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Abstract
Ukraine faced significant fluctuations in COVID-19 morbidity and mortality, alongside an escalating HIV epidemic. This mixed-
methods study, conducted between February and August 2022, employed a sequential explanatory design combining a quanti-
tative analysis of national data and qualitative interviews to investigate the pandemic’s effects on HIV services in Ukraine. The
observed trends confirmed that the pandemic significantly disrupted facility-based HIV testing due to logistical challenges, an
increased burden on healthcare workers, and supply shortages. Meanwhile, community-based testing showed resilience, largely
attributed to programmatic adjustments rather than the pandemic itself. The initiation of antiretroviral therapy declined, espe-
cially during initial lockdowns, reflecting diminished treatment capacities. Despite these challenges, telemedicine and home med-
ication delivery innovations supported antiretroviral therapy adherence. Furthermore, improvements in viral load testing and
suppression rates showed healthcare resilience. The study highlights the critical need for adaptable, sustainable healthcare strat-
egies in crises, emphasized during the war with Russia.
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Plain Language Summary
How COVID-19 Changed HIV Care in Ukraine: Challenges, Adaptations, and Innovations
In recent times, Ukraine, like many other countries, has been dealing with two big health problems: the COVID-19 pandemic and
the ongoing HIV epidemic. With over 104 million cases of COVID-19 reported in Europe by early 2022, Ukraine faced the coro-
navirus as well as an increasing HIV crisis, especially among older adults and through various ways of spreading. This study, done
between February and August 2022, aimed to understand how the COVID-19 pandemic affected the HIV services in Ukraine. By
using numbers and in-depth interviews with health officials, service providers, and community members, we looked into the state
of HIV care during this challenging period. Our findings show that the effects of the pandemic on HIV services were mixed. While
HIV testing done in the community managed to adjust and keep going despite the changes, services in healthcare facilities ran into
many problems. Lockdowns and restrictions made it hard for people to get to these places, leading to a big drop in HIV testing
and the start of antiretroviral therapy, a key treatment for managing HIV. Despite these challenges, there were important
changes and new ideas. Services such as telemedicine and delivering medication were started to make sure patients could con-
tinue their antiretroviral therapy without any breaks. The testing for viral load, which is important for checking how well HIV
treatment is working, slowly went up, showing a system that could adapt to the pressures of the pandemic. The ability to adjust
and keep going shown by some HIV services in Ukraine during the COVID-19 pandemic highlights the need for healthcare deliv-
ery methods that can change as needed and last over time. This study points out the importance of ongoing efforts to support
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people living with HIV, especially when facing big challenges, and gives valuable lessons for managing healthcare services during
difficult times like the conflict with Russia.

Date received: 4 April 2024; revised: 20 July 2024; accepted: 7 August 2024.

Introduction
As of January 1, 2022, more than 104 million confirmed
COVID-19 cases, the disease caused by the SARS-CoV-2
virus, have been reported in Europe.1 Ukraine recorded its
first COVID-19 case on March 3, 2020, followed by the imple-
mentation of its first lockdown on March 12, 2020.2,3

Throughout 2020–2021, Ukraine experienced substantial fluc-
tuations in COVID-19 morbidity, hospitalization, and mortal-
ity, characterized by three prominent waves that peaked on
November 15, 2020, with 819.3 cases per 100,000 population;
April 11, 2021, with 829.8 per 100,000; and November 4, 2021,
reaching 1684.9 cases per 100,000 population, indicating sig-
nificant shifts in the pandemic’s effects over time.4

The Eastern Europe and Central Asia (EECA) region is expe-
riencing the world’s highest increase in HIV disease.5 Ukraine
emerged as one of the most heavily impacted countries in
Europe, with adult HIV prevalence reaching 1.0%.6 Initially,
the epidemic was driven by transmission among people who
inject drugs (PWID). The proportion of new HIV cases attributed
to heterosexual intercourse has steadily increased, reaching 73.6%
in 20197; however, the misclassification of cases due to injecting
drug use and male-to-male sex remains significant.8 Models esti-
mate 245,000 people living with HIV (PLWH) in Ukraine by the
end of 2021.6 Despite significant efforts to scale-up antiretroviral
therapy (ART), Ukraine did not meet the 2020 Joint United
Nations Programme on HIV/AIDS (UNAIDS) targets.6

As a result of the “20–50–80” Plan implementation initiated
in 2018,9 the Ukrainian government assumed the majority of
the funding of HIV prevention, care and support programs,
which previously were fully funded by international donors.
Additional funding from the Global Fund to Fight AIDS,
Tuberculosis, and Malaria (GF) and the United States
President’s Emergency Plan for AIDS Relief (PEPFAR), is
awarded to three principal recipients: the Public Health
Center of the Ministry of Health of Ukraine (PHC), the
“100% Life” organization (formerly the All-Ukrainian
Network of PLWH), and the Alliance for Public Health
(APH), to serve primarily catalytic purposes, with a focus on
technical assistance and innovative interventions for key popu-
lations (KPs).10,11 Community-based prevention for KPs,
including harm reduction and HIV testing, as well as a range
of linkage-to-care interventions are provided by a strong
network of non-governmental organizations (NGOs).12-14

Confirmatory HIV testing, treatment, and laboratory monitoring
are provided at specialized healthcare facilities free of charge as
part of the guaranteed healthcare package.15,16

The COVID-19 pandemic has dealt unprecedented effects
on national health systems and undermined global efforts to

address major health challenges, including the HIV epi-
demic.17-19 The disruptions in HIV services were primarily
due to quarantine measures; transportation lockdowns; antire-
troviral drug (ARV) shortages from manufacturer shutdowns;
the reallocation of healthcare workers from PLWH care to
COVID-19 patient support; and a decrease or total discontinua-
tion of face-to-face consultations.19-23

On April 6, 2020, Ukraine implemented more stringent
COVID-19 restrictions, including the closure of educational insti-
tutions, shops, and fitness centers; significant reduction in public
transportation; and the mandatory use of face masks in all public
spaces.3 Beginning in September 2020, every oblast (administra-
tive unit) in Ukraine was assigned one of four COVID-19 risk cat-
egories, determined by two indicators: COVID-19 incidence and
hospital bed occupancy rates.24 Public health measures were then
applied in cities and regions within these oblasts based on their
respective COVID-19 risk assessments, ie, “adaptive lock-
down.”2,24 Nationwide, HIV clinics encouraged patients to
avoid transportation while continuing their HIV treatment and fol-
lowing the guidance of public health authorities.25

We conducted this study to systematically assess the nation-
wide effects of the COVID-19 pandemic and its associated
restrictions on the provision of key HIV services in Ukraine.
The second aim was to explore the mechanisms underlying
these effects and the programmatic measures implemented.
The results of this assessment offer insights into the health
system issues, which may continue to affect the continuum of
care for PLWH after the COVID-19 pandemic is over, particu-
larly in the context of full-scale Russian war on Ukraine.

Methods

Study Design Overview
Between February and August 2022, we conducted a mixed-
methods study with a sequential explanatory design26,27

which encompassed two phases. In the first phase, we collected
and analyzed quantitative data on key HIV service indicators,
focusing on their trends and potential breakpoints. This quanti-
tative component included a statistical analysis of aggregated
national data on key HIV service indicators from January
2019 to December 2021. We collected data on the number of
HIV tests conducted, the yield of positive tests, the number of
individuals initiating ART, and viral load suppression rates.
In the second phase, we employed qualitative methods to inter-
pret the trends, explore the program response, and identify gaps
in health program planning and administration. The mixed-
method analysis enabled us to integrate findings from both
phases during the analysis.
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Data Collection
COVID-19 epidemiologic data and the timeline of restrictive
measures were obtained from public sources.28-30 National-
level aggregated data on key HIV service indicators from
January 2019 to December 2021 were collected from public
sources7,31 and direct communication with service providers.
Some indicators were available for monthly reporting periods,
others for quarterly reporting periods. The selected indicators’
definitions are provided in Supplementary Table 1, and raw
indicator data in Supplementary Table 2.

Qualitative data were collected using in-depth interviews
with 14 key informants (KIs), including service providers,
program managers of the GF and PEPFAR principal recipients,
national policymakers, and civil society. The KIs were identi-
fied and sampled through collaboration with HIV program
implementers and professional networks (directly by phone or
email), ensuring a comprehensive representation of stakehold-
ers involved in HIV service provision. The interviews were con-
ducted in Ukrainian by two female qualitative research experts
(staff of Ukrainian Institute on Public Health Policy, with MD
degrees and >10 years of qualitative experience). Each inter-
view lasted between 45 and 60 min each and took place
between February and August 2022. The participants did not
have personal knowledge of the interviewers. To accommodate
participants’ schedules and the ongoing COVID-19 pandemic-
related restrictions, interviews were conducted in person (at
workplace) or remotely. All interviews were audio-recorded
and then transcribed. The transcripts were not returned to the
participants for correction.

There were no standardized interview guides that addressed
the research questions (impact of COVID-19 on HIV service
provision in Ukraine) or examined the specific trends observed
in the quantitative indicators (eg gaps in HIV testing in NGOs).
Therefore, following the sequential-explanatory design, the
guides were developed by investigators based on the findings
of the quantitative phase. The interview guides focused on the
HIV testing and treatment cascade and COVID-19 effects,
addressing the individual, interpersonal, community, and
health system levels of the Social Ecological Model.32 The
interviews explored service provision adaptation, policy barri-
ers, and pandemic-induced changes in provider workload and
client satisfaction. All interviews were transcribed verbatim
for analysis. Since the number of participants was fixed, and
their professional qualifications were sufficient to understand
all questions in the interview, piloting of the interview guides
was not deemed necessary.

Analytic Approach
To analyze trends in selected indicators and assess significant
breakpoints in the trends, we used Joinpoint Trend Analysis
Software version 5.0.2, developed by the National Cancer
Institute for trend analysis in population-based disease surveil-
lance systems.33 By using aggregated monthly or quarterly indi-
cators as inputs, this method identifies the time point(s) when a

trend change occurs, calculates the monthly/quarterly percent-
age change (MPC/QPC) in rates between trend breakpoints,
and estimates the average monthly/quarterly percentage
change (AMPC/AQPC) in the entire period studied. The soft-
ware fits a model for each possible number of breakpoints,
from 0 to k, where k is determined by (i) the number of avail-
able data points, and (ii) pre-set minimum number of data
points from the start or end of a series to breakpoints. In our
study, k was six for monthly indicators and three for quarterly
indicators. In the next step, the models were compared using
the data-driven Weighted Bayesian Information Criterion,34,35

and the model with best fit was selected. (Model selection cri-
teria and results are provided in Supplementary Table 3 and
model graphs in Supplementary Figures 4–11.) Based on the
selected model, MPC/QPC was calculated for each time
segment and AMPC/AQPC for the entire period. Confidence
intervals (CIs) for MPC/QPC were calculated using the empir-
ical quantile method,33 and if the 95% CI did not include 0, the
trend was considered significant.

A thematic analysis of the qualitative data36 was conducted
to identify key concepts and factors relevant to understanding
how the COVID-19 pandemic and other phenomena have influ-
enced HIV treatment cascade indicators. This analysis used the
MAXQDA software package to scrutinize the interview tran-
scripts. The research team, consisting of two experienced qual-
itative researchers, developed and coded domains, constructed
core ideas, and created categories for cross-case analysis. To
ensure that insights emerged proximally to the data, the team
followed a rigorous coding process, repeatedly comparing the
themes to the data in the transcripts. Consistency and saturation
of themes were assessed through continuous comparison and
verification until no new themes emerged, ensuring the findings
were sufficiently explanatory. This method enabled the identifi-
cation of consistent themes across different cases.

Results

Participant Characteristics
The participants of the in-depth interviews were 14 KIs, including
policymakers, representatives of international and donor organiza-
tions, healthcare providers, researchers, representatives of civil
society and of KPs. The median age was 43 years, 3/14 were men.

COVID-19 Pandemic
From 2020 to 2021, the COVID-19 pandemic in Ukraine exhib-
ited three infection surges: 349,683 cases in November 2020,
386,349 in April 2021, and a peak of 514,103 in November
2021 (Supplementary Figure 1). Cumulatively, 1,064,479
cases were recorded in 2020 and 2,635,184 in 2021, totaling
3,699,663 cases. Mortality rates peaked at 6750 deaths in
December 2020, 12,545 in April 2021, and 21,867 in
November 2021. Overall, 21,284 deaths occurred in 2020 and
87,571 in 2021, summing up to 108,855 deaths from March
2020 through December 2021.
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HIV Testing in Community Settings
As Figure 1 illustrates, in 2019, the number of HIV tests con-
ducted by NGOs in community settings ranged between
41,000 and 57,000 per month, with a non-significant MPC of
1.2 [95% CI: −1.3 to 5.8] (Table 1). After the first breakpoint
in December’19, the number of tests dropped to 27,000
(MPC=−17.8 [−24.6–−2.7]) by March’20, and then steeply
increased to 54,000 in April 2020 and then to 100,000 in
December 2020. Another three-month decline was observed
in January–March 2021, with a significant gradual increase
by the end of the year (MPC= 4.1 [1.0–13.4]). There was no
apparent correlation with the COVID-19 epidemic, and the
three-year AMPC (2.1 [1.4–2.9]) confirmed the overall increasing
trend. The percentage of positive HIV test results (yield) at NGOs
demonstrated a corresponding pattern. In 2019 and 2020 there
was a gradual decrease from 2.5% to 0.7% (MPC=−4.6 [−6.1
to −3.5] for 2019), with a sharp yield increases in January–
March of 2020 and 2021, when the number of tests was lowest.
After March 2021, yield was higher than in previous years but
also showed a steady decline (MPC=−6.3 [−13.7 to −2.6]).

The in-depth interviews revealed that testing declines in
January–March and corresponding yield increases result from
program organization and the shift to government funding.
Before 2019, HIV testing in community settings was funded by
donors and managed by APH and 100% Life and primarily tar-
geted KPs like PWID, men who have sex with men, and sex
workers. The transition starting in 2019 was challenged by unpre-
paredness and inflexible procedures, causing early year contract
delays with local service providers, reducing testing rates. The
remaining donor-funded programs sustained testing levels, with
their focused approach yielding higher results. In 2021, a
PEPFAR-funded program scaled up index testing and optimized
case finding, leading to increasing testing volume and yield.

[After the transition] in the first months of the year organizations
are slowly gearing up, and begin to catch up [with testing] in
March. This may also be connected to signing finding agreements.
[Representative of civil society, female, 38 yo]

Unfortunately, changes in the government system are slow. [repre-
sentative of civil society, female, 59 yo]

Figure 1. Number of HIV tests and proportion of positive results in community settings, 2019–2021.
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With regard to COVID-19, participants described a swift
adaptation of services that sustained the overall level of HIV
testing in community settings. Interventions for additional
client motivation (such as financial incentives, improved
service accessibility and flexibility, outreach services) were
implemented in PEPFAR projects.

In the program activities, a significant amount of work has been
done to reorganize service provision: changes in NGO working
hours, client outreach points were modified to limit the number

of people in indoor spaces without affecting overall testing accessi-
bility. We communicated with clients by phone and delivered self-
testing kits. [Representative of civil society, female, 38 yo]

According to several respondents, the decrease in HIV
testing yield, especially in 2020, could be partially attributed
to a shift in testing targets. During the lockdowns, NGOs
required additional resources to sustain their operations, but
without additional funding, they were limited in their ability
to continue intensive outreach and to access high-risk groups.

Table 1. Monthly and quarterly percent changes based on joinpoint regression models in selected HIV service indicators in Ukraine,
2019–2021.

No. of Joinpoints in
the Final Model

Time
Segment Segment Dates MPC/QPC

MPC/QPC
95% CI

Significance
of TrendLL UL

A. Number of HIV tests at NGOs (all combined) by month
4 0 Jan 2019–Dec 2019 1.2 −1.3 5.8
4 1 Dec 2019–Mar 2020 −17.8 −24.6 −2.7 *
4 2 Mar 2020–Jun 2020 45.6 16.9 60.4 *
4 3 Jun 2020–Feb 2021 −4.3 −15.6 0.0 *
4 4 Feb 2021–Dec 2021 4.1 1.0 13.4 *
4 Full range Jan 2019–Dec 2021 2.1 1.4 2.9 *

B. Proportion of HIV positive tests at NGOs
2 0 Jan 2019–Nov 2020 −4.6 −6.1 −3.5 *
2 1 Nov 2020–Feb 2021 43.7 13.9 57.3 *
2 2 Feb 2021–Dec 2021 −6.3 −13.7 −2.6 *
2 Full range Jan 2019–Dec’20 21 −1.7 −2.6 −0.9 *

C. Number of HIV tests at health facilities by quarter
0 Full range Q1 2019–Q4 2021 −1.1 −1.8 −0.3 *

D. Proportion of HIV-positive tests at health facilities
2 0 Q1 2019–Q3 2019 −3.2 −6.7 1.7
2 1 Q3 2019–Q3 2020 3.4 1.1 6.6 *
2 2 Q3 2020–Q4 2021 −1.5 −4.1 −0.3 *
2 Full range Q1 2019–Q4 2021 −0.1 −0.7 0.7

E. Number of PLWH initiating ART by month
0 Full range Jan 2019–Dec 2021 −1.0 −1.3 −0.6 *

F. Total number of PLWH on ART by month
6 0 Jan 2019–Mar 2019 1.0 0.8 1.2 *
6 1 Mar 2019–Oct 2019 0.7 0.6 1.1 *
6 2 Oct 2019–Feb 2020 1.1 0.7 1.2 *
6 3 Feb 2020–Sep 2020 0.7 0.3 0.8 *
6 4 Sep 2020–Jan 2021 0.3 0.1 0.6 *
6 5 Jan 2021–Oct 2021 0.7 0.7 0.8 *
6 6 Oct 2021–Dec 2021 0.4 0.2 0.5 *
6 Full range Jan 2019–Dec 2021 0.68 0.67 0.69 *

G. Number of VL tests by quarter
3 0 Q1 2019–Q4 2019 1.9 1.6 2.1 *
3 1 Q4 2019–Q3 2020 −0.5 −0.8 −0.3 *
3 2 Q3 2020–Q2 2021 1.9 1.7 2.2 *
3 3 Q2 2021–Q4 2021 −1.1 −1.5 −0.7 *
3 Full range Q1 2019–Q4 2021 0.68 0.6 0.8 *

H. Proportion of VL tests <1000 copies/mL
2 0 Q1 2019–Q4 2019 0.08 0.06 0.11 *
2 1 Q4 2019–Q4 2020 0.00 −0.02 0.02
2 2 Q4 2020–Q4 2021 0.10 0.08 0.12 *
2 Full range Q1 2019–Q4 2021 0.06 0.05 0.06 *

MPC, monthly percent change; QPC, quarterly percent change; CI, confidence intervals; LL, lower limit; UL, upper limit; ART, antiretroviral therapy; NGOs,
non-governmental organizations; PLWH, people living with HIV; VL, HIV-1 viral load; * indicates a significant trend (MPC/QPC CI does not include 0).
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In the context of the pandemic, when we lack sufficient resources,
we work with those with whom we can. [Representatives of civil
society, female, 38 yo]

HIV Testing in Healthcare Facilities
In 2020, there was a substantial 22.5% decline in the number of
HIV tests conducted in healthcare facilities, from on average
630,000 to 490,000 per quarter (Supplementary Figure 2)).
This decline was particularly noticeable in the second quarter
of 2020, dropping to 407,000 tests. Although the further
decrease in 2021 was only marginal (to 480,000 per quarter),
the best-fit model did not identify any significant breakpoints,
with an overall AQPC of −1.1 [−2.6 to −0.9]. The testing
yield declined to a minimum of 0.7% in Q3 2019, followed
by a significant increase to 1.2 in Q3 2020 (QPC= 3.4 [1.1–
6.6]), and then again, a decrease to 0.9% in Q4 2021 (QPC=
−1.5 [−4.1 to −0.3]).

The respondents primarily attributed the decrease in HIV
testing at healthcare facilities to the ongoing COVID-19 pan-
demic. The main reasons for the decline were transportation
restrictions, re-orientation of infectious disease facilities to
serve COVID patients, and reduced working hours for other
ambulatory patients.

Severe quarantine measures were implemented, which hampered
the clients’ ability to access testing sites. In 2021, the volume of
testing in healthcare facilities declined specifically during the
periods of peak pressure on the healthcare system because it was
overloaded with COVID. [Representative of donor organization,
male, 36 yo]

Another important reason was the shortage of testing kits
supplied by the Ministry of Health of Ukraine in a range of
regions, which exacerbated during the pandemic due to logisti-
cal challenges (complex supply routes in certain regions, com-
plicated regulations for redistribution between the regions).
Additionally, as mentioned by some participants, the testing
volume in public healthcare institutions, mainly using enzyme-
linked immunosorbent assay, significantly declined even in the
pre-pandemic period due to the closure of several large
facilities.

At the end of 2019, during the session of the regional administra-
tion, a decision was made to close several healthcare institutions.
[Healthcare provider, female, 62 yo]

Another potential factor for the decrease in HIV testing in
healthcare facilities could be the roll-out of national healthcare
reform, the core of which was the transition to national health
insurance and a pay-per-service approach, causing institutions
to perform only those procedures for which they are paid.
However, not all health insurance packages include HIV
testing.

Previously, all institutions were supposed to conduct testing, but
now they operate based on [insurance] packages. If HIV testing

is not included in a package, such as surgical assistance, then
they do not conduct the testing. [Healthcare provider, male, 45 yo]

Respondents emphasized the role of community-based inter-
ventions that assist clients to reach healthcare facilities for diag-
nostics, including compensations for transportation expenses,
as one of the contributors to the increased HIV testing yield
in healthcare settings.

ART Initiation and Retention
The number of patients initiating ART each month fluctuated
with a gradual but consistent decline throughout the study
period, from the peak of 1900 new patients in July 2019 to a
minimum of 1100 in October 2021, as illustrated in Figure 2.
The best-fit model did not demonstrate any significant trend
breakpoints, and the overall AMPC was −1.0 [−1.3 to −0.6].
At the same time, the total number of patients on ART continued
to increase gradually, from 103,000 in January 2019 to 130,000 in
December 2021. The growth rate, however, had six significant
breakpoints with MPC reaching maximum of 1.1 [0.7–1.2]
during the pre-COVID period between October 2019 and
February 2020, and with the lowest rates of 0.3 [0.1–0.6]
between September 2020 and January 2021, and 0.4 [0.2–0.5]
between October 2021 and December 2021, which coincided
with the first and the third waves of COVID-19, respectively.

The KIs acknowledged a consistent decline in ART initiation
from 2019 to 2021, attributing it primarily to the effect of
Ukraine’s 2016 “treat all” policy. This policy led to intensified
ART enrollment efforts by donors, program implementers, and
service providers. Strategies included forming newmultidisciplin-
ary teams, incentivizing patients and staff, and implementing
community-based linkage-to-care and retention interventions.
These efforts resulted in significant progress toward the 90–90–
90 goals, enrolling most easy-to-reach patients.

Everyone we could attract has already been attracted; new ART ini-
tiations now represent mostly newly identified individuals living
with HIV. [Healthcare provider, male, 45 yo]

KIs concurred that the COVID-19 pandemic was not a major
factor in this decline. Among the additional major challenges,
respondents highlighted issues related to the central supply of
medications, similar to those for testing kits, which persisted
during the COVID-19 pandemic. The risk of running out of
ARV medications forced HIV clinics to request re-distribution
of remaining stock among the regions and reduce the dispens-
ing amount for patients.

We were unable to provide stable patients with medications for 6
months; instead, we dispensed them monthly, at most for three
months. In a manual mode, we managed the medication inventory
by distributing it among regions. [Healthcare provider, female, 46 yo]

Participants provided a detailed description of adaptation
mechanisms applied during the pandemic to enroll and retain
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patients. A broad range of innovative approaches encompassed
the delivery of ARV medications by mail, the provision of ART
via mobile clinics, and online consultations. A shift to service
delivery via tele-health solutions was maximized in projects
funded by the GF. Telemedicine played a significant role in
maintaining ART adherence and improving viral load (VL)
suppression rates. The implementation of telehealth
approaches, flexible service hours, and prompt information
exchange on service availability and demand was pivotal in
addressing the challenges posed by the pandemic.

We can’t even imagine now why we tolerated long queues when we
could provide the same services remotely, without exposing our-
selves and others to danger. Appropriate algorithms had to be
developed for this. [Representative of civil society, female, 59 yo]

VL Testing and Viral Suppression
The logistical challenges that contributed to the reduction in
HIV testing and ART initiation did not seem to affect VL
testing. Concomitant with the expansion of patients on ART,
the total annual number of VL tests increased from 318,000
tests in 2019 to 337,000 tests in 2020, and to 375,000 tests in
2021 (Supplementary Figure 3). The overall upward trend
was significant (AQPC= 0.7 [0.6–0.7]), but the joinpoint
model identified three significant breakpoints and intermittent

trends, with the first decreasing segment in Q4 2019–Q3
2020 (QPC=−0.5 [−0.8 to −0.3]), which corresponded to
the initial lockdown period, and the second one in Q2 2021–
Q4 2021 (QPC=−1.1 [−1.5 to −0.7]), which started earlier
than the final wave of COVID-19.

Without patient-level data, it was not possible to accurately
calculate the VL coverage of ART patients, but if we assume
that all tests within one quarter were for unique patients, and attri-
tion was minimal, the approximate quarterly coverage fluctuated
without a stable trend, between a minimum of 68% in Q3 2020
and a maximum of 77% in Q2 2021 (Supplementary Table 2).

The proportion of VL tests indicating viral suppression
(<1000 copies/mL) increased overall from 94% to 96%
(AQPC= 0.06 [0.05–0.06]), with two increasing trend seg-
ments in Q1 2019–Q4 2019 and Q4 2020–Q4 2021, and a
plateau between, which corresponded to the initial COVID-19
period.

According to the KIs, the supply issues that impacted HIV
testing and antiretroviral distribution also affected VL testing, par-
ticularly starting fromQ2 2021. This led to the temporary unavail-
ability of VL testing in certain regions and resulted in an overall
decrease by the end of the study period. At that time, the PHC had
to issue a guideline on prioritization of patients for VL testing.

Unfortunately, it’s not the case that when a patient needs the VL
test, they automatically get it. It all depends on 1) the capacity of

Figure 2. HIV testing in healthcare facilities, number of new ART patients (2019–2021), and new COVID-19 cases (2020–2021).
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the laboratory; 2) the availability of test kits. [Healthcare provider,
male, 45 yo]

Despite shortages, VL testing coverage kept pace with the
growing number of patients on ART. Prioritization of VL testing,
just before the COVID-19 pandemic, intensified efforts from inter-
national donors, principal recipients, regional health authorities, and
service providers to maintain its coverage. Notably, a PEPFAR
project by APH incentivized patients, social workers, and
medical providers for timely biannual VL testing.

Respondents discussed the dynamics of achieving an unde-
tectable VL level among patients. All experts considered the
observed viral suppression level to be entirely acceptable.

It’s not just good, but excellent. Since 2012, our VL always ranged
between 95–98%. [Representative of donor organization, male, 36 yo]

The experts noted that, due to the introduction of modern
regimens, such as with dolutegravir, the impact of suboptimal
adherence was mitigated, resulting in improved viral suppres-
sion. Additionally, strategies to address patient disengagement
and adherence among patients in PEPFAR and GF projects
resulted in improved VL suppression rates.

Crosscutting Issues and Challenges
Respondents highlighted the pandemic’s early stage negative
effects on service access and quality, focusing on lockdowns
and restrictions impairing patient mobility and reduced operat-
ing hours of medical facilities and NGOs.

Lockdown – people couldn’t access services; both patients and
service providers fell ill. There was a significant burden on the health-
care system. [Representative of donor organization, male, 36 yo]

Respondents observed that during COVID-19, medical insti-
tutions and NGOs adapted services to maintain stability and
client accessibility. Donor-funded projects, especially GF and
PEPFAR, helped sustain testing and treatment levels, with
these changes now standard practice.

The pandemic forced us to review and adapt the existing service
packages to the new working conditions. These creative solutions
helped overcome the barriers created by COVID. [Representative
of civil society, female, 38 yo]

Experts from various sectors acknowledged the country’s
suboptimal crisis response mechanisms and the heavy reliance
of program sustainability on donor support, advocating for
more flexible and robust contingency planning in HIV
program stabilization.

For sustainability, first – there must be stable funding, second – the
presence of people, third – the presence of flexible algorithms and a
departure from something rigid. [Representative of civil society,
female, 59 yo]

Discussion
In this study, we analyzed trends in HIV testing and treatment in
Ukraine from 2019 to 2021, assessing the effects of COVID-19.
Using quantitative and qualitative methods, we found that the
pandemic presented significant challenges, exerting consider-
able strain on HIV service providers and causing disruptions
for clients. These disruptions, however, were moderate and
did not correlate with the most severe surges in COVID-19
infection. This can be partially attributed to the concerted
efforts of program funders and implementers.

Despite the COVID-related restrictions, HIV testing in com-
munity settings showed resilience and an overall increase. The
yield of positive tests, however, showed mixed trends, not
clearly linked to the pandemic. This declining yield may
result from the continuous shrinkage of the undiagnosed
PLWH population. In the context of low HIV incidence, this
implies that even with optimized case-finding strategies, the
yield is likely to continue decreasing.

Contrary to our findings, a survey of 71 community-based
HIV testing services in 28 countries revealed a substantial
(>50%) drop in HIV testing from March to May 2020 versus
2019, lacking recovery after confinement.37 Quarantine mea-
sures in Europe greatly affected community-based HIV
testing services; many closed as non-essential during initial
lockdowns, potentially hindering HIV testing and prevention
access for KPs.37,38 Our study underscores the adaptability of
Ukrainian NGOs in responding to the challenges posed by the
pandemic. The notable adjustments included the scale-up of
self-testing, changes in working hours, and rapid expansion
of tele-health technologies. Other studies confirm that HIV self-
testing is a feasible and effective alternative to traditional
in-person approaches.39-41

In contrast to NGO settings, healthcare facilities in Ukraine
experienced a marked decline in HIV testing, showing a 22.5%
decrease in 2020 compared to 2019. This downturn persisted
into 2021, reflecting the pandemic’s considerable effects on
institutional testing capabilities. Importantly, our study found
that this decline was primarily related to policy and program
management issues and changes in government funding mech-
anisms, rather than COVID-19-related factors. The systemic
healthcare issues in Ukraine and lack of preparedness for han-
dling public health crises were also noted in a UNAIDS
report.42 Similar to Ukraine, a retrospective cohort study of sec-
ondary HIV testing data from 44 countries in Asia, Latin
America, the Caribbean, Europe, and Africa also revealed a
marked decline in HIV testing, despite mitigation efforts.40

Our KIs highlighted the important role of community
workers in facilitating client access to HIV diagnostics, as a
key contributor to increasing testing yields in healthcare set-
tings. The rise in HIV detections in some countries, coinciding
with the COVID-19 pandemic, is attributed to expanded com-
munity, home-based, and index testing, focusing on higher-risk
groups and symptomatic individuals.40,43

Our study documented a 12.9% reduction in the initiation of
ART in 2020 relative to 2019, with a continued decline in 2021,
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indicating the pandemic’s adverse effect on ART enrollment,
despite a gradual increase in the overall number of patients on
ART. The lowest monthly ART initiation rates coincided
with the major waves of COVID-19 morbidity, suggesting a
strain on the capacity of healthcare facilities. At the same
time, a more significant reason for the decline in monthly
ART enrollment, according to the KIs, was the reduction of
the pool of eligible individuals due to the intensive linkage to
care in the previous years.

Similar to Ukraine, in other countries, the COVID-19 pan-
demic accelerated the adoption of alternative healthcare
approaches, including telemedicine, scheduled and home-based
appointments, extended ART refills, postal drug delivery, and
satellite clinics.19,40,44

Despite the decreased capacity of health facilities and labo-
ratories during the peak periods of COVID-19 pandemic, VL
testing in Ukraine was relatively less affected. The overall
increase in VL testing followed the increase of patients on
ART, facilitated by test kit availability, strengthened facility-
level monitoring, and highly motivated patients and providers.
The effectiveness of ART, reflected by the level of viral sup-
pression, improved over the study period, likely attributed to
the scale-up of modern regimens45 and adherence interven-
tions.46 Early in the COVID-19 pandemic other
PEPFAR-supported countries experienced declines in VL
testing; but over time, they adapted laboratory services to
meet SARS-CoV-2 demands.43,47 In many cases these countries
regained and even increased VL testing and suppression by
focusing on high-viremia PLWH, addressing stockouts and
backlogs, and synchronizing testing with medication pickups.43

The study confirms the pandemic’s negative effects on
access to services and their quality, particularly in the early
stages. Lockdowns and other restrictions posed additional sig-
nificant challenges for highly HIV-vulnerable groups,48 as
their impact extended beyond the disease and service access,
amplifying broader health equity issues that initially contributed
to their heightened susceptibility to HIV.24 Our study highlights
the importance of flexibility and adaptability in sustaining HIV
programs, particularly during crises. Programs funded by the
GF and PEPFAR played a pivotal role in upholding the HIV
services in Ukraine during the COVID-19 pandemic. Their
notable effects included securing drug supplies, modifying sub-
grants, decentralizing services, facilitating cooperation across
sectors, and expanding innovative patient engagement strate-
gies such as self-testing and mail-based medication distribution.

Systemic shocks such as conflicts, economic crises, and
natural disasters exacerbate health disparities, disproportion-
ately affecting vulnerable groups and influencing HIV
trends.11,49,50 Since the onset of the Russian invasion of
Ukraine in 2014, Ukrainian healthcare and public health pro-
grams, including those related to HIV, have operated under
immense stress, facing significant risks of service disruption
due to physical threats in areas close to combat, overall
funding instability, and health workforce deficit.51 HIV trans-
mission, among other factors, has also been affected by the
internal displacement of PLWH.49 In the current context of full-

scale war since 2022, the risks for HIV programs have multi-
plied significantly. The lessons learned during the COVID-19
pandemic and subsequent adaptations in healthcare service
delivery have been instrumental to prevent HIV program inter-
ruption in the current crisis.51-53

The study has several limitations. In the quantitative compo-
nent, we analyzed aggregated national-level data, which did not
permit us to examine trends at the regional level. These trends
could significantly vary due to regional specifics. The HIV
testing data represents the number of tests conducted, rather
than the number of individuals tested, which may lead to a
slight overestimation of HIV testing coverage. Since no vali-
dated instruments addressing the research questions existed,
the interview guides were developed by investigators. The qual-
itative phase, though insightful, was limited to selected key
informants and missed perspectives from patients and frontline
healthcare workers. This may not fully capture the pandemic’s
impact on HIV services in Ukraine.

Conclusions
Collaborative efforts of funders, managers, and service provid-
ers in Ukraine mitigated the effects of the COVID-19 pandemic
on HIV services. Community-based HIV testing showed resil-
ience and growth. However, facility-based services, including
HIV testing and ART initiation, declined during the initial lock-
down period, and did not recover to pre-pandemic levels. While
factors related to COVID-19, such as transportation restrictions
and reduced healthcare facility capacity, contributed to the
decline, epidemiological trends and program management chal-
lenges played a more significant role. VL testing remained less
affected, affirming the continued increase in ART effectiveness.
The pandemic underscores the need for flexible, sustainable
healthcare approaches, particularly crucial in the ongoing
context of Russia’s war against Ukraine.
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