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Prevalence of SARS-CoV-2 Antibodies From
a National Serosurveillance of Kenyan Blood Donors,
January-March 2021
High SARS-CoV-2 antibody levels have been achieved in
most of the population in high-income countries through
vaccination.1 However, global inequity exists in COVID-19

vacc ine distribution, as
highlighted at the June 2021
G7 Summit, which commit-
ted to providing 1 billion

doses to low-income countries. This focus on doses over-
looks the pace of transmission in low-income settings.

To monitor seroprevalence in Kenya, we began surveil-
lance of blood donors (aged 16-64 years) in April 2020.2,3

The national prevalence of SARS-CoV-2 antibodies was esti-
mated at 4.3% in April to June 20202 and 9.1% in August to Sep-
tember 2020.3 In this article we estimate seroprevalence for
January to March 2021.

Methods | The sampling, laboratory, and analytic methods
were identical to those in the studies conducted in 2020.2,3

Plasma samples with complete donor demographic data
and sufficient volume collected from all 6 regional transfu-
sion centers were included and assayed for anti–spike
IgG using an enzyme-linked immunosorbent assay.
Validated among 910 prepandemic serum samples from
coastal Kenya and 174 patients with positive polymerase
chain reaction test results from Nairobi, specificity was
99.0% and sensitivity was 92.7%.2 Seropositive results
were tabulated by age, sex, and region of residence. Donors
were stratified into 8 regions by place of residence; these
regions are unrelated to the 6 regional transfusion centers,
which collate donations across different geographic catch-
ment areas. Bayesian multilevel regression with poststratifi-
cation using the rjags package in R, version 3.6.1 (R Founda-
tion), was used to obtain seroprevalence estimates and
95% CIs adjusted for the age, sex, and regional distribution
of blood donors compared with national data for individuals
aged 16 to 64 years based on 2019 census data.2,3 Adjust-
ment was also done for test performance. The surveillance
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Table. Seroprevalence of Anti–SARS-CoV-2 IgG Among Blood Donors in Kenya, January to March 2021

Characteristic
All samples,
No. (%)

Seropositive
samples,
No.

Crude seroprevalence
(95% CI), %

Kenya population,
No. (%)

Bayesian
population-weighted
seroprevalence
(95% CI), %a

Bayesian
population-weighted,
test-adjusted
seroprevalence
(95% CI)a,b

Total 3018 1333 44.2 (42.4-46.0) 25 954 858 45.3 (42.7-47.8) 48.5 (45.2-52.1)

Age, y

16-24 1120 (37.1) 464 41.4 (38.5-44.4) 8 537 867 (32.9) 44.2 (40.8-47.2) 47.3 (43.4-51.3)

25-34 1073 (35,6) 494 46.0 (43.0-49.1) 7 424 967 (28.6) 46.8 (43.7-50.1) 50.1 (46.2-54.5)

35-44 586 (19.4) 259 44.2 (40.1-48.3) 4 909 191 (18.9) 45.3 (41.7-48.7) 48.6 (44.1-53.0)

45-54 198 (6.6) 96 48.5 (41.3-55.7) 3 094 771 (11.9) 45.9 (41.6-51.0) 49.2 (44.1-55.3)

55-64 41 (1.4) 20 48.8 (32.9-64.9) 1 988 062 (7.6) 43.9 (37.2-49.6) 47.0 (39.7-53.6)

Sex

Female 661 (21.9) 294 44.5 (40.6-48.4) 13 177 991 (50.8) 45.1 (41.1-49.2) 48.4 (43.7-53.4)

Male 2357 (78.1) 1039 44.1 (42.1-46.1) 12 776 867 (49.2) 45.4 (43.0-47.8) 48.6 (45.4-52.2)

Regionc

Central 90 (3.0) 44 48.9 (38.2-59.7) 3 342 413 (12.9) 46.7 (38.1-55.6) 50.1 (40.5-60.1)

Mombasa 441 (14.6) 192 43.5 (38.9-48.3) 773 149 (3.0) 43.6 (39.1-48.4) 46.7 (41.4-52.2)

Other coast 431 (14.3) 171 39.7 (35.0-44.5) 1 593 333 (6.1) 39.8 (35.1-44.7) 42.6 (37.2-48.1)

Eastern/N Eastern 595 (19.7) 273 45.9 (41.8-50.0) 4 916 584 (18.9) 45.5 (41.5-49.6) 48.8 (44.0-53.8)

Nairobi 177 (5.9) 108 61.0 (53.4-68.2) 2 936 259 (11.3) 57.6 (50.2-64.8) 61.8 (53.2-70.6)

Nyanza 575 (19.0) 215 37.4 (33.4-41.5) 3 189 563 (12.3) 38.0 (33.8-42.3) 40.6 (35.7-45.7)

Rift Valley 637 (21.1) 307 48.2 (44.3-52.2) 6 695 382 (25.8) 47.8 (43.7-52.0) 51.3 (46.6-56.4)

Western 72 (2.4) 23 31.9 (21.4-44.0) 2 508 175 (9.7) 35.3 (25.7-44.8) 37.6 (26.9-48.2)
a Reweighted prevalence estimates were based on demographic data from the

2019 Kenyan census.
b Estimates were further adjusted to compensate for imperfect sensitivity

and specificity.

c Donors were stratified into 8 regions by place of residence; these are
unrelated to the 6 regional transfusion centers that collate donations across
different geographic catchment areas.
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was approved by the Scientific and Ethics Review Unit of
the Kenya Medical Research Institute; written informed
consent for use of the data for research was obtained from
all donors.

Results | Between January 3, 2021, and March 15, 2021,
a total of 3062 samples (median sample date, February 14,
2021) were collected. There were 1145 samples (37.4%) col-
lected from the transfusion center in Nairobi, 879 (28.7%)
from Mombasa, 431 (14.1%) from Kisumu, 250 (8.2%) from
Embu, 200 (6.5%) from Nakuru, and 157 (5.1%) from
Eldoret. Forty-four samples were excluded because of miss-
ing information, age-ineligible donors, or collection date
before 2021. Of 3018 remaining samples, 1333 were sero-
positive; crude seroprevalence was 44.2% (95% CI, 42.4%-
46.0%) (Table).

The blood donor sample differed from the general pop-
ulation of individuals aged 16 to 64 years (n = 25 954 858)
regarding age (8.0% of blood donors were aged 45-64 years
vs 19.5% of the population), sex (78.1% of donors were
male vs 49.2% of the population), and region (Table).
Using bayesian poststratification, the adjusted estimate
of seroprevalence among those aged 16 to 64 years in
Kenya was 48.5% (95% CI, 45.2%-52.1%). This estimate var-
ied little by age or sex but was higher in Nairobi (61.8%
[95% CI, 53.2%-70.6%]), the country’s capital city, and
lower in 2 rural regions, Nyanza and Western, adjacent
to Uganda.

Discussion | The prevalence of SARS-CoV-2 antibodies in
blood donors in Kenya increased from 4.3%2 to 48.5% over 1
year. This is consistent with estimates in other Kenyan
populations: 11% among antenatal clinic attendees in rural
Kilifi and 50% among clinic attendees in urban Nairobi in
August to September 20203; 42% among truckers in August
to November 20203; and 12% to 13% among health care
workers in rural counties and 44% among health care work-
ers in Nairobi in July to December 2020.4

Study limitations include that the blood donors were a
convenience sample and may not represent the population
as a whole, although they have provided useful epidemic
intelligence in high-income countries.1 Although the anti-
body assay was highly specific in Kenyan prepandemic
samples and demonstrated consistent discrimination in a
World Health Organization multilaboratory standardization
exercise,5 sensitivity was estimated in individuals sampled
a median of 21 (minimum of 7) days after a positive poly-
merase chain reaction test result. Antibody concentration
and test sensitivity may decline with longer times after
infection, implying that seroprevalence may be underesti-
mated by the test-performance adjustment.

These data suggest that SARS-CoV-2 had progressed
rapidly across Kenya by February 2021, before a large third
wave of infections began in March 2021. Kenya’s COVID-19
vaccine program also began in March 2021 and had reached
2% of the population by July. Natural infection is outpacing
vaccine delivery in Kenya, and this reality needs to be con-
sidered as objectives of the vaccine program are set.
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COMMENT & RESPONSE

Continuous Glucose Monitoring Use
and Access Disparities
To the Editor A recent study by Dr Karter and colleagues con-
cluded with a difference-in-differences framework that
“insulin-treated patients with diabetes selected by physi-
cians for real-time continuous glucose monitoring (CGM)
compared with noninitiators had significant improvements
in hemoglobin A1c and reductions in emergency department
visits and hospitalizations for hypoglycemia.”1 The Discus-
sion noted that there were minor but statistically significant
increases in the number of telephone visits and a decrease
in outpatient visits. However, according to the article’s
Table 3, the difference of outpatient visits between CGM ini-
tiators and noninitiators with type 2 diabetes did not
achieve statistical significance.

Furthermore, affordability and accessibility to CGM for
patients with type 2 diabetes remain concerns. As shown in
Table 2,1 there are differences in the neighborhood depriva-
tion index and the race and ethnicity categories (eg, Hispanic
and multiracial and multiethnic people) between CGM
initiators and noninitiators with type 2 diabetes, even after
overlap weighting, for which the authors did not provide a
detailed explanation. These differences may be partially due
to strict requirements for medical insurance coverage of
CGM2 and a link between socioeconomic status and type 2
diabetes.3 I believe that strategies to eliminate disparities in
access to CGM among patients with type 2 diabetes warrant
further investigation.

In addition, unlike type 1 diabetes, there are limited
studies regarding the cost-effectiveness of CGM for type 2
diabetes. Modeled incremental cost-effectiveness ratios of
CGM for patients with type 2 diabetes not using prandial
insulin were $9319 and $13 030 per life expectancy and
quality-adjusted life-year (QALY) expectancy gained.4 A
Markov simulated model found that the incremental cost-
effectiveness ratio for CGM mobile app use among patients
with type 2 diabetes was $33 039 per QALY.5 However, pre-
cise cost-effectiveness of CGM for type 2 diabetes still
requires further study with population-based cohorts or
randomized clinical trials.
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In Reply In our article,1 we reported significant CGM-related
changes in telephone and outpatient visits for our entire study
cohort. However, as Dr Chu notes, there was a subgroup dif-
ference. Although the change in outpatient visits was signifi-
cant for patients with type 1 diabetes, it was not significant for
patients with type 2 diabetes. Far fewer patients with type 2
diabetes initiated CGM (n = 344) than did patients with type 1
diabetes (n = 3462). This set a higher bar for reaching statisti-
cal significance in the type 2 diabetes population, making the
statistically significant improvement in hemoglobin A1c and re-
duction in hypoglycemia in this small subgroup notable.

Chu also notes that some covariates (eg, being a Hispanic
person or living in low-income areas) remained imbalanced
(standardized difference ≥0.1) despite overlap weighting.
The weighting approach effectively balanced most but not
all covariates. We addressed remaining covariate imbalances
by statistical adjustment in the difference-in-differences
models. We also reported underuse of real-time CGM
in some minorities, those with limited English proficiency,
and those living in deprived neighborhoods. Although
Chu implicates “strict requirements for medical insurance
coverage of CGM” as the probable explanation for such
underuse, we find that unlikely because our study popula-
tion was fully insured and CGM eligibility requirements are
clinically based and applied uniformly to all patients, regard-
less of race and ethnicity, language, or social status. Under-
use of CGM in vulnerable populations has been noted in
other populations and health care settings2-5; it remains
unclear whether this pattern is due to patient (eg, lack of
engagement), clinician (eg, unconscious bias), or system-
level (eg, benefit generosity) factors.

We concur with Chu that understanding the root causes of
social inequities in CGM use requires further investigation and
that health care systems need to develop approaches to elimi-
nate these disparities. Although it was beyond the scope of our
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