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INTRODUCTION
[bookmark: _Toc112709810]1.1 Background 
The World Health Organization (WHO) emphasizes that ongoing surveillance is necessary to achieve global objectives of ending the COVID-19 crisis and its impact. Surveillance plays a crucial role in understanding the pandemic's progression, identifying risk factors for severe illness, and assessing the effects of vaccination and other public health measures.
The Kenya Ministry of Health, with the support of KEMRI Wellcome Trust Research Programme (KWTRP), African Population and Health Research Center (APHRC), and KEMRI Center for Global Health Research/Centers for Disease Control Kenya (KEMRI-CGHR/CDC Kenya), has conducted SARS-CoV-2 serosurveillance in different populations of interest during the pandemic. Health and Demographic Surveillance Sites (HDSS) have provided insights into the extent of cumulative infections in Kenya's general population.
Previous surveys showed that SARS-CoV-2 infections were widespread in the general population, but with some regional variations. This report presents findings from the third sero-survey conducted between September and December 2022 among residents of two informal settlements in Nairobi - Korogocho and Viwandani - using the Nairobi Urban Health and Demographic Surveillance System (NUHDSS) run by APHRC as the sampling frame from which a random sample of participants is drawn. Similar surveys were also carried out in Kisumu, Kilifi, Siaya, and Kibera in Nairobi.
[bookmark: _Toc112709811]1.2 Rationale for the study 
It is still crucial to obtain dependable, representative, and up-to-date estimates of the prevalence of SARS-CoV-2 antibodies in Kenya in order to track the course of the COVID-19 prevalence and inform public health measures, including vaccination programs. Conducting successive surveys of antibody prevalence in samples of the general population can help determine changes in the overall incidence of SARS-CoV-2 over time and provide insights into changes in the level of immunity among the population. Furthermore, these surveys can identify areas where there are gaps in immunity, which can inform targeted interventions such as vaccination campaigns aimed at specific populations. Additionally, they can provide insight into the extent to which vaccination contributes to immunity and can help evaluate the duration of immunity conferred by either natural infection or vaccination within population cohorts. In order to ensure global health security, robust surveillance systems will be necessary in the future to detect and track various diseases with epidemic potential at both the clinical and population levels. 
[bookmark: _Toc112709812]1.3 Objective of the Study 
The overarching goal of the KEMIS project is to develop a pathway towards establishing an integrated, nationally representative, population-based sero-surveillance program in Kenya while continuing to conduct SARS-CoV-2 sero-surveillance in the interim.

Specific objectives include: 

1. To track SARS-CoV-2 antibody seroprevalence in 2022 and 2023 in the NUHDSS  by determining the proportion of seropositive individuals with neutralising antibodies,
2. To produce policy relevant output and recommendations for decision makers.


















[bookmark: _Toc106205342][bookmark: _Toc112709813]METHODOLOGY
[bookmark: _Toc112709814][bookmark: _Toc106205343]2.1 Setting 
The research took place in two informal settlements, Korogocho and Viwandani, situated on the outskirts of Nairobi City. The African Population and Health Research Center (APHRC) has been managing a health and demographic surveillance system since 2002, which covers a population of roughly 80-100,000 individuals. The NUHDSS research team continually updates the status of this population. These two informal settlements are just a few of the numerous comparable settlements in Nairobi City, characterized by poor housing, overpopulation, underemployment, poverty, and inadequate access to social amenities, including health services. In this study, a random sample of 850 adults and children living in the two settlements was selected for participation in quantitative survey and blood sample collection. Prior to the commencement of data collection, the research team conducted community awareness initiatives to encourage participation. 
i) Inception meetings with sub-County Health Management Teams
Korogocho and Viwandani are situated in the Ruaraka and Makadara Sub Counties of Nairobi, respectively, from an administrative standpoint. We held meetings with the health management teams in each sub-county to provide information on the study's purpose, scope, and anticipated results. Dialogues to brainstorm and offer suggestions for collaborations and assistance followed this. Subsequently, we collaborated with the community strategy coordinators from both locations to facilitate community entry.
ii) Inception Meeting with community local administrative leaders 
We held sensitization meetings with local community leaders to acquaint them with the project and seek their input and guidance on the most effective ways to engage the wider community. Attendees at these meetings included representatives from the county such as assistant county commissioners, as well as senior chiefs, their assistants and members of the community advisory committee for both sites. The main objective of this exercise was to update community leaders about the project, secure their backing, dispel any misconceptions among community members, and alleviate the stigma around COVID-19 issues.




iii) Engagement with community through Radio Programs 
We facilitated radio discussions at two local community radio stations, Koch FM for Korogocho site and Reuben FM for Viwandani site, to address important matters related to the project. Listeners were encouraged to participate by calling or texting their inquiries for further explanation. To ensure that the message was clearly conveyed, we prepared a Swahili script containing key points before the sessions and conducted all the discussions in Swahili language. Additionally, advertising messages were created and regularly aired by the presenters at agreed upon dates and times throughout the duration of the project, serving as a reminder to the intended audience
[bookmark: _Toc106205344][bookmark: _Toc112709815]2.2 Population 
We utilized the population register of the Nairobi Urban Health and Demographic Surveillance System (NUHDSS) as a basis for sampling, wherein we randomly selected 850 residents. To ensure a representative sample, we stratified the population by age and selected 50 individuals for each 5-year age band within the range of 15-64 years, and 100 individuals for the 5-year age band of 0-14 years. 
[bookmark: _Toc106205345][bookmark: _Toc112709816]2.2.1 Inclusion criteria 
· Usual NUHDSS residents of all ages who were willing to provide consent were included in the study. 
[bookmark: _Toc106205346][bookmark: _Toc112709817]2.2.2 Exclusion criteria 
· Residents with bleeding disorders and other medical contraindications for venipuncture were exempted.
· [bookmark: _Toc111641563][bookmark: _Toc112709818]For practical reasons, we excluded children less than six months of age.  
[bookmark: _Toc106205347][bookmark: _Toc112709819]2.3 Design
This was a cross sectional survey conducted on a random sample of residents of the Nairobi Urban Health and Demographic Surveillance area. The NUHDSS database was used as the sampling frame for a selecting a random sample. Participants who had been sampled but found to have either out-migrated or died were replaced with participants with similar demographic characteristics. 
[bookmark: _Toc106205348][bookmark: _Toc112709820]2.4 Sample size estimation 
The target sample size of 300 participants aged below 15 years was considered adequate for estimating a seroprevalence of 1% with a margin of error of 2%. The target sample size of 550 participants in the 15-64-year age group was considered sufficient to estimate a seroprevalence of 3-5% with a margin of error below 5%.
[bookmark: _Toc106205349][bookmark: _Toc112709821]2.5 Participant identification 
The database includes unique individual identifiers such as name, sex, age, ethnicity, and area of residence of all individuals. A trained team of interviewers went to the field to identify the sampled individual using information from the NUHDSS. Upon positive identification, the process of consenting began by provision of information on the objectives of the study, potential benefits, risks, and the study procedures. Upon consenting, interviews and sample collection were conducted at a central place within the community where APHRC has an office and field laboratory. The study adhered to COVID-19 prevention protocols such as maintaining physical distancing, wearing facemasks, and practicing hand hygiene.
[bookmark: _Toc106205350][bookmark: _Toc112709822]2.6 Interview tools 
A quantitative questionnaire was developed for this study with closed-ended questions to gather data on socio-demographic and clinical characteristics of the participants. The socio-demographic section included key variables such as residency status, level of education, religion, age, gender, usual place of residence, and socio-economic status. The clinical characteristics section contained questions on exposure and risk of COVID-19 infection, symptoms, access to COVID-19 prevention services, access to health services, and immunization status. The last part of the questionnaire included a laboratory report on sample collection status, sample storage, and blood grouping. The questionnaire was administered in Swahili.
[bookmark: _Toc106205351][bookmark: _Toc112709823]2.7 Blood collection, management and analysis
Participants aged 5 years and older provided a blood sample of 5ml, while those under 5 years provided 2ml. Each blood sample was labelled with a unique identifier that linked it to the individual participant's data collection form. The samples were centrifuged on-site, and the serum was separated within 24 hours of collection. The serum samples were stored at a temperature of -20°C and later transported to KWTRP laboratories on dry ice. An enzyme-linked immunosorbent assay (ELISA) was used to screen the samples for the presence of SARS-Cov-2-specific IgM and IgG antibodies. The prevalence of exposure to SARS-CoV-2 was determined as the proportion of samples tested that were positive for IgM or IgG to SARS-CoV-2.
[bookmark: _Toc106205352][bookmark: _Toc112709824]2.8 Ethics considerations
The entire research program, including its other components, had its study protocol submitted for ethics review by KWTRP. After obtaining clearance from the Health Directorate office of the Nairobi Metropolitan Services to conduct the study in Nairobi County, measures were taken to prevent the spread of SARS-CoV-2 infection among study staff and participants during the study procedures, including consenting, sample collection, and data collection. All eligible participants were informed of the objectives, benefits, and risks of participating in the study and were given the choice to participate voluntarily. Written informed consent was obtained from all eligible participants before any procedures were carried out, and assent was obtained from minor participants. The investigators underwent research ethics training. To protect confidentiality, individual data was anonymized. Potential risks and discomfort associated with blood collection were explained ahead of time, and a competent and qualified laboratory technologist conducted sample collection. Participants were given a signed copy of the consent document, and community-level dissemination events were organized to share information about the COVID-19 situation in the community and individual results for those who requested them.
[bookmark: _Toc106205353][bookmark: _Toc112709825]2.9 Data quality and data management
To maintain the integrity of our data, we implemented various measures, which included:
· Providing training to field staff before data collection to ensure they understood the data collection procedures.
· Reviewing data tools during the training ahead of the data collection period to minimize discrepancies and enhance comprehension of the questions.
· Administering the questionnaire in Swahili, the language spoken by the residents of the project site.
· Holding weekly data review meetings with field staff to address any issues arising from the field.
· Conducting sample checks on households that had been interviewed to verify the accuracy of the data collection and interview processes.
[bookmark: _Toc112709826]2.10 Data analysis
The data was analysed using STATA Version 17 software, and the findings were presented in the form of frequencies and percentages. Specifically, we summarized age, gender, religion, and education level.























[bookmark: _Toc112709827]RESULTS
[bookmark: _Toc112709828]3.1 Characteristics of study participants 
[bookmark: _Toc112709829]3.1.1 Response rate 
In total, we reached out to 967 individuals across both sites for participation. Of those, 116 individuals (12%) declined to take part in the project and were not interviewed. The remaining 851 participants (88%) were successfully interviewed. One participant consented to be  interviewed did not provide consent for blood sample collection, resulting in a total of 850 participants who were interviewed and provided blood samples. Figure 1 provides an overview of the weekly recruitment of participants throughout the 14-week data collection period.
[image: ]
[bookmark: _Toc111642671]Figure 1.  Weekly recruitment of study participants over time
[bookmark: _Toc112709830]3.1.2 Distribution of participants by age
Table 1 provides an overview of the age distribution of study participants from two study sites. The study enrolled 850 participants, with 337 coming from Korogocho and 513 from Viwandani, as indicated in Table 1. 



[bookmark: _Toc111641457]Table 1. Participant distribution by age
	Individual's age strata
	Korogocho
	Viwandani
	Total

	 
	No.
	%
	No.
	%
	No.
	%

	less than 5 years
	43
	12.8
	48
	9.4
	91
	10.7

	5-9 years
	40
	11.9
	59
	11.5
	99
	11.6

	10-14 years
	38
	11.3
	65
	12.7
	103
	12.2

	15-19 years
	21
	6.2
	28
	5.5
	49
	5.8

	20-24 years
	15
	4.5
	33
	6.4
	48
	5.6

	 25-29 years
	15
	4.5
	41
	8
	56
	6.6

	30-34 years
	20
	5.9
	28
	5.5
	48
	5.6

	35-39 years
	13
	3.9
	35
	6.8
	48
	5.6

	40-44 years
	17
	5
	36
	7
	53
	6.2

	45-49 years
	21
	6.2
	31
	6
	52
	6.1

	50-54 years
	20
	5.9
	27
	5.2
	47
	5.5

	55-59 years
	23
	6.8
	29
	5.7
	52
	6.1

	60-64 years
	23
	6.8
	25
	4.8
	48
	5.7

	65 years and above
	28
	8.3
	28
	5.5
	56
	6.7

	Total
	337
	100
	513
	100
	850
	100



[bookmark: _Toc112709831]3.1.3 Distribution of participants by sex 
Table 2 presents an overview of percentage distribution by sex on across all the sites where the study was conducted. The study included more males than females, with 535 male participants (accounting for 62.9% of the total participants) and 315 female participants (accounting for 37.1% of the total participants). The proportion of male participants was higher in the Viwandani site, where it was 64.3%.
[bookmark: _Toc112709832]3.1.4 Religion 
Table 2 shows that the majority of participants, comprising 328 (38.6%), identified as protestant. The second largest group was catholic with 244 (28.7%) participants, followed by other Christians with 201 (23.6%) participants. Among the participants, 53 (6.2%) identified as Muslims, 23 (2.7%) had no religious affiliation, and only one (0.1%) participant identified with traditional religion.
[bookmark: _Toc112709833]3.1.5 Participants’ Level of Education
Table 2 summarizes the education level of the study participants. The education level of the participants in the study varied from those who had no formal schooling to those who had completed post-secondary education. Most of the participants (297) had not completed primary school (34.9%), and only a small number (41 participants, 4.8%) had finished post-secondary education. 
[bookmark: _Toc111641458]Table 2. Distribution of participants by gender, religion and level of education
	 Participant’s characteristic 
	Korogocho
	Viwandani
	Total

	 
	No.
	%
	No.
	%
	No.
	%

	Gender
	 
	 
	 
	 
	
	 

	Female
	132
	39.2
	183
	35.7
	315
	37.1

	Male
	205
	60.8
	330
	64.3
	535
	62.9

	Total
	337
	100
	513
	100
	850
	100

	Religion
	 
	 
	 
	 
	
	 

	None
	10
	3
	13
	2.5
	23
	2.7

	Muslim 
	37
	11
	16
	3.1
	53
	6.2

	Catholic
	92
	27.3
	152
	29.6
	244
	28.7

	Protestant
	106
	31.5
	222
	43.3
	328
	38.6

	Other Christians
	92
	27.3
	109
	21.2
	201
	23.6

	Traditional religion
	0
	0
	1
	0.2
	1
	0.1

	Total
	337
	100.1
	513
	100
	850
	100

	Level of education
	 
	 
	 
	 
	 
	 

	No formal education
	67
	19.9
	55
	10.7
	122
	14.4

	Incomplete primary
	134
	39.8
	163
	31.8
	297
	34.9

	Complete primary
	56
	16.6
	95
	18.5
	151
	17.8

	Incomplete secondary
	34
	10.1
	61
	11.9
	95
	11.2

	Complete secondary
	36
	10.7
	108
	21.1
	144
	16.9

	Post-secondary
	10
	3
	31
	6
	41
	4.8

	Total
	337
	100.1
	513
	100
	850
	100


[bookmark: _Toc112709834]3.2 SARS CoV-2 Antibodies Prevalence 
Out of the 850 people tested, 784 participants (92.2%) were found to have antibodies against SARS-CoV-2, indicating that almost all residents of NUHDSS had antibodies due to natural infection, vaccination, or both. The prevalence of SARS-CoV-2 antibodies was analysed by place of residence (slum), age, and gender. Viwandani had a higher overall prevalence of SARS-CoV-2 antibodies (95.5%) compared to Korogocho (87.2%). Figure 2 illustrates the seroprevalence of different age groups in Viwandani and Korogocho, showing the lowest prevalence among people under 15 years old. Conversely, all participants aged 65 years and above tested positive for SARS-CoV-2 antibodies.

[bookmark: _Toc111642672]Figure 2. Prevalence of SARS-CoV-2 antibodies by age and residence
In general, both males and females exhibited a similar likelihood of being exposed to SARS-CoV-2 infection from the two slums, as illustrated in Figure 3.

[bookmark: _Toc111642673]Figure 3.  Prevalence of SARS CoV-2 by gender and residence



3.3 COVID-19 Vaccination 
We enquired about the vaccination status of the participants regarding COVID-19. We found that 42.2% of eligible residents (15 years and above) at both locations had received complete vaccination, while an additional 7.4% had received partial vaccination. The remaining 50.4% of the population were unvaccinated. The proportion of fully vaccinated individuals was greater in Viwandani (65.5%) compared to Korogocho (34.5%). We have presented a summary of the prevalence of SARS-COV-2 antibodies by residence and vaccination status in Figure 4. We found that the prevalence of SARS-CoV-2 antibodies was slightly higher among fully vaccinated individuals (98%), with this being true for both Korogocho (99%) and Viwandani (98%).

Figure 4. Prevalence of SAR-COV-2 antibodies by vaccination status and place of residence.
[bookmark: _Toc112709835]3.4 Perception of Risk of acquiring SARS CoV-2
a. Risk perception of SARS CoV-2 prevalence by gender and residence 
Participants aged 15 years and above were asked to evaluate their risk of being infected with SARS-CoV-2. Approximately 37% reported their chance of acquiring SARS-CoV-2 as nil. However, almost all (94%) of those who reported zero risk of contracting SARS-CoV-2 had antibodies compared to 6% who tested negative as shown in figure 5. 
Figure 5.  Prevalence of SARS CoV-2 antibodies among for those who reported nil risk

Comparing prevalence of SARS-CoV-2 antibodies by residence and gender, the percentage was higher (40%) among male participants from Korogocho as shown in Figure 6 below.


[bookmark: _Toc111642674]Figure 6. Risk perception and SARS-CoV-2 prevalence by gender and residence

b. Risk perception of SARS-CoV-2 prevalence by age and residence 
The majority of participants from all age groups rated their risk of SARS-CoV-2 infection as low or non-existent from both sites. It is worth noting that most elderly individuals aged 65 and above who live in Viwandani believed they were not susceptible to SARS-CoV-2 (Figure 7), despite all their blood samples testing positive for SARS-CoV-2 antibodies.

[bookmark: _Toc111642675]Figure7. Risk perception and SARS CoV-2 prevalence by gender and residence
[bookmark: _Toc112709837]3.5 Loss of Job or Income generating activity
Around 21% of the survey participants reported that they or someone in their household had experienced a job loss or reduction in income in the past six months. Individuals from both sites were equally likely to have faced such challenges. Additionally, the prevalence of SARS-COV-2 antibodies was observed to be slightly higher (92.7%) among participants from households that did not experience a loss in job or income generating activities, across both sites as contrasted with 90.3% among participants who experienced job or income loss (Figure 8)
 
[bookmark: _Toc111642676]Figure 8. Prevalence of SAR-COV-2 antibodies by work status and place of residence


















[bookmark: _Toc112709839]DISCUSSION
This report presents data on the outcomes of the September – December 2022 survey conducted in two locations within the Nairobi Urban Health and Demographic Surveillance area, namely Viwandani and Korogocho. We compiled the findings separately for each location, compared the two locations, and also provided an overview of the general findings for both sites. Overall, the study found that a high proportion (92.2%) of individuals living in the Nairobi Urban Health and Demographic Surveillance area had antibodies against SARS-CoV-2, which is more than twice the seroprevalence observed in May 2021 when only 40% of NUHDSS residents had SARS-CoV-2 antibodies (Etyang et al., 2022). This is also slightly higher than the prevalence reported in June 2022 (88.8%). The continued rise in seroprevalence is attributable to infection and vaccination. We acknowledge that vaccination may have contributed to the increase in the number of people with antibodies, as the survey was conducted about two years after the rollout of COVID-19 vaccines in the country. However, when we examined the participants' vaccination status, we found that more than half of the residents had not been vaccinated against COVID-19. This low uptake of the vaccine, possibly suggests that a significant proportion of individuals with the antibodies likely acquired them through natural infection. Nevertheless, it is important to note that vaccination still provides a complementary protective benefit, as evidenced by the highest prevalence of SARS-CoV-2 antibodies observed among individuals who are fully vaccinated.
There was no significant difference in risk perception between residents of Korogocho and Viwandani in general. However, prevalence of antibodies was highest among participants in the age of 65 years and above, majority of whom also perceived their risk of being infected with SARS-CoV-2 as nil. When people believe they are at a low risk of being infected, they may be less likely to follow public health measures. This can result in a higher rate of infection transmission. Orangi and colleagues (2021) found that people's perception of their personal risk of COVID-19 and how it affects their lives and jobs can contribute to vaccine hesitancy. As a significant construct of most psychological theories, individuals’ beliefs about risk plays a key role in behaviour. Brewer et al., (2007) demonstrates risk perception to be a predictor of vaccination behaviour. A plausible explanation for why people may take risks by not getting vaccinated is that they ignore or at least greatly underestimate the likelihood of negative outcomes. 
The presence of households containing individuals who have experienced a decline in income generating activities or job loss within the last six months, despite the pandemic being three years old, serves as evidence of the COVID-19 pandemic's impact on families' financial stability and overall well-being. During the early days of the pandemic, many households were faced with unemployment or furlough, with young adults being particularly affected. This economic impact has persisted three years later, indicating a sluggish economic recovery from the crisis. Patel et al., (2020) showed that families with lower income levels were more likely to experience income loss during the COVID-19 crisis, while Loayza & Pennings, (2020) linked persistent economic shocks and longer recovery times to lower socioeconomic status. 
[bookmark: _Toc112709840]CONCLUSION
As of December 2022, the percentage of individuals living in NUHDSS with SARS-CoV-2 antibodies due to natural infection or vaccination was 92.2%, a more than two-fold increase in seroprevalence since May 2021 when it was 40%. However, half of the population still had not received the COVID-19 vaccine. Despite this, slum residents generally have a poor perception of their risk of being infected with SARS-CoV-2, which could be a significant factor in the low uptake of the COVID-19 vaccine
Strengths and Limitations of the study
We had a sampling from the NUHDSS database and therefore we were able to draw a representative random sample. This sample is representative of the wider slum community as opposed to clinic-based or blood donor samples. The community provided good cooperation, allowing us to collect data from over 850 respondents in just three months, achieving our required sample. We maintained a positive and cooperative relationship with the administrative leadership in both study sites, including their involvement in sensitizing the community prior to data collection. Any challenges or observations during data collection were openly discussed with them, which positively contributed to the project's success. Additionally, continuous mobilization efforts, including revisits and mentions on local radio, improved understanding and convinced some hesitant participants to consent to take part in the study. Regular communication with the teams in Kisumu and Kilifi also facilitated cross-site learning and problem solving during data collection, while regular data review meetings with the field team provided timely support and contributed to the overall success of the project.
Tracing some of the sampled participants proved challenging as some had relocated from their usual place of residence, and others had completely left the study communities. For those who had moved within the slums, we enlisted the help of local informers and former NUHDSS staff with knowledge of the community to assist in locating them. Otherwise, we replaced the participants whom we could not trace. Some participants refused to participate in the study due to fear of blood or needle prick, religious beliefs against blood drawing, concern over recovery time, or superstitious beliefs associated with blood drawing and cult practices. To address these concerns, we conducted a comprehensive consenting process and encouraged participants who agreed to share their positive experiences with those who were hesitant. We continually explained the study's aims and procedures, and the potential benefits to the entire community. Some participants were only available during odd hours, so we engaged local security personnel to enable the team to work at these times. We also prioritized working on weekends and public holidays to reach all working participants who were unavailable on weekdays.
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Prevalence of SARS CoV-2 antibodies by gender and residence 

Female	
Negative	Positive	Negative	Positive	Negative	Positive	Korogocho	Viwandani	Total	14.4	85.6	6	94	9.5	90.5	Male	
Negative	Positive	Negative	Positive	Negative	Positive	Korogocho	Viwandani	Total	11.7	88.3	3.6	96.4	6.7	93.3	



Fully vaccinated	
Korogocho	Viwandani	Total	98.88	97.63	98.06	Partially vaccinated	
Korogocho	Viwandani	Total	95	96.15	95.65	not vaccinated	
Korogocho	Viwandani	Total	91.85	95.05	93.69	
Percentage




Presence of SARS-CoV-2 antibodies among participants who reported nil risk

Percent	[PERCENTAGE]
94%

negative	positive	5.66	94.34	

Risk perception of SARS CoV-2 prevalence by gender and residence 

Nil	
Female	Male	Female	Male	Female	Male	Korogocho	Viwandani	Total	32.58	40	37.159999999999997	37.880000000000003	35.24	38.69	Low	
Female	Male	Female	Male	Female	Male	Korogocho	Viwandani	Total	25	29.27	26.78	30.91	26.03	30.28	Moderate	
Female	Male	Female	Male	Female	Male	Korogocho	Viwandani	Total	33.33	18.54	29.51	22.12	31.11	20.75	High	
Female	Male	Female	Male	Female	Male	Korogocho	Viwandani	Total	9.09	12.2	6.56	9.09	7.62	10.28	



Less than 15	Nil	Low	Moderate	High	Nil	Low	Moderate	High	Korogocho	Viwandani	24.79	23.97	37.19	14.05	27.33	23.26	37.79	11.63	15-24	Nil	Low	Moderate	High	Nil	Low	Moderate	High	Korogocho	Viwandani	52.78	27.78	16.670000000000002	2.78	36.07	29.51	26.23	8.1999999999999993	25-34	Nil	Low	Moderate	High	Nil	Low	Moderate	High	Korogocho	Viwandani	28.57	31.43	25.71	14.29	39.130000000000003	36.229999999999997	15.94	8.6999999999999993	35-44	Nil	Low	Moderate	High	Nil	Low	Moderate	High	Korogocho	Viwandani	43.33	23.33	23.33	10	42.25	30.99	14.08	12.68	45-54	Nil	Low	Moderate	High	Nil	Low	Moderate	High	Korogocho	Viwandani	58.54	19.510000000000002	9.76	12.2	44.83	32.76	20.69	1.72	55-64	Nil	Low	Moderate	High	Nil	Low	Moderate	High	Korogocho	Viwandani	45.65	30.43	13.04	10.87	48.15	31.48	18.52	1.85	65 and more	Nil	Low	Moderate	High	Nil	Low	Moderate	High	Korogocho	Viwandani	28.57	50	17.86	3.57	53.57	35.71	10.71	0	
Percentage




Prevalence of SARS CoV-2 antibodies by work status and place of residence 

No	
Negative	Positive	Negative	Positive	Negative	Positive	Korogocho	Viwandani	Total	12.11	87.89	3.63	96.37	7.26	92.74	Yes,myself or another household member	
Negative	Positive	Negative	Positive	Negative	Positive	Korogocho	Viwandani	Total	16.670000000000002	83.33	7.09	92.91	9.7100000000000009	90.29	



Korogocho	Negative	
<	15	15-24	25-34	35-44	45-54	55-64	65+	Korogocho	Positive	
<	15	15-24	25-34	35-44	45-54	55-64	65+	72.7	97.2	91.4	86.7	97.6	97.8	100	Viwandani	Negative	
<	15	15-24	25-34	35-44	45-54	55-64	65+	Viwandani	Positive	
<	15	15-24	25-34	35-44	45-54	55-64	65+	94.8	91.8	91.3	100	98.3	96.3	100	Total	Negative	
<	15	15-24	25-34	35-44	45-54	55-64	65+	Total	Positive	
<	15	15-24	25-34	35-44	45-54	55-64	65+	85.7	93.8	91.4	96	98	97	100	
Percentage
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