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Introduction: Seroprevalence of anti-severe acute respiratory syndrome

coronavirus 2 (anti-SARS-CoV-2) antibodies in the postvaccination period in

Kenya remains to be elucidated. This study aimed to determine the

seroprevalence of anti-SARS-CoV-2 IgM and IgG and evaluate Covid-19

vaccination uptake in a university setting in Nairobi.

Methods: This cross-sectional study assayed serum anti-SARS-CoV-2 IgM and

IgG levels using enzyme-linked immunosorbent assays. A structured

questionnaire was used to determine vaccine uptake, vaccine hesitancy and

reasons for hesitancy.

Results: A total of 189 participants were enrolled (median age, 21 years; female,

50.8%). The seroprevalence of anti-SARS-CoV-2 was 12.7% for IgM and 87.8% for

IgG. Anti-SARS-CoV-2 IgG titers were higher among the vaccinated vs. non-

vaccinated individuals (p < 0.001, U = 2817.5), females vs. males (p = 0.024, U =

3616), and those vaccinated ≤ 6 months before the study vs. those vaccinated >1

year earlier (p = 0.002,H = 12.359). The vaccination hesitancy rate was 43.4% and

the underlying reasons included mistrust (22.4%), health concerns (19.7%), and

lack of information (18.4%).
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Discussion: The high seroprevalence of anti-SARS-CoV-2 IgG is an indication of

high exposure to SARS-CoV-2 either through natural infection or through

vaccination. The high vaccine hesitancy noted necessitates community

engagement, and public education to dispel myths and misinformation prior to

roll out of new vaccines and other health interventions.
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1 Introduction

Coronavirus disease 2019 (COVID-19), caused by severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2), remains a public

health problem, even though the pandemic has been controlled

effectively across the world. Since the first case of COVID-19 was

reported in Kenya in March 13, 2020, a total of 344,130 COVID-19

cases, 5,689 deaths, and 337,309 recoveries have been confirmed, with

approximately 1,132 ongoing infections reported as of April 12, 2024

(1). Researchers have acknowledged that the reported numbers are a

gross underestimation of the actual figures (2). To inform infection

control strategies, such as vaccination, studying the seroprevalence of

anti-SARS-CoV-2 IgG and IgM could help to better define the

epidemiology of COVID-19 (3). Anti-SARS-CoV-2 IgM antibodies

are produced in the early phase of the immune response and are

indicators of current or recent infection (4). In contrast, the IgG

antibodies emerge later after IgM antibodies in a primary infection

or vaccination and persist in the body for months or years. Therefore,

the anti-SASR-CoV-2 IgG and IgM antibodies can provide important

insights necessary for understanding immunity and progression of

COVID-19.

COVID-19 in Kenya has shown a dual epidemiological pattern,

with cities like Nairobi recording higher seroprevalence of anti-SARS-

CoV-2 antibodies compared to rural areas (5). In the study conducted

by Etyang et al. from December 2020 to May 2021 in Kenya, the

seroprevalence of anti-SARS-CoV-2 IgG was 36%, 32.4%, and 14.5% in

Kisumu (sub-urban), Nairobi (urban), and Kilifi (rural), respectively, at

the beginning of the study (6). The seroprevalence rose to 42%, 50.2%,

and 24.7% in the three areas at the end of the study. By the end of 2022,

the seroprevalence of anti-SARS-CoV-2 IgG had risen to 92.2% in

Nairobi and 77.4% in Kilifi (7). The rise in seroprevalence could be due

to natural infection by SARS-CoV-2 or COVID-19 vaccination, which

was actively rolled out fromMarch 2021 to the end of 2022. OnMay 5,

2023, theWorld Health Organization (WHO) downgraded COVID-19

from a public health emergency of international concern, but

maintained that a public health risk remained, especially because of

the possible emergence of new variants (8).

Vaccination has been instrumental to the control of the COVID-19

pandemic worldwide. In Kenya, as of May 2022, more than 32 million

individuals had received at least one dose of COVID-19 vaccine, and as
02
of August 2022, 9.3 million adults had been fully vaccinated. Following

the approval of COVID-19 vaccines, 36.5% of the population in Kenya

expressed reluctance toward getting vaccinated against COVID-19 (9).

This hesitancy may impede efforts to achieve herd immunity and

control the spread of the virus. Additionally, the effectiveness of the

vaccination drives in Kenya has been further complicated by the

emergence of multiple SARS-CoV-2 variants of concern (10). This

raises questions about the ability of certain populations to maintain

protective levels of anti-SARS-CoV-2 antibodies and the efficacy of the

rolled-out COVID-19 vaccines.

Studies on the epidemiological patterns of COVID-19 in Kenya

were mainly conducted during the early days of the COVID-19

pandemic and vaccine roll out, and the seroprevalence of anti-SARS-

CoV-2 antibodies post-vaccination remains unclear. With COVID-

19 now establishing endemicity with seasonal outbreaks, determining

the level of antibody protection is an important public health priority.

Therefore, this study aimed to determine the seroprevalence of anti-

SARS-CoV-2 IgM and IgG and evaluate the COVID-19 vaccination

uptake in a university community in Nairobi, Kenya.
2 Patients and methods

2.1 Study design and setting

We conducted a cross-sectional, population-based study to assess

the seroprevalence of anti-SARS-CoV-2 IgM and IgG antibodies

among healthy volunteers from the Kenyatta University community.

The study was carried out fromApril to July 2023. Ethical approval was

obtained from the Kenyatta University Ethics Review Committee

(protocol code: PKU/2379/11516; February 28, 2022). Further

approval was granted by the National Commission for Science,

Technology, and Innovation. All volunteers provided written

informed consent to participate in this study.
2.2 Recruitment of participants and
eligibility criteria

A call for participation was made via posters, staff meetings, and

after-class announcements. Volunteers were considered eligible if
frontiersin.org
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they were 1) students or staff at Kenyatta University, 2) aged ≥18

years, 3) consented to provide nasopharyngeal swab and blood

specimen, and 4) consented to complete the structured questionnaire.
2.3 Data collection, research instruments,
and procedures

2.3.1 Collection of clinical and demographic data
The study utilized a structured questionnaire to gather clinical and

demographic data. The demographic data included age, sex, level of

education, and occupation. Clinical data encompassed history of

COVID-19 diagnosis, COVID-19 vaccination status, type of vaccine

administered, administration of booster vaccine, and occurrences of

breakthrough infection. In this study, a breakthrough infection was

defined as positive COVID-19 diagnosis despite vaccination.

2.3.2 SARS-CoV-2 testing
Nasopharyngeal swabs were collected from each participant and

labeled with a unique identifier. The nasopharyngeal swabs underwent

on-site testing for SARS-CoV-2 using a rapid COVID-19 test kit

(Panbio™ COVID-19 Ag Rapid Test Device, Abbott, Jena, Germany).

2.3.3 Enzyme-linked immunosorbent assays
(ELISA) for anti-SARS-CoV-2 IgM and IgG

Blood samples (5 ml) were collected from each participant and

labeled with a unique identifier. The blood samples were

centrifugated at 1000 x g for 5 min to extract serum and

immediately refrigerated at −20°C until testing. As described by

the manufacturer, the levels of anti-SARS-CoV-2 IgM and IgG in

the serum were quantified using human SARS-CoV-2 Spike

(Trimer) IgM and IgG enzyme-linked immunosorbent assays

(ELISA), respectively (Thermo Fisher Invitrogen, Waltham, MA,

USA). The assays were based on sandwich ELISA in which wells

were precoated with a trimerized spike protein. For the respective

assays, the serum was diluted 1000-fold and 10 µL of the diluted

sample added to the wells. Biotin-conjugated IgM and IgG

antibodies were used to detect the captured anti-SARS-CoV-2

IgM and IgG antibodies, and the absorbances were read at a

wavelength of 450 nm using a spectrophotometer (RT-2100C,

Rayto Life and Analytical Sciences, Guangdong, China).
2.4 Statistical analysis

The absorbance readings of the standards, controls, and test

samples were obtained from the spectrophotometer. Qualitative

results were presented by calculating the ratio of the test optical

density (OD) to the OD of the plate medium control. Samples with

OD ratios >1.3 were classified as positive for SARS-CoV-2 IgG and

IgM, while those with ratios <1 were considered negative. For

quantitative analysis, absorbance data were used to construct a

standard curve via the Excel Curve Fitting algorithm, leveraging a

four-parameter algorithm for optimal curve fitting. Unknown

sample concentrations were extrapolated from the standard curve.
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The obtained concentrations of anti-SARS-CoV-2 IgG and IgM

underwent the Kolmogorov–Smirnov test and were found to have a

non-normal distribution. As such, these data are summarized using

median and interquartile range. Categorical data are expressed as

counts and percentages. Descriptive statistics were used to analyze

the characteristics of the participants, including age, sex, and

COVID-19 vaccination status. Statistical comparisons were

conducted using the Mann–Whitney test (U) for binary

comparisons and the Kruskal–Wallis Test (H) for multigroup

comparisons. The quantitative analyses were conducted using

SPSS (version 18) software (IBM Corp, Armonk, NY), with

significance set at p < 0.05.

Qualitative data on vaccine hesitancy were grouped into three

categories according to the 3C model of vaccine hesitancy by the

WHO’s Strategic Advisory Group of Experts on Immunization (SAGE)

working group (11). The 3Cs include confidence, complacency, and

convenience. Then, a thematic analysis of participants’ responses was

performed based on the three categories.
3 Results

3.1 Clinical and
demographic characteristics

A total of 189 participants (female, 50.8%; median age, 21 years)

were recruited to participate in this study. Participants aged 20–29

years were the majority (n = 135, 71.4%), whereas those above 50

years were the minority (n = 5, 2.6%). The overall rate of

vaccination was 56.6% (n = 107), with females (n = 61, 63.5%)
TABLE 1 Clinical and demographic characteristics of the
study participants.

Variables Frequency (N) Percentages (%)

Sex Male 93 49.2%

Female 96 50.8%

Age (years) 18–19 30 15.9%

20–29 135 71.4%

30–39 10 5.3%

40–49 9 4.8%

≥50 5 2.6%

Level
of education

College/
University

189 100%

Current
occupation

Teaching
staff

10 5.3%

Non-
teaching staff

9 4.8%

Students 170 89.9%

Vaccination
status

Vaccinated 107 56.6%

Not
vaccinated

82 43.4%
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having a higher vaccination rate than males (n = 46, 49.5%). All the

participants had college/university education. The majority of the

study participants were students (n = 170, 89.9%) while the rest

were teaching (n = 10, 5.3%) and non-teaching staff (n = 9,

4.8%) (Table 1).
3.2 Previous and current status of
COVID-19

A total of 40 participants (21.2%) self-reported that they were

positive for COVID-19 in the past based on laboratory testing or

clinical diagnosis. Among these, males were 22 (55%) and females were

18 (45%) (Figure 1). A test for anti-SARS-CoV-2 antigen positivity

during the study, which was performed in only 65 consenting

participants, revealed a positivity rate of 4.6% (n = 3) (Figure 2).

The study reported breakthrough infections in 9.3% (n = 10) of the

vaccinated individuals.
3.3 Seroprevalence of anti-SARS-CoV-2
IgM and IgG and comparison of IgG titers

Of the 189 participants, 24 were positive for anti-SARS-CoV-2

IgM (12.7%), whereas 166 were positive for anti-SARS-CoV-2 IgG

(87.8%) (Table 2). Female participants had a slightly higher

seroprevalence (IgM, 15.6%; IgG, 92.7%) compared to males

(IgM, 9.7%; IgG, 83.8%). The anti-SARS-CoV-2 IgG levels were

significantly higher in females than in males (p = 0.024, U = 3616)

and in vaccinated individuals than in the non-vaccinated

individuals (p < 0.001, U = 2817.5). No significant age differences

in the anti-SARS-CoV-2 IgG levels were observed (Table 3).
3.4 Anti-SARS-CoV-2 IgG levels according
to duration since vaccination, type of
vaccine, and booster doses

A comparison of anti-SARS-CoV-2 IgG levels and duration

since vaccination showed that participants vaccinated 6 months or
Frontiers in Virology 04
less prior to the study had significantly higher anti-SARS-CoV-2

IgG levels than those vaccinated more than 1 year earlier (p = 0.002,

H = 12.359) (Figure 3).

The present study found no significant differences in the levels

of anti-SARS-CoV-2 IgG among the participants who received

vaccines from different manufacturers (Moderna, AstraZeneca,

Pfizer, and Johnson & Johnson, p = 0.170, H = 5.027) (Table 4).

Similarly, no significant differences in anti-SARS CoV-2 IgG levels

were observed between those who had received a booster dose

compared to those who had not (p = 0.758, U = 1087).
3.5 COVID-19 vaccine hesitancy

A total of 82 (43.4%) participants were not vaccinated against

COVID-19. Of these, 10 did not indicate the reasons for non-

vaccination. The rate of vaccine hesitancy was higher in males than

in females (50.5% vs. 36.5%, p = 0.05). An analysis for the reasons

for non-vaccination was conducted on the remaining 72

participants. Under the confidence category, the identified

themes, which comprise the reasons for non-vaccination, were

mistrust in the vaccine effectiveness and production process

(22.4%), health concerns/side effects (19.7%), lack of information

about the vaccines (18.4%), and religious and cultural reasons

(3.9%). The complacency category comprised no reason (14.5%),

lack of interest (11.8%), and procrastination (2.6%). In addition, the

convenience category included vaccine unavailability (2.6%) and

lack of time (3.9%) (Table 5).
4 Discussion

COVID-19 morbidity and mortality remain significant public

health concerns, necessitating robust serosurveillance to elucidate

disease epidemiology and evaluate the efficacy of control strategies.

This study found an overall seroprevalence of 12.7% for anti-SARS-

CoV-2 IgM and 87.8% for anti-SARS-CoV-2 IgG. We observed

significantly higher levels of anti-SARS-CoV-2 IgG in females than

in males (p = 0.024), among the vaccinated than among the non-

vaccinated individuals (p < 0.001), and among those vaccinated 6
FIGURE 1

History of COVID-19 positives.
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months or less prior to the study compared to those vaccinated

more than 1 year earlier (p = 0.002). However, no significant

differences in anti-SARS-CoV-2 IgG levels were observed across

the various brands of vaccines and after the administration of

booster doses. The present study showed a vaccine hesitancy rate

of 43.4%, and the primary reasons for non-vaccination were

mistrust in the vaccine effectiveness and production process,

health concerns/side effects, and lack of information about

the vaccines.
Frontiers in Virology 05
The reduced burden of COVID-19 in the community was

evident in the present study, as indicated by the low

seroprevalence of anti-SARS-CoV-2 IgM (12.7%), an indication of

current or recent infection. Also, among the 65 participants tested

for COVID-19, only three cases were positive (4.6%). The low rate

of current SARS-CoV-2 infection was also reported in Central

African Republic, in which only 3.6% of the surveyed population

tested positive for anti-SARS-CoV-2 IgM in May 2022 (12).

Similarly, in Cameroon, the seroprevalence of antiSARS-CoV-2
TABLE 2 Seroprevalence of anti-SARS-CoV-2 IgM and IgG.

Variable Frequency (N) No. of positive Prevalence

IgM

Overall All participants 189 24 12.7%

Sex Male 93 9 9.7%

Female 96 15 15.6%

Age (years) 18–19 30 0 0.0%

20–29 135 24 17.8%

30–39 10 0 0.0%

40–49 9 0 0.0%

≥50 5 0 0.0%

Current
occupation

Teaching staff 10 0 0.0%

Non-teaching staff 9 0 0.0%

Students 170 24 14.1%

Vaccination status Vaccinated 107 22 20.6%

Not vaccinated 82 2 2.4%

(Continued)
FIGURE 2

Current positivity status for SARS-COV-2 antigen (nasopharyngeal swabs).
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IgM in September 2022 was 6.8% (13). Therefore, the results of our

study and those of similar surveys corroborate the decision by the

WHO to downgrade COVID-19 from a public health emergency to

an ongoing health issue.

The high seroprevalence of anti-SARS-CoV-2 IgG in the

present study (87.8%) is consistent with that reported by Kagucia

et al. among randomly selected, age-stratified population samples

from the Health and Demographic Surveillance System in Nairobi

(92.2%) (7). Similarly, a hospital-based study in a rural region in

Kenya conducted from January 2022 to December 2022 reported a

seroprevalence of anti-SARS-CoV-2 IgG of 97.8% (14). These

findings allude to widespread exposure to SARS-CoV-2 through

natural infection or vaccination.
Frontiers in Virology 06
Among the factors affecting the seroprevalence of anti-SARS-

CoV-2 IgG, sex and vaccination status were significantly associated

with the titers of anti-SARS-CoV-2 IgG. Females had significantly

higher titers of anti-SARS-CoV-2 IgG than males, likely because of

the higher rate of vaccination, which was approaching statistical

significance. Vaccination is an effective strategy of strengthening the

immunity against COVID-19. In the present study, 56.6% of the

participants (female, 63.5%; male, 49.5%) were vaccinated against

COVID-19 and had higher anti-SARS-CoV-2 IgG titers compared

to the non-vaccinated individuals. Similarly, an increase in anti-

SARS-CoV-2 IgG titers among the vaccinated individuals has been

reported in previous studies (15, 16). However, the occurrence of

breakthrough infections has been acknowledged, as the vaccines do
TABLE 3 Comparison of anti-SARS-Cov-2 IgG levels among study participants.

Variables Number
(N)

Median
x103 units/mL

IQR
x103 units/mL

p-value

Sex Male 93 145245.00 139330.00 0.024

U=3616Female 96 180350.00 132730.00

Age (years) 18–19 30 160422.64 149457.50 0.123

H=7.26020–29 135 146147.50 136992.50

30–39 10 184650.00 100855.00

40–49 9 266950.00 70400.00

≥50 5 201200.00 6546.55

Vaccination status Vaccinated 107 189050.00 137355.00 0.001

U=2817.5Not vaccinated 82 133120.00 139817.50
IQR, interquartile range; U, Man–Whitney statistic; H, Kruskal–Wallis Statistic; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
TABLE 2 Continued

Variable Frequency (N) No. of positive Prevalence

IgG

Overall All participants 189 166 87.8%

Sex Male 93 77 83.8%

Female 96 89 92.7%

Age (years) 18–19 30 24 80.0%

20–29 135 120 88.9%

30–39 10 10 100%

40–49 9 9 100%

≥50 5 5 100%

Current
occupation

Teaching staff 10 10 100%

Non-teaching staff 9 9 100%

Students 170 147 86.5%

Vaccination status Vaccinated 107 105 98.1%

Not vaccinated 82 61 74.4%
Ig, immunoglobulin; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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not necessarily prevent infection, but are mainly beneficial for

protection against severe disease. In addition, the vaccines may

not offer protection against new variants of SARS-CoV-2.

In addition, the duration since vaccination significantly affected

the anti-SARS-CoV-2 IgG titers. The individuals vaccinated 6

months or less prior to the study had significantly higher levels of

anti-SARS-CoV-2 IgG than those who were vaccinated more than 1

year before the study. Consistent with previous studies, the anti-

SARS-CoV-2 IgG titers peak within 6 months after vaccination,

followed by a rapid decline (17, 18). The administration of first,

second, or third booster doses is reported to prolong the high titers

of anti-SARS-CoV-2 IgG. Matsumoto et al. found a longitudinal

increase in anti-SARS-CoV-2 levels with administration of each

booster dose (19). However, in the present study, no difference in

anti-SARS-CoV-2 IgG titers was found between individuals who

received a booster dose and those who did not. The necessity for
Frontiers in Virology 07
booster doses in augmenting vaccine efficacy and strengthening

immune response has been demonstrated by reduced rates of

COVID-19-related hospitalization and mortality risk in previous

studies (20, 21). The lack of a significant difference in antibody titers

according to the administration of booster vaccines in the present

study might be due to the low number of booster dose recipients (29

out of 107), which precludes definitive conclusions regarding the

association between booster administration and enhanced

antibody response.

The present study also found no significant difference in anti-

SARS-CoV-2 IgG titers according to the type of vaccine. This

finding contrasts that of Karl et al. who found higher levels of

anti-SARS-CoV-2 in individuals who received two doses of the

Comirnaty® vaccine and one dose of the Spikevax® vaccine

compared to those who received three doses of the Spikevax®

vaccine (15). Another study found significantly higher titers of
TABLE 4 Comparison of Anti-SARS-CoV-2 IgG levels according to type of vaccine and booster uptake.

Variables Number
(N)

Median
x103 units/mL

IQR
x103 units/mL

p-value

Type of vaccine Moderna 21 137295.00 117290.00 0.170, H=5.027

AstraZeneca 41 232150.00 110650.00

Pfizer 16 144145.00 149617.50

Johnson & Johnson 24 175772.50 139305.00

Booster doses Received booster doses 29 1747.63 4338.70 0.758
U=1087

Did not receive
booster doses

78 2020.00 30185.71
IQR, interquartile range; H, Kruskal–Wallis Statistic; U, Man–Whitney statistic; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
FIGURE 3

Box plot showing the changes in IgG levels months after vaccination.
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anti-SARS-CoV-2 IgG in those who received three doses of the

Pfizer/BioNTech® vaccine compared to those who received two

doses of the AstraZeneca® vaccine and a third dose of the Pfizer/

BioNTech® vaccine (22).

A relatively high vaccine hesitancy was observed in the present

study. Despite the 87.8% seroprevalence of anti-SARS-CoV-2 IgG,

43.4% of the participants did not receive the COVID-19 vaccine,

which is higher than that reported in an earlier study in Kenya, in

which 19% of the participants were reluctant to get vaccinated (23).

Our study comprised mainly young people, and the high vaccine

hesitancy in young adults has been reported previously. Rajshekhar

et al. reported that 59.5% of young adults in informal settlements in

Kenya showed COVID-19 vaccine hesitancy (24). In the United

States, 37.2% of young adults aged 18–24 years were not vaccinated

against COVID-19 (25). These findings show a high rate of vaccine

hesitancy in the youthful and well-educated population of mostly

university students in the case of the current study, which is

suggested to be due to the distrust of the government and

pharmaceutical companies and fear of adverse health effects of

the vaccines (26). Similarly, in the present study, most non-

vaccinated individuals cited mistrust in the vaccine effectiveness

and production process, health concerns/side effects, and lack of

information about the vaccines. According to the 3Cs model by

SAGE, these factors relate to a lack of confidence in the vaccine (11).

The quick development of the COVID-19 vaccines for emergency

use may have heightened suspicion and eroded the confidence that

people had in the pharmaceutical industry, given that vaccines

usually undergo many years of basic research and clinical trials for

safety and efficacy before regulatory approval. In addition, the lack

of adequate knowledge about the vaccine was also a major barrier to

enhanced vaccination. For instance, some participants thought that

the COVID-19 vaccine was meant for only those with a previous
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infection. Given the public health need at the height of the

pandemic, less effort was made to engage the public on the new

vaccines, compounding the effect of widespread misinformation

and conspiracy theories. Knowledge enables people to make

informed decisions about the need for vaccination and helps

address unfounded fears about vaccines (27).

Further, complacency was an important driver of vaccine

hesitancy in the present study, as indicated by participants who

were not interested in vaccination and those who reported no

reason for non-vaccination. This complacent attitude is reported

to arise from low perceived risk of COVID-19 among young adults,

who mainly had mild disease (24). The other factor is convenience,

which was a concern for only a few participants, suggesting that

vaccine availability was not a major problem. As emphasized by the

WHO, these factors need to be considered when formulating

vaccination programs in the population.

This study has a few limitations. First, the study comprised a

limited demographic, of mainly young adults aged 18–29 years, and

hence comparison of anti-SARS-CoV-2 seroprevalence across

different age groups could not be made. The study findings may

also not be generalized to other age groups. Nevertheless, the

inclusion of a homogenously young and educated population has

helped characterize the seroprevalence of this population and

understand the reasons for vaccination hesitancy specific to this

group that may also apply to the general population, In future, a

study including a diverse and representative age range may provide

richer community-wide data on the seroprevalence of anti-SARS-

CoV-2 antibodies and vaccination trends. Second, the majority of

participants were not tested for COVID-19 during the study, and

hence the prevalence of COVID-19 based on self-reporting is

inaccurate. Nonetheless, the assay for IgM helped identify

possible cases of ongoing infection. For past infection, reporting
TABLE 5 Reasons for COVID-19 vaccine hesitancy.

3Cs model Theme Frequency* (%) Examples of participants’ responses

Confidence Health concerns/side effects 15 (19.7%) “Fear of adverse reactions (blood clotting)”
“I had health concerns/suspicions about the vaccines side effect”

Lack of Information 14 (18.4%) “I have not been infected”
“I had never experienced any COVID-related signs, so I thought my
immune system is strong enough hence there was no need to introduce
any vaccines or drugs”

Mistrust 17 (22.4) “I doubted the effectiveness of the vaccine”
“I thought the vaccine was approved too fast”
“I see no point in getting vaccinated, especially with something that is
experimental (has not gone through the proper testing process)”

Religious and cultural reasons 3 (3.9) “religious and cultural reasons”

Convenience Vaccine unavailability 2 (2.6) “Just missed out”
“Had no access to the vaccine”

Lack of time 3 (3.9) “I couldn’t spare time to obtain the vaccine”

Complacency No reason 11 (14.5) “No any specific reason”

Lack of interest 9 (11.8) “I didn’t feel the need to”

Procrastination 2 (2.6) “I just kept on postponing”
*Of the 82 non-vaccinated participants, 72 participants provided the reasons for the refusal to take the COVID-19 vaccine. As some participants provided more than one reason, the frequency is
higher than 72.
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by the study cohort, made up of majorly young participants who are

likely to recall their Covid-19 diagnosis history, and given the

anxiety and public awareness associated with Covid-19 diagnosis

then, is most likely to be accurate.
5 Conclusions

The current study revealed widespread exposure to SARS-CoV-

2 through vaccination or natural infection, as indicated by the high

seroprevalence of anti-SARS-CoV-2 IgG. IgG antibody responses

were more robust in vaccinated compared to non-vaccinated

participants, underscoring the importance of vaccination in

controlling the spread of COVID-19. The high vaccine hesitancy

rate highlights the need for intensified community engagement and

educational efforts to bolster vaccine uptake rates within Kenyan

communities. These findings underscore the importance of

understanding the interplay between vaccination status, immune

response, and seroprevalence rates in shaping effective public health

strategies post-COVID-19 pandemic.
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