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Summary

Background: An evaluation of the HIV-testing kit inventory management in a high-
volume testing laboratory showed 22% stock card inaccuracy, 33% stockout of HIV
test-kits with a stock out trend of at least one HIV-testing kit every month from July
2022 to March 2023. This consistent stockout of HIV-testing kits resulted in delay in
issuing laboratory test results and complaints from clinicians and patients. We
conducted a continuous quality improvement (CQI) project to reduce stock out rates
of HIV-testing kits from 33% to 0% from March to July 2023 and provided a case
study for scaling up the improvement to other test kits inventory in the laboratory.
Methods: We analyzed the laboratory’s HIV-testing kit inventory data to serve as our
baseline data. We formed a CQI team in the laboratory to coordinate the
implementation of activities. We identified gaps in the inventory system based on
analysis of the baseline data. We identified the root cause of the gaps in the system
using the “five whys” method. We proposed interventions to identified gaps in the
system and ranked the proposed interventions. Based on the proposed
interventions, we identified tools to implement the suggested changes. We came up
with measurable quality indicators that were used to monitor effectiveness towards
improving the HIV test-kits inventory system and evaluated the project at the end of
5 months. We used a Plan Do Check Act (PDCA) cycle to plan and test the
implemented interventions in the laboratory.

Results: The root cause for stockout was lack of a standardized reorder system.
The implemented changes included: Standardizing the reorder system to use
minimum stock levels, creating a consolidated tracking tool, and assigning a focal
person. The quality indicator to measure progress towards reducing the stock out
rates was the percentage of HIV test-kit stock out in the laboratory. The interventions
reduced HIV test-kit stock out from 33% to 0% during May to July 2023.
Conclusion: A quality improvement approach improved inventory management in
the short term. The improvement was attributed to standardizing the reordering
system, creating a consolidated inventory tracking tool, and assigning a focal person
to monitor stock. We recommend continuous monitoring that enables sustainable
inventory management.
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Introduction

Access to accurate and timely HIV testing is critical for early diagnosis and treatment
as the HIV/AIDS epidemic continues to impact populations worldwide (1). Globally,
19% of people living with HIV are undiagnosed and unaware of their status, which is
higher than the United Nations Program on HIV/AIDS (UNAIDS) target of 5% (2).
Although testing has increased over the years, many people in sub-Saharan Africa
are still unaware of their HIV status (3). The effectiveness of HIV testing relies
heavily on adequate supply and accurate inventory management of testing kits in
health facilities offering this service and adherence to testing algorithms (4)(5).

An effective inventory system is essential to ensure the availability of HIV testing
supplies (6). Poor inventory management practices lead to out-of-stock testing kits,
which is a common occurrence in healthcare facilities in sub-Saharan Africa (7). In
Uganda, from April to September 2023, the average monthly stock-out in
government facilities for SD Bioline test kits was 36%, HIV Determine 31% and Stat-
pak 24%, with the overall average stockout of 27% above the of 5% target (8). These
stock-outs resulted in delayed results release, which was a common complaint
among clinicians. The objective of this CQI was to identify the factors leading to
laboratory stockouts of HIV test kits from March to July 2023 and to reduce stockout
for HIV test kit types to 0%.

Methods

Project implementation setting and design

From March to July 2023, the quality improvement team conducted a project in a
high-volume HIV testing laboratory in Kampala. The team chose this laboratory as
one of the case study sites because of frequent experienced stockouts of HIV test
kits. The goal was to eliminate stockouts for HIV test kit types entirely. To achieve
this, the team applied the Plan Do Check Act (PDCA) model, formed a continuous
quality improvement team, conducted baseline data collection, identified measures,
implemented necessary changes, and monitored the changes using a quality
improvement indicator (9,10). The continuous quality improvement model aimed to
identify the factors that led to laboratory stockouts of HIV test kit from March to July
2023 and generate interventions for improvement. A final assessment was
conducted in July 2023 to assess the improvement.

Ethical approval

We received permission from the laboratory management to carry out this project in
the laboratory. Additionally, CDC determined that this investigation was a quality
improvement project whose primary intent was to improve HIV testing kit availability
and therefore it was classified as non-research.
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Problems associated with HIV-testing kit stock out in the laboratory, July 2022-
March 2023

The laboratory generally used a manual inventory management system with tools
such as stock cards, requisition forms, order forms, and delivery notes.

Ordering system challenges

The common challenge with the inventory ordering system was that there was no
defined system for laboratory technologists to send orders for HIV-testing kits to the
accounting assistant, which posed a challenge in tracking orders.

Procurement Challenges

While the facility had procurement guidelines for laboratory supplies, including HIV
testing kits, the laboratory did not have a procurement plan for them. Additionally, it
took an average of 1-2 months for the laboratory to receive supplies of HIV testing

kit. As a result, the procurement department had no established procurement cycle
and lead time.

Documentation Challenges

The inventory tracking system was largely manual, and, although the average
accuracy of the stock cards was 78%, there were problems and errors when filling
them. In addition, the available data on order numbers and expiration dates of orders
received was limited.

Baseline assessment of inventory management systems for HIV-test supplies
Quantitative Results

Availability status of Rapid HIV-testing kits

At the time of the physical count, 67% of HIV testing kits were available. This was a
proportion of available kits at the time of stock assessment N=9.

Stock out of HIV-testing kits

From June 2022 to March 2023, the laboratory experienced stockouts of at least one
of the HIV-testing kits in the last six months (Figure 1). The highest peak of stock out
(24% stockout) occurred in October 2022, indicating a critical period that required
attention.
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Figure 1. Stock out of HIV-testing kits in the laboratory from January-2022 to
March 2023

Data accuracy of stock cards

The stock cards documentation practice was good with an average accuracy of 78%
for the HIV-testing kits.

Interventions: We proposed the following changes to address the issues identified.
The proposed changes included: standardizing the reordering and restocking
system, assigning a focal person to monitor inventory stock levels, and developing a
consolidated tool to track the quantity of HIV-testing kits.

Final evaluation of the quality improvement project
After implementing the QI project in the high-volume HIV testing laboratory, the
stockout of HIV-testing kits was reduced to 0%.
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Figure 2: Tested changes implemented in the laboratory March to June 2023
Discussion

The WHO guidelines emphasize the role of HIV testing and counseling services as
an entry point to diagnosis and in facilitating access to appropriate HIV prevention,
treatment and care (13). Therefore, scaling up HIV testing plays an important role in
HIV control in sub-Saharan Africa (14). Proper inventory management of HIV testing
kits is critical to ensure timely availability of testing kits (7). In this regard, we
implemented a quality improvement project at a high-volume testing laboratory in
Kampala between March and July 2023. Overall, our Quality Improvement Project
(QIP) demonstrated an improvement of HIV-testing kit availability at a high-volume
testing laboratory in Kampala from 67% to 100%. This was attributed to the
implementation of a standardized reordering system with tracking tools and the
assignment of a trained focal person to monitor the inventory of HIV testing kits. The
formation of a quality improvement team, which included the laboratory’s quality
manager, store staff and laboratory technologists who provided bi-weekly reports to
management, was also a key component in this project as it maintained the
implementation of the QIP and encouraged staff to take a proactive measure like
placing timely orders to avoid stock-outs. As trained staff were transferred to other
departments in the laboratory, stock-outs increased, demonstrating the importance
of trained staff to monitor stock. Teamwork within the QIP team may have resulted in
improved reporting of HIV testing kit inventory status. In addition, the use of
appropriate data collection tools contributed to improved availability of HIV-testing
kit. Training the team on the standardized reordering system also contributed to
improved availability of HIV-testing kit.
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Study limitations

We did not directly involve all laboratory staff in this quality improvement (QI) project.
Consequently, the success of the project may be impacted if key staff members are
no longer available, such as when they transfer to another department without
adequately training new personnel, or when new staff members join without
receiving proper orientation.

Conclusion and recommendations

The CQI project resulted into no stockout of HIV-testing kits in the laboratory during
the entire study period. Improving the availability of HIV-testing kits was associated
with standardizing of the HIV testing kit reordering system and the assigning trained
focal staff to monitor stock. We recommend the laboratory to institutionalize the
standardized reordering system to sustain the improvement and expand the
strategies to include other test kits used in the laboratory.
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