l. bli Ith . .
Moot ora/ 1o 156/512889-002 143055 BMC Public Health

RESEARCH Open Access

COVID-19 epidemiology and changes e

in health service utilization in Uganda’s
refugee settlements during the first year
of the pandemic

Chiara Altare'?", Natalya Kostandova'?, Jennifer OKeeffe'?, Emmanuel Omwony?, Ronald Nyakoojo®,
Julius Kasozi* and Paul B. Spiegel'

Abstract

Background: The COVID-19 pandemic has been characterized by multiple waves with varying rates of transmission
affecting countries at different times and magnitudes. Forced displacement settings were considered particularly at
risk due to pre-existing vulnerabilities. Yet, the effects of COVID-19 in refugee settings are not well understood. In this
study, we report on the epidemiology of COVID-19 cases in Uganda's refugee settlement regions of West Nile, Center
and South, and evaluate how health service utilization changed during the first year of the pandemic.

Methods: We calculate descriptive statistics, testing rates, and incidence rates of COVID-19 cases in UNHCR's line list
and adjusted odds ratios for selected outcomes. We evaluate the changes in health services using monthly routine
data from UNHCR's health information system (January 2017 to March 2021) and apply interrupted time series analysis
with a generalized additive model and negative binomial distribution, accounting for long-term trends and seasonal-
ity, reporting results as incidence rate ratios.

Findings: The first COVID-19 case was registered in Uganda on March 20, 2020, and among refugees two months
later on May 22, 2020 in Adjumani settlement. Incidence rates were higher at national level for the general population
compared to refugees by region and overall. Testing capacity in the settlements was lower compared to the national
level. Characteristics of COVID-19 cases among refugees in Uganda seem to align with the global epidemiology of
COVID-19. Only hospitalization rate was higher than globally reported. The indirect effects of COVID-19 on routine
health services and outcomes appear quite consistent across regions. Maternal and child routine and preventative
health services seem to have been less affected by COVID-19 than consultations for acute conditions. All regions
reported a decrease in consultations for respiratory tract infections.

Interpretation: COVID-19 transmission seemed lower in settlement regions than the national average, but so was
testing capacity. Disruptions to health services were limited, and mainly affected consultations for acute conditions.
This study, focusing on the first year of the pandemic, warrants follow-up research to investigate how susceptibility
evolved over time, and how and whether health services could be maintained.
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Background

The global pandemic caused by the SARS-CoV-2 virus
has been characterized by multiple waves with varying
rates of transmission affecting countries at different times
and magnitudes. Humanitarian and forced displace-
ment settings were considered particularly at risk due
to pre-existing vulnerabilities such as fragile living con-
ditions, limited access to water and sanitation facilities,
high population density, and limited available space, and
dependence upon external funding [1, 2]. These factors
cast doubts about governments’ and the international
community’s readiness and response capacity to pro-
tect affected populations in forced displacement settings
from COVID-19, as ensuring access to sufficient testing,
infection prevention and control measures for refugees
requires a comprehensive approach to ensure the safety
of citizens and non-citizens [3]. Furthermore, previ-
ous large-scale epidemics (e.g., Ebola in West Africa and
Cholera in Yemen) showed increased vulnerabilities and
negative outcomes from other communicable and non-
communicable diseases as attention and funding were
diverted toward the outbreaks [4]. Maintaining essential
health services became a priority.

The number of cases in such settings has increased
over time [5], yet reported cases and deaths have not
reached high levels of other countries like Brazil or India
[5], nor the gloomy scenarios from initial modeling
exercises [6, 7]. A recent meta-analysis of seropreva-
lence studies conducted in African countries reported
higher seroprevalence than indicated by surveillance
data, which, while not surprising given the limited test-
ing capacity, points to higher exposure and acquired
protection from the virus [8]. Yet, despite increasing
evidence about COVID-19 and its spread globally, few
studies about the direct and indirect effects of the virus
in humanitarian and forced displacement settings exist.
Articles about refugee populations published so far
include modeling studies estimating the number of cases
and the role of non-pharmaceutical measures to control
the spread of the disease [1, 6, 9, 10]; reviews of context-
specific vulnerabilities and possible impacts in conjunc-
tion with appeals for action and integration of refugees
in national health responses [11, 12, 13]; and assess-
ments of knowledge and attitude regarding COVID-19
[14, 15]. One qualitative study reported on the impact
of COVID-19 on utilization and access to maternal ser-
vices among eleven refugee women in urban Kenya [16].
Another article estimated the mortality rate and sero-
prevalence of SARS-CoV-2 antibodies among residents

in a refugee camp in Kenya as well as compared consul-
tations at health centers before and during the pandemic
[17].

Uganda hosts the fourth highest number of refugees
worldwide, after Turkey, Colombia and Pakistan, and the
highest in Africa [18]. Following a significant reduction
in 2018, new influxes of refugees have steadily increased
since October 2018, reaching more than 1.4 million as
of March 31, 2021 [19]. The first case of COVID-19 in
Uganda was recorded on March 20, 2020. A few days
earlier, the Government of Uganda had instituted public
health measures to prevent infections, such as restric-
tions and ban on public gatherings and movements, sus-
pension of public transport, closure of schools and other
public spaces, night curfew and requirements to physi-
cally distance and wear masks. A temporary ban on the
entry and exit of foreign nationals (including refugees
and asylum seekers) was announced on March 22, 2020.
The majority of the restrictions were progressively eased
from beginning of June 2020 [20]. While all these meas-
ures applied to the refugee settlements too [21] (details
in supplementary material), some were re-instated when
the situation worsened in specific settlements. For exam-
ple, Kyangwali settlement was put under lockdown at
the end of August 2020 after an increase in infections
among both humanitarian aid workers and refugees [22].
Other measures were likely only implemented in set-
tlements, such as soap and hand sanitizer distribution,
or setting up of handwashing stations [23]. PCR test-
ing capacity was initially available only in Kampala and
was then decentralized to two locations in Adjumani
(West Nile) and Mutukula (near Nakivale settlement)
which served as testing centers in these regions between
March and June 2020. PCR testing capacity was estab-
lished in the country’s various regions as of June 2020.

In this study, we report on the epidemiology of
COVID-19 cases in Uganda’s refugee settlements and
evaluate the effects of COVID-19 and its related response
measures on routine health services during the first year
of the pandemic.

Methods

Study setting

The majority of the 1.4 million refugees in Uganda live
in 12 main settlements across the country, where refu-
gees live alongside local communities: about 60% of the
refugees are in Northern Uganda or West Nile, 25% in
southwestern/ southern Uganda, 13% in central Uganda,
and 6% in Kampala (Fig S1 Supplementary material) [24].
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The majority (60%) of the refugee population is under the
age of 18 years, and only 3% are 60 years old or more. All
settlements were included in the analysis, while refugees
living in Kampala were excluded. The leading causes of
illness and death among the refugees are malaria, respira-
tory and diarrheal diseases. Mortality rates have, how-
ever, remained low since 2014 [25]. The refugee health
and nutrition response is guided by the Uganda National
Integrated Health Response Plan for Refugees & Host
Communities [25] and the United Nations High Com-
missioner for Refugees (UNHCR) Public Health Strate-
gic Plan 2018-2022 [26]. Health services are provided by
the national authorities with support of both humanitar-
ian and development actors and are accessible by both
nationals and refugees. Health service delivery in the set-
tlements focuses on disease prevention and community
initiatives; sexual, reproductive, maternal, neonatal child
and adolescent health; and prevention, management and
control of communicable and non-communicable dis-
eases. Primary health care facilities (levels II to IV) are
located in the settlements, with most of the population
residing within a 5 km radius to ensure all communities
are served. Outreach activities are conducted by health
facility personnel to reach remote areas, and community
health workers are in charge of referrals and surveillance

Table 1 Refugee settlements in Uganda regrouped by region
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activities. Communities in the settlements rely on
regional and national level referral hospitals (usually
outside of the settlements) for tertiary level procedures.
Ambulance services are provided in all settlements to
transport patients to and from referral health facilities.
Table 1 provides key information about the settlements.

Data sources and study outcomes

The study used two primary sets of data by UNHCR: i)
the COVID-19 line list, and ii) routine health data from
UNHCR’s health information system (HIS). Data were
initially recorded at settlement level and subsequently
aggregated by region (West Nile, South and Center).
This regional approach was chosen for several reasons:
i) it allowed for mobility between settlements in the pre-
COVID-19 period to be taken into account. Under Ugan-
da’s refugee policy [27], refugees can move freely, have
access to land in the settlement where they are registered,
and can access services in other settlements. Especially
in West Nile region where numerous proximate settle-
ments have been created to host refugees in the same
area, mobility cannot be excluded nor can it be tracked.
Furthermore, not all camps opened at the same time
and new camps’ health facilities were not operational
right away; consequently, refugees used services offered

Settlement Mid point population size  Country of origin® Opening date Number of health facilities by level
(March 2020 -March 2021)
Total Level Il Level llI Level IV

West Nile region

Adjumamb 203,517 SSD 2014 17 1 4

BidiBidi 233,892 SSD Aug 2016 17 1 1

Imvepi 66,633 SSD Feb 2017 6 5 1

Rhino camp 119,873 SSD 1980 12 5 5

Palabek 54,738 SSD 2016 3 2 1

Palorinya 123,034 SSD Dec 2016 9 4 5
Center region

Kiryandongo 67,892 SSD 1990 and reopened in 2014 3 2 2

Kyangwali 119,872 DRC 1960 10 5 4
South region

Kyaka Il 124,233 DRC 2005 3 3

Oruchinga 7936 DRC, BDI, RWA 1959 2 1 1

Nakivale 124,676 DRC, BDI, SOM 1958 6 4 1

Rwamwanja 72,562 DRC 2012 6 5 1

Other (excluded from analysis)
Kampala© 91,193

SOM, DRC, others

Sources of data: i) UNHCR population data

@ SSD: South Sudan; DRC: Democratic Republic of the Congo; BDI: Burundi; RWA: Rwanda; SOM: Somalia
b Adjumani settlements encompasses 18 smaller settlements

€ Kampala is not a settlement; rather this represents the estimated number of refugees living in the Uganda capital Kampala. Kampala was not included in the study
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in the other settlements. Finally, it is not uncommon
for refugees to be registered in one camp and reside in
another settlement or use another settlements’ services.
Consequently, analyzing health care utilization at the
regional level better captures population dynamics and
utilization within the region; ii) it allows for more stable
pre-COVID-19 trends, and therefore, for a better coun-
terfactual in the interrupted times series analysis; and iii)
it aligns with UNHCR’s operations, which facilitates the
use of the findings for the agency’s programmatic and
operational purposes.

A COVID-19 line list (i.e., a table that contains key
information about each case in an outbreak) was estab-
lished by UNHCR in each settlement and included lab-
oratory-confirmed COVID-19 cases between March 1,
2020, and March 31, 2021. While the variables included
in the line lists varied by settlement (Table S3), the line
list included some combination of patient demograph-
ics, SARS-CoV-2 test data, presence of comorbidities,
isolation and hospitalization, exposure risks due to occu-
pation, disease outcome, and a number of contacts fol-
lowed by case. Only one settlement collected information
on the epidemiological link of the cases (i.e., the possible
source of infection). The number of cases from the line
list was used to calculate monthly and overall incidence
rates for refugees in settlements. In addition to the line
list, aggregated number of conducted tests were obtained
to calculate the overall testing rate and percent positive
by settlement for the entire period. The number of tests
conducted per month by the settlement is unavailable for
the first wave (November 2020 to January 2021). National
level (Uganda) data on COVID-19 cases for the study
period and population estimates were obtained from the
Johns Hopkins COVID-19 Resource Center [28]; national
level testing data were obtained from Our World in Data
[29]. Aggregated number of tests and confirmed COVID-
19 cases in the districts where settlements are located
were obtained from the district health offices; however,
monthly data were unavailable.

UNHCR’s HIS in Uganda includes monthly data from
health facilities by settlement, which we added up to
generate a monthly value for each settlement region. For
this study, we extracted the following variables: number
of outpatient consultations; first antenatal care (ANC1)
visits; deliveries attended by skilled health workers; con-
traceptive prevalence; Diphtheria, Pertussis, Tetanus
(DPT1) vaccination coverage; coverage of full vaccina-
tion; respiratory tract infections (RTIs; disaggregated by
type: upper respiratory tract infection (URTI), and lower
respiratory tract infection (LRTI) and influenza-like ill-
nesses (ILI)); consultations for diarrheal diseases; consul-
tations for malaria; and mortality. Complete definitions
of indicators are provided in the Supplementary material
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(Table S1). The study covers the period from January 1,
2017, to March 31, 2021.

Statistical analysis

Descriptive statistics were calculated to describe COVID-
19 case epidemiology. Comparisons of categorical vari-
ables were made with chi-square tests or Fisher’s exact
tests; comparisons of continuous variables used t-tests to
detect differences in means between two categories (sex),
and analysis of variance (ANOVA) tests to detect differ-
ences in means between multiple categories (age groups).
Odds ratios for selected outcomes were calculated using
generalized linear models (with the binomial family link)
and controlling for covariates: sex, age, and displacement
status. P-values less than 0.05 were considered statisti-
cally significant. Comparisons between regions and the
host countries were explored. Analysis was conducted in
R (Version 4.1.0) using RStudio v1.4.1106 [30].

We used Interrupted Time Series to evaluate changes
in rates of consultations and other outcomes during
the COVID-19 period. The generalized additive model
with first-order autoregression was fit for each region as
follows:

¥i = NB(yi|ui, 0)

log(u;) =a; + offset(log (populatz’oni)) + p,COVID;
+ p,Month since COVID, + s(Centered Month;)
+ s(Month, bs = cc,k =12) + ¢

where y is the outcome of interest, assumed to come
from a negative binomial (NB) distribution with param-
eters u; and 0; Population; is the number of people at
risk or eligible to access relevant services at the time i;
COVID; is a binary variable (0 if month i is in the pre-
COVID-19 period, and 1 if month i is in COVID-19
period); Month since COVID; is time in months since the
beginning of COVID-19 period (April 2020); s(Centered
Month,) is a smooth term, where Centered Month; is the
month number, centered at beginning of the COVID-
19 period, which accounts for longer-term trend; and
s(Month, bs = cc,k = 12) is a smooth term with cubic
splines to capture 12-month seasonality cycle, where
Month is a calendar month (from 1 to 12).

For services where seasonality was unlikely to be a fac-
tor, we used a model without seasonal dummy terms.
For each indicator, we assessed possible lag using the
autocorrelation function for up to 6 months; where a
non-zero lag was observed, we ran the lagged model and
presented those results in the main analysis; results com-
paring the model with and without lags are presented in
Supplementary material for each indicator.
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The model was fit using mgcv function in R [31]. We
report parameter estimates using incidence rate ratios
(IRR) and related 95% CI. B; estimates an immediate
change in outcome at the beginning of the COVID-19
period (i.e., a change in level, or a step); B2 estimates a
change in slope in the evolution of outcome over time.
Counterfactual values are predicted by setting values of
COVID; and Month since COVID; to 0, and forecasting
the model for 12 months of the COVID-19 period. Model
diagnostics for each indicator are presented in Supple-
mentary material.

Results

COVID-19 epidemiology

The first COVID-19 case reported in a settlement
occurred on March 23, 2020, among nationals, and on
May 22, 2020, among refugees. From the beginning of
the outbreak until March 31, 2021, a total of 1,001 cases
were reported from the settlements, of which 728 were
among nationals, and 271 were among refugees. The two
remaining cases were among non-refugee foreigners, and
were excluded from the analysis.

Table 2 summarizes the proportion tested, percent pos-
itive, and incidence among refugees by region. The pro-
portion tested was lower in the settlements in the regions
than at the national level. West Nile settlements had the
highest proportion tested (per 100,000) at 693.5 [95% CI
675.6 — 711.9] and the settlements in the South the lowest
at 238.6 [95%CI 222.5 — 255.9] with the Uganda national
proportion tested (per 100,000) at 1,042.7 [95%CI 1039.7
— 1045.6]. The percent positive among refugees from the
South region was higher than the percent positive among
Uganda nationals (13.5% [South] vs 8.1% [Uganda]), while
the percent positive in the Center and West Nile were
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lower than among Uganda nationals (7.3% [Center] and
1.5% [West Nile] vs 8.1% [Uganda]). Incidence among
refugees was lower than Uganda national level in all
regions (47.0 [95%CI 38.2 — 57.9] [Center], 32.5 [95%CI
26.9 — 39.3] [South], and 9.5 [95%CI 7.6 — 11.9] [West
Nile] vs 89.8 [95%CI 88.9 — 90.7] [Uganda]) (Fig. 1).

Table 3 summarizes descriptive results. The majority
of the cases occur among men (56.8%, n=567), in the
Center region (53.6%, n=535). The most affected age
group was 18-29 years (34.6%, n=345). The complete-
ness of each variable varies and is shown in Table S3.

Data on symptoms (cough, body pain, fever, other flu-
like symptoms) are available for 132 cases only (13.2% of
the total line list). Of these, 30 (22.7%) reported symp-
toms. Data on comorbidities are available for 633 cases
(63.4%). Only five cases reported having comorbidities:
two females and three males; two nationals and three
refugees; two cases in the older age group (60+ years)
and the other three in the age groups (years) 12-17;
18-29; and 40-49. Two cases reported having diabetes,
one asthma, one hypertension and one neurological
conditions.

Table 4 shows the proportion of cases hospitalized, iso-
lated, admitted to the intensive care unit (ICU) and by
disease outcome. Data on hospitalization are available
for 618 (61.9%) of the cases; on isolation for 601 (60.2%);
on admission to ICU for 632 (63.3%) of the cases; and on
disease outcomes for 942 (94.4%) of cases.

Almost half of the cases where information is availa-
ble 292 (47.2%), required hospitalization; mainly among
nationals (N=197 (67.5%), men (N=169 (57.9%), age
group 18-29 years (N=125 (43.3%), and in the Center
region (N=221 (75.7%)). Hospitalization rates differed
by regions, ranging from 39.5 hospitalizations/100,000
population, 95%CI [31.48-49.60] in the Center region,

Table 2 Proportion tested (per 100,000), percent positive and incidence among refugees (by region) and nationals, Uganda, March 23,

2020—March 31, 2021

Refugees Nationals
Center South West Nile Total Total
Population® 187,259 329,406 801,687 1,318,351 45,741,008
Confirmed COVID-19 cases® 94 106 83 283 41,077
Tests 1,284 786 5,560 7,630 476,930
Proportion Tested (per 100,000) 685.7 [649.3 = 724.1] 2386[222.5-2559] 6935 [6756-7119] 5788 ([566.0-591.9] 1,042.7[1039.7 - 1045.6]
[95% Cl]
Percent Positive (%)° 73 13.5 15 37 8.1
Confirmed cases (from line list)? 88 107 76 271 41,077
ICnl]cdidence rate (per 100,000) [95% 47.0[38.2-57.9] 32.5[26.9-39.3] 95[7.6-11.9] 206 [18.3-23.2] 89.8[88.9-90.7]

Sources of data: ' UNHCR population data, ' Johns Hopkins Corona Virus Resource Center [28];

Number and percent positive tests: UNHCR testing data for refugee

settlements/regions and OWID for national level [29]; Population: UNHCR population data; "V Confirmed cases: UNHCR line list from refugee settlements for cases;

Population: UNHCR population data
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Table 3 Individual level characteristics of COVID-19 cases among nationals and refugees in refugee settlements in Uganda, March 23,
2020 to March 31,2021

Nationals Refugees Total p value
Total number of cases 728 (N (%)) 271 (N (%)) 999 (N (%))
Sex distribution 0.79
Female cases 313 (43.0) 119 (43.9) 432 (43.2)
Male cases 415 (57.0) 152 (56.1) 567 (56.8)

Age — mean (SD) 284 (14.6) 268 (14.7) 27.9(14.6) 0.12
Most affected age groups 18-29 253 (34.9) 18-2992 (33.9) 18-29 345 (34.6) 061
Regional distribution <0.01
Center 447 (614) 88(32.5) 535 (53.6)
South 62 (8.5) 107 (39.5) 169 (16.9)
West Nile 219(30.1) 76 (28.0) 295 (29.5)

Sources of Data: UNHCR line list from refugee settlements

to 0.62 hospitalizations/100,000 population, 95%CI
[0.27-1.46] in West Nile.

Seven deaths were reported (four nationals and three
refugees) out of the 999 cases, with a total case fatal-
ity ratio (CFR) of 0.7%. CFR among nationals was 0.6%

and 1.1% among refugees. Deaths are similar by gender
(men (3) and women (4)), and mainly occur in the West
Nile region (five). Three of the deaths are in the older
age group, while the other four occur in the age groups
12-17 years (1), 18—29 years (2) and 40—49 years (1).
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Table 5 Adjusted odds ratios for disease management and outcome in refugee settlements, March 23, 2020 to March 31, 2022

Hospitalization [95%CI] p-value Isolation [95%CI] p-value ICU [95%ClI] p-value Died [95%Cl] p-value
Male Sex  1.17 [0.82—1.67] 0.40 0.90 [0.60—1.33] 0.59 1.67 [0.15- 18.81] 0.68 0.77 [0.16—3.68] 0.74
Age 0-17  0.28[0.18—0.44] <0.001 0.77[048-1.23] 0.27 140[0.12—15.81] 0.79 1.08 [0.11 = 10.50] 0.95
Age 60+  0.506 [0.17—1.51] 0.22 142043 - 4.63] 0.56 0 - 33.29[6.05-183.06] <0.001
Refugee 12.30[6.73-22.47] <0.001 4.80[3.01-7.65] <0.001 968[087-108.11] 0.07 2.60[0.54—12.54] 0.24

Sources of Data: UNHCR line list from refugee settlements

References categories are: female, age group 18-59 years and nationals

Table 5 describes the risk factors for selected outcomes.
Younger age is a protective factor against hospitalization.
Older age is a risk factor for death, and being a refugee is
a risk factor for hospitalization and isolation in an insti-
tution (compared to remaining at home). We did not
observe any differences in outcomes by sex.

Impact on routine health services and other health
outcomes

Overview of interrupted time series results are in Table 6
and Fig. 2 below.

Health care utilization rate

No major changes can be seen in rates of outpatient
consultations, neither at the beginning of the pandemic
(immediate effect) nor during the COVID-19 period
(change in trend) (Fig. 3). The Center region shows a 23%
decrease at the beginning of the pandemic, which how-
ever seems in line with the decreasing trend since early
2018. We cannot link the drop with COVID-19. The
trend during the COVID-19 period does not seem to dif-
fer from the pre-COVID-19 period.

Maternal and reproductive health

Even in the pre-COVID-19 period, values of ANC1 cov-
erage are highly variable and exceed 100% for many of
the months in all three regions (Figure S2 Supplementary
materialfile). In both South and Center, ANC1 coverage
is on average over 200% and reaches over 500% in Center.
All estimates are not statistically significant, pointing to
insufficient evidence to conclude that ANC1 services
were affected.

Lagged results for coverage of skilled deliveries are pre-
sented for the Center (2-months) and South (3-months)
regions (see sensitivity analysis in Supplementary mate-
rial). No immediate change is observed and trends dur-
ing the COVID-19 period do not seem to differ from the
pre-COVID-19 period (all coefficients are not statistically
significant).

Unlike the other two regions, West Nile reports an
increasing trend in contraceptive prevalence since
2017, which continues uninterrupted by the pandemic
(4-month lagged results — see sensitivity analysis in

Supplementary material). The Center and South regions
show a decreasing trend from 2017; this seems to be
interrupted in the Center region where a small immedi-
ate increase can be seen 5 months after the beginning of
the pandemic (5-month lagged results IRR: 1.070, 95%CI
[0.545 — 2.100]), however trends during COVID-19
period do not differ from pre-COVID-19. An immedi-
ate small increase and a slightly increasing slope are also
observed in the South, however, the results are not statis-
tically significant.

Child immunization

DPT1 Immunization services do not seem to be particu-
larly affected at the beginning and during the COVID-19
pandemic (Figure S3 Supplementary material). Vaccina-
tion coverage in West Nile was below 80% and decreas-
ing since early 2019; this decreasing trend seems to
be interrupted at the beginning of the pandemic, but
results cannot be associated with COVID-19. Coverage
in the Center region was around 100% and while a small
decrease can be seen (-8%), confidence intervals are large
and results not significant. One-month lagged results
are reported for the South region where the decreasing
trend since 2017 seems to be interrupted at the beginning
of the pandemic. Results are however not statistically
significant.

Respiratory tract infections

Estimates for all RTI, as well as disaggregated by upper
and lower tract infections, show an immediate drop
at the beginning of the pandemic in the three regions
(Fig. 4). Decreases for all RTI consultations include
33% in West Nile (IRR: 0.666, 95%CI [0.517 — 0.858]),
30% in South region (IRR: 0.699, 95%CI [0.555-0.880],
and 27% in Center (IRR: 0.729, 95%CI [0.424 — 1.256]).
Decrease in LRTI was higher in West Nile (by 55%, IRR:
0.448, 95%CI [0.348 — 0.575] than in Center (by 31%)
and in South (by 16%, 1-month lagged results). Results
are not significant in the last two regions. Upper res-
piratory tract infections seem less affected, except for
South region where a 26% decrease can be observed
(IRR: 0.739, 95%CI [0.554 — 0.988]). Lagged results for
West Nile and Center are reported (both 3-month lag).
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Change in slopes was positive in the three regions for the
three indicators, showing some catching up during the
COVID-19 months.

Infectious diseases

A drop in consultations for malaria is noted mainly in
Center region (by 47%, IRR: 0.527, 95%CI [0.326 — 0.851])
(Figure S4 Supplementary material). No clear change can
be seen in either West Nile (3-month lagged results, see
Supplementary material for sensitivity analysis), or South
regions. Consultations for diarrhea do not seem to be
affected (Figure S4 Supplementary material). While small
decreases are reported in the three regions, they do not
seem to differ from previous decreasing trends.

Mortality

An absolute number of deaths in all settlements over the
entire study period is low; less than 4,400 deaths across
all settlements over the study period (corresponding to
8.4/ 10,000/ year). Consequently, results should be inter-
preted with caution. Because of sparse data, Interrupted

Time Series analysis is conducted only on crude mortal-
ity rates (CMR; all ages, all causes). The CMRs show an
immediate drop at the beginning of the pandemic in the
Center and South (not significant) (Figure S5 Supplemen-
tary material). West Nile reported a 65% increase (also
not significant). All regions report a decreasing slope,
which is statistically significant in the South (IRR: 0.906,
95%CI [0.842 — 0.975]).

Discussion

The first COVID-19 case among refugees was regis-
tered on May 22, 2020, in the Adjumani settlement, two
months after the first case was reported in Uganda. The
refugee settlements and regions experienced peaks at
different points in time, with West Nile reporting a peak
around June 2020, Center reporting two peaks around
September and October 2020, and South reporting two
peaks around November and December 2020. West Nile’s
peak, while earlier than the other regions, was smaller
than the following waves in the Center and South regions
(Fig. 1). Compared to the national epi curve (Fig. 1), the
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first peak in West Nile in June 2020 occurred earlier,
while the other peaks appear to be in line with national
trends, yet at a smaller magnitude. Since COVID-19 data
on cases in Uganda are not disaggregated by district, we
are, unfortunately, not able to compare trends in settle-
ments to those of host communities within the same
district.

Incidence rates (Table 2) were higher at the national
level for the general population compared to refu-
gees by region and overall. However, this could reflect
a lower testing capacity in the settlements compared to
the national level (Table 2). We cannot compare testing
or incidence rates among refugees to nationals in and
around the settlements, as there are no national popula-
tion estimates in that localized geographic area (Fig. 1).
The percent positive was very different among the three
regions: South (13.5%) was higher than the national aver-
age (8.1%), Center was similar (7.3%), and West Nile was
much lower (1.5%; Table 6). It is not possible to know
whether varying percent positive reflect different stages
of testing strategies, different population susceptibility,

or differences in the availability of tests, since testing data
are unavailable per month. Possible factors contribut-
ing to higher percent positive in the South could include
lower testing capacity and the presence of more congre-
gated settings (than in other regions) which could facili-
tate transmission.

From the limited available data, COVID-19 cases
among refugees in Uganda seem to align with the global
epidemiology of COVID-19 [32]. The majority of cases
were among men, mainly in the middle age groups
(18-29 years and 30-39 years), with a case fatality rate
of 1.1%. Persons 60+ years were confirmed at higher
risk for fatal outcomes, and younger age was a protec-
tive factor against hospitalization. Notably, the propor-
tion of hospitalized cases in the settlements (Table 4) was
much higher than that seen globally (4—-10%) [32]; 35%
of total refugee cases were hospitalized, corresponding
to 86% of refugee cases with available data. The major-
ity of the hospitalizations occurred in the Central region
(75%). Differences in hospitalization among regions were
due to a variety of reasons, including different capacity
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to implement home-based treatment and varying avail-
ability of treatment units. Furthermore, at the beginning
of the epidemic, Uganda’s national strategy was to hospi-
talize all persons who were COVID-19 positive, regard-
less of the severity. This strategy contributed to very high
admission rates. As the Ugandan policy changed towards
home-based care for non-severe cases, the hospitaliza-
tion rates declined. Unfortunately, the hospitalization
dates are mostly not available, limiting the analysis of
their evolution over time.

The COVID-19 data have limitations. First, different
line list templates were used across settlements, lead-
ing to only a few variables being consistently collected
across settlements. Consequently, the completeness of
several variables is low, and, therefore, results may not
reflect the overall COVID-19 cases among refugees. A
harmonized line list across settlements was introduced

in June 2021. Second, the recording of dates was prob-
lematic. Different dates were recorded across settle-
ments (i.e., date of sample collection, date of the test,
date of tests results); however, the three dates were
not collected for the same case, making it difficult to
analyze the turnaround for different testing steps and
to report in a consistent manner. Furthermore, dates
were not consistently recorded in the same date for-
mat, which resulted in complications while trying to
rectify the dates during analysis. Finally, there was no
clear system in place to obtain dates from various data
sources (e.g., laboratory for testing, health facilities
for hospitalization, or individuals for symptom onset),
which could have increased completeness. Extensive
cleaning before and during analysis and additional
checking of dates were performed. UNHCR pub-
lic health officers were asked to verify entries, which
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improved the data quality. However, not all inconsist-
encies were able to be clarified.

Investigating how and whether health services were
affected by the COVID-19 pandemic provides useful
insights into the health system’s resilience and capacity
to maintain essential health services during shocks. The
indirect effects of COVID-19 on routine health services
and outcomes appear quite consistent across regions.
Routine and preventative health services seem to have
been less affected by the COVID-19 pandemic than
consultations for acute conditions related to infectious
diseases.

Outpatient consultations, as well as maternal and
reproductive health services, appear to have maintained
pre-COVID-19 levels. These services continued to be
provided and efforts were made to increase outreach in
the communities, and to ensure that women could reach
health facilities, even under travel restrictions. Mater-
nal services were delivered as much as possible in health
facilities within the settlements to be as close as pos-
sible to the communities. As travel restrictions applied
to movements between districts, transfers within settle-
ment were possible. Furthermore, pregnant women were
given priority to access facilities through “boda boda”
(i.e., motorbike taxis) or UNHCR partners’ ambulances
[33]. Contraceptive coverage also did not appear to have
been affected, likely because the majority of women pre-
fer long-term methods such as injections and implants
(UNHCR routine data and [34]). The drug distribution
schedule was also increased: monthly contraceptive pills
were given to cover three months, and an additional
injection dose was given to reduce visits to health facili-
ties. Child immunization services showed little to no
changes due to COVID-19. Our findings on maternal and
child health appear to deviate from the results of the only
analysis (to our knowledge) that estimated the effects of
COVID-19 on health service utilization at national level
in Uganda [35]. In this study, an immediate reduction in
antenatal care, deliveries and immunization services was
reported at the beginning of the pandemic; however, ser-
vices recovered rapidly by June 2020.

When examining acute conditions, consultations for
RTIs showed an immediate drop at the beginning of
the pandemic. This decrease could relate to the posi-
tive externalities of the public health and social meas-
ures implemented to limit the spread of COVID-19
(e.g., mask use and hand washing as well as reduced
interactions), which may have reduced non-COVID-19
respiratory infections as was observed in other coun-
tries [36, 37]. However, it could also indicate a change
in healthcare-seeking behavior that led to reduced care
for RTIs, possibly due to fear of being tested and isolated
or quarantined due to COVID-19 [38, 39]. Over time,
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this fear may have faded due to increased information,
awareness campaigns and sensitization activities, which
seems to be reflected in the catch-up that is noted in
the results. Consultations for both malaria and diarrhea
were reduced at the beginning of the pandemic, which
is similar to what was found at the national level [35].
However, a study of malaria surveillance data from 17
reference centers in rural Uganda did not find any differ-
ence between observed and expected outpatient visits,
or malaria cases [40]. The drop we observed may have
been due to fewer people seeking health care because
of mobility restrictions or avoiding health care facilities
due to concerns about a COVID-19 diagnosis and subse-
quent measures.

Finally, no clear effect on mortality was observed at the
beginning of the pandemic, although a decreasing trend
was identified. Given the relatively few COVID-19 deaths
that occurred in this population during the study period,
estimating the expected values and counterfactuals is
challenging. UNHCR’s mortality reporting system cur-
rently triangulates health facility data with community
reports to ensure that most deaths are captured, includ-
ing those in the community. Mortality should be further
monitored in the second year of the pandemic to better
understand longer-term trends.

Conducting Interrupted Times Series analyses in vol-
atile settings such as refugee settlements can be chal-
lenging, as it may be difficult to meet some analytical
assumptions, and mitigate threats to validity. First,
considering the COVID-19 period as one homogenous
period likely does not capture changes in transmission
patterns, non-pharmaceutical interventions, policies,
perceptions and behaviors. This is therefore a simpli-
fication of reality. Second, factors such as new popu-
lation arrivals, decisions to open/close settlements,
policy changes, or increased/decreased funding to
different types of services, as well as outbreaks, made
it difficult to identify a “normal” period and establish
a pre-COVID-19 comparison. As discussed above,
selected months during the study period showed erratic
values in several settlements (even after aggregation at
regional level), which reduced the model fit and lim-
ited the capacity of the analysis to identify statistically
significant changes. Third, seasonality may have been
a time-varying confounder that varied over years, and
the autocorrelation structure of order 1 used in the
analysis may not adequately capture autocorrelation.
Other confounders or effect modifiers may have been
important but are not considered in the model. Fourth,
limitations related to UNHCR’s HIS data include pos-
sible disparities in data quality, timeliness and com-
pleteness across settlements given the multiplicity of
reporting partners. However, tools and formats have
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been standardized to increase quality and UNHCR pro-
vides regular training. As routine health data reflect
health seeking-behavior, we were not able to estimate
how the incidence of diseases in the population has
changed during the pandemic. Fifth, conducting analy-
sis at regional level may have masked heterogeneity or
differential COVID-19 effects among the settlements.
Finally, the lack of an estimate of the host population
using health services in settlements limited the analysis
and comparisons which we could conduct.

The COVID-19 pandemic also had important socio-
economic and psychological effects, specifically on refu-
gee populations, that were not captured by our analysis.
The third round of the high-frequency phone survey
for refugees in Uganda (Feb/March 2021) [41] reported
that there was still a high level of food insecurity, diffi-
culty in accessing medicines, and an increase in self-
reported depression, particularly among women, elderly
and those living in the West Nile region. Furthermore,
refugees had limited opportunities to access savings or
borrow money to face emergencies. The same phone sur-
vey found that refugees in Uganda may have been more
negatively affected by COVID-19 than nationals, and had
a lower capacity to recover over time. However, another
assessment of the COVID-19 impact on livelihoods of
both host communities and refugees in the West Nile and
South regions reported important reductions in monthly
income in both groups [42].

Furthermore, the situation for urban refugees liv-
ing in Kampala might have been quite different, as
they receive less direct support than refugees living in
officially demarcated settlements, where services and
protection are provided by UNHCR and partners [43].
For example, UNHCR had to contract private or semi-
private hospitals that are accessible to urban refugees
and set up an ambulance service to pick up patients
from home. Cash grants were also introduced to sup-
port economically urban refugees. This highlights the
vulnerability of refugee populations even in welcom-
ing settings like Uganda, where both socio-economic
and health impacts may have been exacerbated due to a
combination of factors such as reduced social support,
limited access to services and information in appropri-
ate language, and reduced economic opportunities [43].
A gender-sensitive analysis [44] showed that women
and girls were disproportionately affected by COVID-19
through additional unpaid work, reduced income, and
increased risk for negative coping mechanisms. In addi-
tion, lost schooling will have long-term impacts that are
more difficult to estimate at this time. Finally, the find-
ings from refugees in Ugandan settlements cannot be
generalized to other refugee settings with very differ-
ent conditions. For example, infection rates in crowded

Page 14 of 16

reception facilities on Greek islands were higher than
among the general Greek population [45]. Ensuring
appropriate living conditions and access to water and
sanitation, and health services remain central to reduc-
ing the risk of infection among refugees.

Conclusions

We estimate the direct and indirect effects of the
COVID-19 pandemic in Ugandan refugee settlements
during the first year of the pandemic. Transmission in the
settlements appears to be lower than in Uganda; however
testing rates were also lower. Many mild or asympto-
matic cases were likely missed. Routine and preventative
health services appear to have been little affected by the
COVID-19 pandemic, while immediate reductions were
reported mostly for infectious disease consultations.
The situation may have been very different in the second
and third years of the pandemic, with more contagious
variants. This study calls for future research investigating
how infection susceptibility has changed over time and
which response and containment strategies have success-
fully contributed to maintaining health services. These
lessons will inform preparedness and response strategies
for future pandemics.
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