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ABSTRACT 

 

Introduction: COVID-19 posed a serious public health threat to all ages. In Kenya, it 
was first detected on March 13, 2020, in its capital - Nairobi, which remained the 
epicenter of the disease thereafter. Dagoretti is one area that has both formal and 
informal residencies and showed a marked increase of cases; from a total of nine in 
March to 1219 in July 2020. The upsurge prompted us to describe the cases as they 

were being identified through contact tracing. Methods: This was a cross-sectional 
study that involved the review of COVID-19 data from 1st March to 31st July 2020 
using a line list. We reviewed data for all COVID-19 cases and their contacts. We 
generated measures of central tendency for continuous variables and frequencies and 

proportions for categorical variables. Results: Of the 1,620 COVID-19 records 
analyzed, 98% (1580) had no contact history with a case. The median age was 42 (IQR: 
20.5 – 64.5) years. The majority 59.5% (964/1620) were males with 32.7% (529/1620) 
from the age group of 31-40 years. The formal settlements had higher infections at 
85.7% (1,389/1,620). All 16 deaths (100%) were from formal residencies out of which 

62.5% (10/16) had comorbidities. Conclusion: COVID-19 disproportionately affected 
the formal dwellers in the early days of the pandemic. The highest mortality occurred 
in cases with comorbidities. We recommended targeted advocacy and scale-up of 
COVID-19 awareness to diabetic and hypertensive cases in both residencies. 
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Introduction  

 

The first case of COVID-19 in Kenya was confirmed 

on March 13, 2020, in the capital city, Nairobi [1]. 

The total number of confirmed cases in Kenya as of 

August 15, 2020, was 29,849 cases and 472 deaths 

(CFR=1.6%). Of these, 29,271 cases (98%) were 

local transmissions and 578 (2%) were imported 

cases. The majority of the confirmed cases, at 27,874 

(93 %) were asymptomatic [2]. 

  

During the early days of COVID-19 in Africa, the 

disease was majorly imported and from the formal 

dwellers [3]. This could have been due to 

international travel associated with affluence. As the 

outbreak continued, it started spreading among the 

informal dwellers which could have been caused by 

the poor observance of COVID-19 measures as 

recommended by the World Health Organization 

(WHO) including observance of at least 1-meter 

social distance; hand washing with soap and water 

or alcohol-based liquids; wearing of masks; 

movement restriction among the informal residents 

as a result of overcrowding, lack of water, sanitation, 

and hygiene amenities in the informal settlements 

[4,5]. 

  

Contact tracing, active case search were key in 

identifying COVID-19 cases to contain the spread of 

the disease in different parts of the world [6]. At the 

time, the Government of Kenya had given a directive 

to conduct targeted testing to prevent transmission 

and slow the spread of SARs CoV-2. The Case 

Investigation Forms (CIF) were filled at the point of 

sample collection and it captured most of the biodata 

of the suspected cases. Kenya adopted contact 

tracing as one of the strategies and as of July 30, 

2020, a total of 19,913 confirmed cases of COVID-

19 had been reported. By this time, 17,488 contacts 

had been listed with 14, 696 (74%) contacts not 

listed. The overwhelming workload of contact 

tracing for healthcare workers, misinformation in the 

population, stigma, and wanting to isolation and 

quarantine measures lead to contacts not being listed 

[7]. 

  

Nairobi is the capital city of Kenya and was the 

epicenter of COVID-19 infections. The County (sub-

national) government of Nairobi had reported the 

highest attack rate of 269.2 per 100,000 population 

for COVID-19, compared to the national attack rate 

of 41.9 per 100,000 population as of July 30, 2020 

[8]. Dagoretti is a populous area in Nairobi, that has 

both formal and informal residencies and was a 

hotspot for COVID-19 [9]. Some of the published 

studies in the early days of the pandemic had focused 

on the characterization of cases in the formal and 

informal settlements and on the impact of COVID-

19 control measures in such settings [4, 10, 11]. 

None of these studies compared contact tracing 

between the two settlements. Dagoretti had reports 

of increased COVID-19 cases from a total of nine in 

March to 1,219 in July 2020 as of the time of this 

study. The Ministry of Health, through the National 

Emergency Operation Center (EOC), dispatched a 

Rapid Response Team (RRT) mandated with 

contact tracing to conduct an active case search for 

COVID-19. We described COVID-19 cases as they 

were being identified through contact tracing in the 

Dagoretti area of Nairobi, Kenya. 

  

  

Methods  

 

Study area 

  

Dagoretti is located in Nairobi Subnational and the 

capital city of Kenya hosting approximately 432,331 

people with a population density of 14,908 per km2. 

Dagoretti area is divided into 10 wards among which 

Kileleshwa and Kilimani wards are considered to be 

the formal residence for high-income earners 

including expatriates while Kawangware ward 

which is adjacent to both Kileleshwa and Kilimani 

wards is densely populated and considered informal. 

The other seven wards were informal and had 

reported a smaller number of COVID-19 cases at the 

time of the study. According to the United Nations 

Human Settlement definition, formal settlements are 

designed and developed to offer basic services to 

their residents and have formal recognition or 

approval from the government authorities while 

informal settlements are characterized by poverty 

and poor access to basic services, improper building 

structures, unhealthy and dangerous environmental 

conditions, unsafe residency rights, and social 

deprivation [12]. Some of the residents from 

Kawangware seek daily casual labour in Kileleshwa 

and Kilimani wards and others stay as domestic 

servants in the affluent wards. 

  

Study design 

  

This was a cross-sectional study that involved the 

review of COVID-19 data from August 10, 2020, 
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through August 15, 2020. We reviewed data for all 

COVID-19 cases and their contacts. 

  

Data collection 

  

Data were abstracted from the COVID-19 Case 

Investigation Form (CIF) at the National Public 

Health Laboratory and Kenya Medical Research 

Institute (KEMRI) laboratories. The variables 

collected included demographic characteristics: age 

(years), sex, area of residence; travel history (prior 14 

days), history of contact with COVID-19 case, co-

morbidities, date of laboratory confirmation, signs 

and symptoms, and case outcomes (Alive or Dead). 

We called all the cases to generate the list of their 

contact through snowballing and used the data to 

generate a transmission chain. If there was no 

contact linked to a case, the chain was completed at 

that point. Where the data on stated variables were 

missing in the CIF we contacted the cases through a 

phone call to update the line list. In scenarios where 

this was not possible or the case was dead, we 

contacted their next of kin. 

  

Laboratory confirmation was by Reverse 

Transcription Polymerase Chain Reaction (RT-

PCR) from March 1, 2020, to July 30, 2020, in the 

Dagoretti area [13]. A respondent with an incorrect 

telephone number or who did not disclose their 

COVID-19 test status was excluded from the line 

listing. 

  

Data management and analysis 

  

We analyzed data using Epi Info 7 (Center for 

Disease Control and Prevention, Atlanta, GA, 

USA). We generated measures of central tendency 

for continuous variables and frequencies and 

proportions for categorical variables. 

  

Ethical Considerations 

  

To ensure confidentiality, verbal consent was 

requested from cases and patients' records were de-

identified using codes. The data were stored in a 

password-protected database on a personal 

computer with access limited to the lead 

investigators. 

  

  

 

 

Results  

 

A total of 1632 records of COVID-19 cases were 

reviewed of which 99.3% (1,620/1,632) were 

analyzed. In March 2020, there were 0.5% (8/1,620) 

cases from the formal settlement and 0.1% (1/1,620) 

case from the informal settlement while in July of the 

same year, the cases had increased to 63% 

(1,013/1,620) in the formal and 13% (206/1,620) 

cases in the informal residencies. A peak of the cases 

was recorded in July (Figure 1 and Figure 2). 

Majority of the cases were male 59.5% (964/1,620). 

In both sexes, the majority of the cases were from the 

formal settlement at 39.4% (547/1,389) female and 

60.6% (842/1,389) male respectively (Table 1). At 

the initial stages of COVID-19 in March 2020, nearly 

78 % (7/9) of the cases had a history of contact with 

a confirmed COVID-19 case. Of all the cases by the 

end of July, 97.5% (1,580/1,620) had no contact 

history with a COVID-19 case. 

  

The median age was 42 (IQR: 20.5-64.5) years, with 

the age band of 31-40 years contributing the highest 

number of cases 32.7% (529/1,620) followed by 21-

30 age band at 24.0% (388/1,620). Only 2% 

(35/1,620) had travelled as an exposure and they 

were all from the formal residents. There was a 

disparity in both residencies where the formal 

residencies had the highest infections at 85.6% 

(1,389/1,620) with an attack rate of 52 per 10000 

population. 

  

The first case in Dagoretti was an employee of an 

international organization residing in a formal 

settlement and working as a volunteer in contact 

tracing at the national level in the Ministry of Health. 

The case was diagnosed during mass testing that 

targeted all healthcare workers. A total of 14 contacts 

were linked to the case. Out of the 14 contacts, one 

was a nanny residing in the informal settlement and 

working as a day-based house help for this case. The 

nanny was later linked to four more cases residing in 

the informal residencies while a friend to the index 

case was linked to five cases in the informal 

settlement (Figure 3). 

  

Of all the cases, only 12.1% (196/1,620) were 

symptomatic with cough 5.3% (86/1,620) being the 

most common of the symptoms (Table 2). A total of 

70 (4.3%) cases had comorbidities (Table 2). 

Hypertension at 1.2% (19/1,620), Asthma at 0.7% 

(11/1,620), Diabetes at 0.6% (9/1,620) and Diabetes 
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combined with hypertension at 0.6% (9/1,620) were 

the major comorbidities recorded at a total of 2.3% 

(48/1,620). The proportion that had other 

comorbidities (cancer of the tongue; chronic kidney 

disease; multiple myeloma; pulmonary tuberculosis; 

cardiovascular diseases) was at 1.4% (22/1,620) of 

the cases. There was a disproportionate distribution 

of the comorbidities by residence with 4.8% 

(67/1,389) among formal residents compared to 

1.3% (3/231) among the informal residents. Forty 

(2.5%) of the 1620 cases that had comorbidities were 

males while 30 (1.9%) were females. More males 

than females had hypertension (10 male, 9 female), 

diabetes (8 male, 1 female), and other comorbidities 

(12 male, 10 female) while the reverse was true for 

asthma (male 4, female 7). The other comorbidities 

included cancer of the tongue, chronic kidney 

disease, multiple myeloma and pulmonary 

tuberculosis. 

  

All deaths 16 (100%) were from the formal 

settlement and the overall case fatality rate (CFR) 

was 0.99% (16/1,620). Among the deaths, 62.5% 

(10/16) had comorbidities (Table 3) contributing to 

0.6% (10/1,620) of the deaths among all cases. Of 

the deaths, 75% (12/16) occurred among those aged 

50 years and above, the remaining 25% of deaths 

occurred among the age group 31-40 years (2/16) 

and 41-50 years (2/16). 

  

  

Discussion  

 

Our data review from the contacts tracing exercise 

indicated that there was a disparity in COVID-19 

caseload in the early days which could have been due 

to lifestyle that included international travels 

associated with the affluence. Air travel contributed 

to the worldwide spread of COVID-19 hence 

accelerating transmissions between countries. Kenya 

suspended its international flights to and from the 

Country on March 23, 2020, and only cargo flights 

were allowed to operate while the crew was 

supposed to strictly observe the COVID-19 

measures. All individuals getting into the Country 

were immediately quarantined for fourteen days at 

their cost. There was also evidence of community 

transmission between the formal and informal 

settlements, where the index case was from the 

formal settlement and working with an international 

organization could have exposed the case to 

COVID-19. The place of work, mode of work, 

duration of contact, and mode of transport were 

found to influence the transmission of infectious 

diseases, especially in urban dwellings. The 

interaction of the domestic worker with the family in 

the formal settlement where she worked during the 

day and with the community where she resided may 

have contributed to the spread of the virus from the 

formal settlement to the informal settlement. Some 

of the containment measures instituted by the 

government of Kenya were limiting the movement 

of people in the affected areas, however, this did not 

apply to employees considered as essential workers. 

Some employees, like domestic workers, could have 

taken advantage of this provision to continue 

moving from formal to informal settlements and vice 

versa. It would be advisable to have domestic 

employees working in peoples´ homes be housed 

within the home where they are working to reduce 

transmissions of infectious diseases during 

outbreaks. 

  

From the cases description, the male gender 

contributed to the majority of the cases compared to 

the females. Findings from studies on why men are 

more vulnerable to COVID-19 than women relate 

this to either behavioral or lifestyle factors such as 

men having a higher tendency to smoke and drink 

alcohol compared to women; women having a 

responsible attitude toward the COVID-19 

pandemic; irresponsible attitude among men 

reversibly affecting their undertaking of preventive 

measures such as frequent hand washing, wearing of 

face mask, and stay at home orders. During 

pandemics and other stressful public health events, 

people tend to engage in stress-relieving activities 

like smoking cigarettes and drinking alcohol in social 

places hence posing a higher risk. An investigation 

carried out in Germany on the effects of COVID-19 

during lockdown concluded that the adult 

population increased their alcohol consumption and 

smoking as a result of subjective stress due to the 

COVID-19 pandemic. Another study conducted in 

China was on the contrary and found out that 

alcohol consumption had declined in China 

compared to pre COVID-19 consumption. 

However, it was consistent with other findings that 

the male gender contributed the highest proportion 

among alcohol consumers. This scenario may have 

been witnessed in the informal settlement where 

rates of unemployment could be high with the 

people, mostly men, having more time to meet in 

social places to pass time. 

javascript:void(0)
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 The age group that contributed the majority of the 

cases was the 31-40 years´ old who are expected to 

be in employment or have young families to be 

fended for. This was in tandem with a study 

conducted in Nigeria that showed that COVID-19 

infection was high among this age group. This age 

group could be made of people who stay out of their 

houses for long periods either for work-related 

activities or social gatherings. Studies have shown 

that staying out of houses for a long period may 

predispose an individual to the transmission of 

COVID-19, especially in areas with high population 

density as seen in most informal settlements. A study 

done in Nairobi slums also concluded that the main 

reason for mobility was employment and job 

hunting. 

  

Symptomatic cases were less among all the cases, 

with cough being the most predominant symptom 

followed by fever and difficulty in breathing. This 

was consistent with a study that concluded that the 

most occurring symptoms in COVID-19 are fever, 

breathing difficulty, malaise, dry cough, and chest 

pain. All deaths (100%) occurred from the formal 

settlement with a Case Fatality Rate of CFR=0.99% 

(16/1,620). Most deaths occurred in the age group 

50-60 and among the deaths, the majority had 

hypertension, diabetes and asthma as the dominant 

comorbidities. Old age and the presence of co-

morbidities may also be associated with developing 

the severe disease. Diabetes and hypertension 

formed the highest proportion of the comorbidities. 

This could have increased the risk of death among 

the cases, since majority of the cases that died had 

either of the two comorbidities. Other studies 

indicated that patient-related outcomes are likely to 

be worse if there are associated comorbidities. 

  

Another study on COVID-19 and comorbidities 

concluded that a population with pneumonia-like 

symptoms and patients with other comorbidities 

were utmost at risk of infection while individuals 

with hypertension and diabetes among other 

comorbidities could develop severe disease and 

contribute to mortality. Contrary to this study, none 

of the cases with asthma from our sample died. This 

could have been a result of proper management of 

the asthma rather than the severity of the disease. 

This finding was in concurrence with other studies 

conducted United Kingdom that suggested that 

poorly controlled asthma is a risk factor for severe 

COVID-19 [14,15]. 

 This review further highlights the importance of 

effective contact tracing where we were able to 

contact trace the index case that may have been 

implicated in the transmission of the disease to 

fourteen people. The primary contact who was a 

domestic worker working for the index case may 

have acted as the main spreader of the disease from 

the formal to the informal residents. The further 

spread in informal settlements could have escalated 

faster than in the formal setup as a result of 

overcrowding, poor water, sanitation, and hygiene 

(WASH) amenities [6,7]. 

  

The findings in this report are subject to some 

limitations. Some variables had missing information 

and this may have led to an underestimation of the 

figures. Death was taken as recorded in the CIF and 

confirmed verbally in case a call went through thus 

no verifiable document was used. Nevertheless, we 

sought additional information from the cases whose 

telephone contacts were available. The inadequate 

testing logistics, stressed contact tracing and other 

COVID-19 response interventions could have 

contributed to undetected COVID-19 community 

spread especially in the informal settlements. The 

Epicurve was generated from the date of laboratory 

confirmation of COVID-19. 

  

  

Conclusion  

 

Contact tracing exercise indicated that there was 

evidence of community transmission between the 

formal and informal settlements. COVID-19 

disproportionately affected the formal dwellers with 

mortality being highest among those with 

hypertension and diabetes comorbidities. 

Community transmission could have been the major 

contributor to the rising number of cases as a result 

of interactions between the formal and the informal 

dwellers as the informal dwellers partake the manual 

work in the formal residencies. We recommended 

targeted and integrated isolation rooms for diabetic 

and hypertensive cases, continued involvement of a 

multidisciplinary team in the management of 

COVID-19 cases with co-morbidities; scale-up 

COVID-19 education to diabetic and hypertensive 

cases, and continued enforcement of COVID-19 

containment measures to curb community 

transmission. 
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What is known about this topic 

 

• COVID-19 signs and symptoms 

• COVID-19 prevention and control measures 

 

What this study adds 

 

• New evidence on the disproportionate 

disparity in COVID-19 caseload in the early 

eras 

• Patterns of COVID-19 transmission between 

the formal and informal settlements 

• New knowledge on workplace exposure to 

COVID-19 
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Table 1: Characteristics of the COVID-19 cases in Dagoretti sub-counties, March to July 2020 

Characteristics Formal n=1389 (%) Informal n= 231 (%) Total n=1620 (%) 

Age (years)       
≤10 41(3.0) 9 (3.9) 50 (3.0) 
11–20 64 (4.6) 6 (2.6) 70 (4.3) 
21–30 319 (23.0) 69 (29.9) 388 (24.0) 
31–40 458 (33.0) 71 (30.7) 529 (32.7) 
41–50 257 (18.4) 42 (18.2) 299 (18.5) 
51–60 153 (11.0) 22 (9.5) 175 (10.8) 
≥61 97 (7.0) 12 (5.2) 109 (6.7) 
Sex       
Female 547 (39.4) 109 (47.2) 656 (40.5) 
Male 842 (60.6) 122 (52.8) 964 (59.5) 

Contact with COVID-19 case 
      

Yes 39 (2.8) 1 (0.4) 40 (2.5) 
No 1350 (97.2) 230 (99.6) 1580 (97.5) 
Comorbidity       
Yes 67 (4.8) 3 (1.3) 69 (4.3) 
No 1322 (95.2) 228 (98.7) 1550 (95.7) 
Outcome       
Dead 16 (1.2) 0 (0) 16 (1.0) 
Alive 1373 (98.8) 231 (100) 1604 (99.0) 
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Table 2: Clinical Characteristics of the COVID-19 Cases in Dagoretti Area, March – July 2020 
Characteristics Formal 

N=1389 (%) 
Informal 

N= 231 (%) 
Total 

N= 1620 (%) 

Symptoms 

Symptomatic       
Yes 177 (12.7) 19 (8.2) 196 (12.1) 
No 1212 (87.3) 212 (91.8) 1424 (87.9) 
Cough       
Yes 74 (5.3) 12 (5.2) 86 (5.3) 
No 1315 (94.7) 219 (94.8) 1534 (94.7) 
Fever       
Yes 57 (4.1) 2 (0.9) 59 (3.6) 
No 1332 (95.9) 229 (99.1) 1561 (96.4) 
Difficulty in 

breathing 
      

Yes 43 (3.1) 2 (0.9) 45 (2.8) 
No 1346 (96.9) 229 (99.1) 1575 (97.2) 
Chest pain       
Yes 18 (1.3) 2 (0.9) 20 (1.2) 
 No 1371 (98.7) 229 (99.1) 1600 (98.8) 
General Body 

malaise 
      

Yes 13 (0.9) 2 (0.9) 15 (0.9) 
No 1376 (99.1) 229 (99.1) 1605 (99.1) 
Headache       
Yes 10 (0.7) 2 (0.9) 12 (0.7) 
No 1379 (99.3) 229 (99.1) 1608 (99.3) 
Loss of taste and 

smell 
      

Yes 13 (0.9) 2 (0.9) 15 (0.9) 
No 1376 (99.1) 229 (99.1) 1605 (99.1) 

Comorbidities 

Comorbidity       
Yes 67 (4.8) 3 (1.3) 70 (4.3) 
No 1322 (95.2) 228 (98.7) 1550 (95.7) 
Asthma       
Yes 11 (0.8) 0 (0) 11 (0.7) 
No 1378 (99.2) 231 (100) 1609 (99.3) 
Diabetes       
Yes 9 (0.6) 0 (0) 9 (0.6) 
No 1380 (99.4) 231(100) 1611 (99.4) 
Hypertension       
Yes 18 (1.3) 1 (0.4) 19 (1.2) 
No 1371(98.7) 230 (99.6) 1601 (98.8) 
Hypertension and 

Diabetes 
      

Yes 9 (0.6) 0 (0) 9(0.6) 
No 1380 (99.4) 231 (100) 1611(99.4) 
Other 

comorbidities 
      

Yes 20 (1.4) 2 (0.9) 22 (1.4) 
No 1369 (98.6) 229 (99.1) 1598 (98.6) 



11 |Page number not for citation purposes 

  

Table 3: COVID-19 cases characteristics by their outcome in Dagoretti Area, March – 
July 2020 
Characteristics Dead N=16 n (%) Alive N = 1604 n (%) 

Age (years)     
≤10 0 (0) 50 (3.1) 
11-20 0 (0) 70 (4.4) 
21-30 0 (0) 388 (24.2) 
31-40 2 (12.5) 527 (32.9) 
41-50 2 (12.5) 295 (18.4) 
51-60 5 (31.2) 171 (10.7) 
≥61 7 (43.8) 103 (6.4) 
Sex     
Female 6 (37.5) 650 (40.5) 
Male 10 (62.5) 954 (59.5) 

Contact with COVID-19 case 
    

Yes 16 (100) 40 (2.5) 
No 0 (0) 1564 (97.5) 
Comorbidity     
Yes 10 (62.5) 60 (3.7) 
No 6 (37.5) 1544 (96.3) 
Asthma     
Yes 0 (0) 11 (0.7) 
No 16 (100) 1593 (99.3) 
Diabetes     
Yes 3 (18.8) 6 (0.4) 
No 13 (81.2) 1598 (99.6) 
Hypertension     
Yes 2 (12.5) 17 (1.1) 
No 14 (87.5) 1587 (98.9) 

Hypertension and Diabetes 
    

Yes 2 (12.5) 7 (0.4) 
No 14 (87.5) 1597 (99.4) 

*Other comorbidities 
    

Yes 3 (18.8) 19 (1.2) 
No 13 (81.2) 1585 (98.8) 
*Cancer of the tongue; chronic kidney disease; Multiple myeloma; Pulmonary 
Tuberculosis 
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Figure 1: Distribution of COVID-19 cases March-July, 2020 in Dagoretti Sub County, 

Kenya 
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Figure 2: Dagoretti COVID-19 caseloads from March to July 2020 
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Figure 3: A case scenario of formal to the informal settlement transmission chain 

 


