TB among
HCW are critical beyond the COVID-19 pandemic. All healthcare programs could benefit from imple-

menting, improving and maintaining practices for TBIC.
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