
©INTERNATIONAL CENTRE FOR DIARRHOEAL
DISEASE RESEARCH, BANGLADESH

J HEALTH POPUL NUTR	 2011 Apr;29(2):123-133
ISSN 1606-0997 | $ 5.00+0.20

Correspondence and reprint requests should be 
addressed to: 
Dr. Robert F. Breiman
Kenya Medical Research Institute-CDC
Mbagathi Road
Off Mbagathi Way
Nairobi
Kenya
Email: rbreiman@ke.cdc.gov

Healthcare-use for Major Infectious Disease Syndromes 
in an Informal Settlement in Nairobi, Kenya

Robert F. Breiman, Beatrice Olack, Alvin Shultz, Sanam Roder, Kabuiya Kimani, 
Daniel R. Feikin, and Heather Burke

International Emerging Infections Program, CDC-Kenya Medical Research Institute, Nairobi, Kenya

ABSTRACT

A healthcare-use survey was conducted in the Kibera informal settlement in Nairobi, Kenya, in July 2005 
to inform subsequent surveillance in the site for infectious diseases. Sets of standardized questionnaires 
were administered to 1,542 caretakers and heads of households with one or more child(ren) aged less than 
five years. The average household-size was 5.1 (range 1-15) persons. Most (90%) resided in a single room 
with monthly rents of US$ 4.50-7.00. Within the previous two weeks, 49% of children (n=1,378) aged 
less than five years (under-five children) and 18% of persons (n=1,139) aged ≥5 years experienced febrile, 
diarrhoeal or respiratory illnesses. The large majority (>75%) of illnesses were associated with healthcare-
seeking. While licensed clinics were the most-frequently visited settings, kiosks, unlicensed care providers, 
and traditional healers were also frequently visited. Expense was cited most often (50%) as the reason for 
not seeking healthcare. Of those who sought healthcare, 34-44% of the first and/or the only visits were 
made with non-licensed care providers, potentially delaying opportunities for early optimal intervention. 
The proportions of patients accessing healthcare facilities were higher with diarrhoeal disease and fever 
(but not for respiratory diseases in under-five children) than those reported from a contemporaneous study 
conducted in a rural area in Kenya. The findings support community-based rather than facility-based sur-
veillance in this setting to achieve objectives for comprehensive assessment of the burden of disease.
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INTRODUCTION

During 1950-2008, the proportion of the world’s 
population living within cities grew from 33% to 
50% (1). The number of cities with >10 million 
people grew from 3 to 20 over the past 30 years; 15 
of these ‘megacities’ were in the developing world 
(1). The urban population in sub-Saharan Africa 
is expected to triple between 2010 and 2050  to 
>1.2 billion people (2). This process of massive ur-
banization has been ongoing in many developing 
countries, including in sub-Saharan Africa where 
urbanization rates, often linked to extreme poverty 
(3), are the highest in the world (4). Perceived op-
portunities for improving the family status and for 

education have led many people to leave rural set-
tings in favour of urban living environments which 
can be more challenging and less familiar (5). Since 
urban areas often cannot address the demands of 
an expanding population with strengthened infra-
structure, the new residences are frequently seen 
within informal settlements, often referred to as 
slums, where the density of population is high, and 
sanitation, availability of clean water, and health 
services are low (5).   

Due to various adverse conditions prevalent in 
informal settlements, transmission of pathogens 
that cause infectious diseases may be facilitated, 
resulting in life-threatening syndromes, such as 
severe pneumonia, diarrhoeal disease, and febrile 
illnesses. To identify the emerging pathogens, 
characterize their epidemiology and the burden of 
disease, and assist in identifying priorities for the 
prevention of diseases, the International Emerging 
Infections Program (IEIP) of the Centers for Disease 
Control and Prevention (CDC), in collaboration 
with the Kenya Medical Research Centre (KEMRI), 
established a surveillance for key infectious disease 
syndromes and their aetiologies. This surveillance 
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takes place in two villages—both within Kibera, an 
informal settlement, representing one of the larg-
est contiguous slums in sub-Saharan Africa (6). The 
area is characterized by high density of population, 
poor sanitary conditions, and limited access to safe 
water (7).    

Healthcare-use patterns determine whether a clin-
ic- or hospital-based surveillance is adequate to 
define the incidence of diseases or whether more 
active approaches, such as periodic home-visits, are 
needed to identify a substantial proportion of ill-
nesses. To better understand the healthcare-seeking 
patterns of the population under surveillance, we 
carried out a healthcare-use survey (HUS) within 
the Kibera surveillance area. Such studies can help 
interpret data from disease-surveillance systems, 
especially among people for whom delivery and 
quality of health services are poor (8). They provide 
baseline information about syndromes of substan-
tial morbidity and mortality and can yield a meth-
od to extrapolate the burden of disease using the 
proportion of illnesses missed when surveillance 
is dependent upon attendance at a health facility. 
Such data improve precision in estimates of dis-
ease-incidence rates when relying on clinic-based 
surveillance. We set out to estimate the proportion 
of people with pneumonia, diarrhoea, or febrile ill-
ness symptoms, who seek care inside and outside 
the Kibera informal settlement and to define the 
places where care is sought. We also sought to char-
acterize factors associated with specific healthcare-
seeking behaviours and to identify key barriers to 
accessing care.  

MATERIALS AND METHODS

Study site

The HUS and a census, used for defining the HUS 
study area, were conducted in July 2005 within 
Gatwikira and Soweto villages of Kibera (located 
in Nairobi, Kenya) before the population-based 
surveillance for infectious disease syndromes was 
initiated by the KEMRI/CDC in November 2005. 
Tabitha Clinic, managed by a collaborating part-
ner—Carolina for Kibera—is the field/referral clinic 
for the surveillance project and is located in the 
centre of the surveillance area; the area of the sur-
veillance villages is 0.4 sq km, with 77,000 people 
per sq km. The previous census (2001) by the Ken-
ya Central Bureau of Statistics indicated that the 
population of these two villages was approximately 
30,000.    

Data collection  

Census

We used the census to define the catchment area 
for the population-based syndromic surveillance 

system which was in the planning stages at the 
time to identify the study population for the HUS 
and to characterize population demographics. The 
census consisted of house-to-house interviews of 
all households within Gatwikira and Soweto, as 
demarcated by the Kenya Central Bureau of Sta-
tistics. During 12-17 July 2005, demographers of 
the Kenya Central Bureau of Statistics conducted 
interviews, and the Bureau’s cartographers drew 
area-maps. Heads of households were targeted for 
interview but when they or their spouses were not 
available, another adult member of the house-
hold was interviewed. When no inhabitants were 
present at a household structure, a neighbour was 
asked to provide information about whether or not 
the structure was occupied, and if occupied, infor-
mation about the household to the best of his/her 
ability; at least one attempt was made to verify in-
formation provided by neighbours by re-visiting 
previously-empty households. 

Healthcare-use survey

Our primary focus was on healthcare-use practices 
for children. Thus, using the 2005 census results, 
all households with children aged less than five 
years (under-five children) residing in Gatwikira 
and Soweto villages were selected for participation 
in the HUS. While we collected data on healthcare-
use practices for older children and adults, we rec-
ognized that the findings for adults may not apply 
to all adults in the community, i.e. adults without 
young children may have different practices. The 
KEMRI/CDC teams gathered data over a two-week 
period from 4 to 17 October 2005. The data-collec-
tion phase followed a one-week training of 19 com-
munity interviewers. Interviewers were grouped 
into teams of four or five, each supervised by a team 
leader. A detailed household demographics form 
was administered to all consenting household care-
takers, followed by a form identifying household 
members and screening for illnesses. The duration 
of the survey varied from 15 to 60 minutes per 
household, depending upon the number of people 
residing in the household and the number of re-
cent illnesses. For the screening process, the follow-
ing case definitions were used:

•	 Fever—An illness associated with feeling hot 
or feverish during the two weeks before inter-
view.

•	 Diarrhoea—Three or more loose stools over at 
least a 24-hour period during the two weeks be-
fore interview.

•	 Acute respiratory illness (ARI)—Cough and dif-
ficult breathing from the chest (not the nose) 
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for more than five days and less than 30 days 
with at least a portion of the illness occurring 
during the two weeks before interview. We 
chose five days as the minimum duration of 
illness to attempt to focus on significant res-
piratory illness, based on a non-validated as-
sumption that more transient illnesses (lasting 
<5 days) were less likely to represent serious 
disease.

•	 Pneumonia (past year)—The household mem-
ber was told by a healthcare worker (such as a 
nurse, a doctor, or a clinical officer) that they 
(or their children) had ‘pneumonia’ during the 
year before interview.

A detailed questionnaire was administered in 
Kiswahili to participating caretakers and heads of 
households of all under-five children, meeting any 
of the illness categories. Four sets of detailed ques-
tionnaires were available for use relating to each 
of the four illness categories. One child aged 5-17 
years and one adult aged 18 years and above were 
also chosen from a household if it was determined 
by the interviewer that the child and/or the adult 
had one of the illness syndromes in question with-
in the relevant time period. The same questions 
concerning healthcare-seeking were asked for each 
syndrome. A maximum of two detailed illness-spe-
cific questionnaires was administered for any one 
individual. When multiple instances of diarrhoea 
during the previous two weeks had occurred, the 
questionnaire only asked about the most recent epi- 
sode of diarrhoea. Diarrhoea or respiratory symp-
toms are often accompanied with fever, making it 
difficult for respondents to differentiate the associ-
ated symptoms. So, when fever was reported with 
either diarrhoea or acute respiratory infection, we 
only administered the detailed questionnaire relat-
ing to symptoms of diarrhoea or acute respiratory 
infection. If both diarrhoea and pneumonia were 
reported, questions asked were relevant to both the 
syndromes.   

Analysis of data

Data were entered from each healthcare-use sur-
vey form into separate Microsoft ACCESS 2003 da-
tabase tables. Cleaning, management, and analysis 
of data were performed in the SAS for Windows 
software (version 8.0). Exact confidence intervals 
around proportions for prevalence of diseases and 
healthcare-use were calculated using the inverse 
Fisher F probability function in the Microsoft EX-
CEL 2003 software (Microsoft Corporation, Red-
mond, WA). The χ2 test was used for differences in 
proportions (SAS Institute, Cary, NC).

Table 1.	Age distribution of residents in Gat- 
wikira and Soweto villages, July 2005*

Age-category (years) No. %
0-1 1,130 4.4
2-4 2,703 10.6
5-19 8,422 33.0
20-29 7,185 28.1
30-39 3,850 15.1
40-49 1,605 6.3
50-59 508 2.0
60+ 131 0.5
Total 25,534 100
*Data missing for 12% of the population

Ethical approval

The Ethical Review Committee of KEMRI and the 
Investigational Review Board of CDC, Atlanta, re-
viewed and approved the protocol for conducting 
the HUS. Informed consent to participate in the 
HUS was obtained from all household caretakers or 
heads of households with under-five children.

RESULTS

Census

Census results indicated that there were 29,015 res-
idents in 8,976 households in Gatwikira and Sowe-
to villages (average household-size=3.2 individuals 
per household). While the Luo tribe comprised the 
majority (60%) of people within the study popula-
tion at the time of the census, multiple other tribes 
were represented. The median age was 20 years. Fif-
teen percent of the population comprised under-
five children, and <10% were aged over 40 years 
(Table 1). Most (88%) adults (n=11,292) within the 
study area indicated that they have spent at least 10 
months per year within the Kibera settlement.

Females aged over 18 years were more likely not to 
have received any schooling compared to males in 
the same age-category [22% (95% confidence inter-
val (CI) 20.9-23.2) vs 12% (95% CI 11.3-12.8)] (Ta-
ble 2). Males aged over 18 years were more likely to 
have completed secondary schooling [30% (95% CI 
28.6-30.6)] than females [17% (95% CI 16.5-18.6)] 
(Table 2). There were also considerable gender dif-
ferences in employment status; 61% (95% CI 59.4-
62.2) of females aged >18 years were unemployed 
compared to 9% (95% CI 8.8-10.0) of males. The 
census asked no questions about rent or income; 
so, source of light was used as a proxy for socioeco-
nomic status. Only 15% (95% CI 14.8-16.3) of the 
households used electricity as their primary light-
ing source; the most prevalent lighting source was 
a tin-lamp [55% (95% CI 54.1-56.2)]. 
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Healthcare-use study

Demographics and household characteristics

In total, 1,542 households (17% of total house-
holds and 54% of identified households) with 
under-five children were included in the HUS. 
Households with under-five children which were 
not included were those where no one was present 
at home during at least one visit by the field staff. 
The typical (90%) participating family lived in a 
one-room structure with rental fees of Ksh 300-500 
per month (US$ 4.50-7.00 in 2005), with an aver-
age household-size of 5.1 (range 1-15) members. 
The head of the household for most households 
was a male (90%); 96% had a female caretaker re-
siding within the household. Primary schooling 
was the most frequent highest level of education 
completed by the caretakers (58%) and the heads 
of households (45%). Secondary schooling was 
completed by 11% of the caretakers and 29% of 
the heads of households. In addition, 29% of the 
caretakers and 63% of the heads of households had 
completed a vocational training.  

The majority (59%) of the family caretakers were 
unemployed while 26% were self-employed at least 
five days per week. Heads of the households were 
typically (95%) employed, with 52% having a regu-
lar salary, and the remaining self-employed, a cate-
gory which included casual (daily) labourers; these 
figures are different from the numbers reported 
(above) from the census, which included residents 
without under-five children in the household. The 
majority (63%) of the caretakers indicated that 
they were always with the children while 23% were 
away for at least two hours during the day. More 
than half (51%) of the caretakers stayed in Kibera 
for at least 11 months of the year; 39% were away 
from Kibera for 1-5 months, and 9% were away for 
more than six months.

Prevalence of syndromes

The syndrome-prevalence estimates were based 
upon a total of 9,110 residents, 6,290 (69%) of 

whom were aged ≥5 years, and 2,820 (31%) were 
aged less than five years. Overall, 1,378 (49%) of 
the under-five children and 1,139 (18%) of chil-
dren and adults aged ≥5 years had been ill with 
at least one of the syndromes asked about. There 
were 466 (5.4%) hospitalizations during the two 
weeks before interview, 201 (43%) of which were 
for under-five children.   

The prevalence of each of the syndromes was high-
er among the under-five children when compared 
with persons aged five years and above (Table 3). 
Some syndromes were substantially different; for 
instance, fever within the last two weeks was report-
ed among 33% of the under-five children (95% CI 
31.4-35.0) compared to 10% (95% CI 9.3-10.7) of 
people aged ≥5 years, and diarrhoea within the pre-
vious two weeks was reported in 23% (95% CI 21.3-
24.4) of the under-five children and in 5% (95% CI 
4.5-5.6%) of the older children and adults.  

Healthcare-use

For participants with a history of diarrhoeal dis-
ease, some sort of healthcare outside the home was 
sought for 368 (82%) under-five children (Table 
4) and for 148 (77%) of older children and adults 
during the previous two weeks. Of 470 healthcare 
encounters for under-five children with diarrhoeal 
disease (some had >1 healthcare encounter), 57% 
were at a clinic or a hospital, 38.7% were with a 
chemist or a kiosk selling medicines, and 1.5% were 
reported to be with a spiritual healer (the remain-
ing 2% of the encounters were with unlicensed 
healthcare providers). Of 65 under-five children 
with a diarrhoeal illness associated with >1 health-
care encounter, the most common first encounter 
was with a chemist or a kiosk in 30 (46%). When 
combined with data from patients with only one 
visit, 198 (54%) first visits were at a licensed clinic 
or a hospital, 160 (43%) of the first (or only) visits 
were with a chemist or a kiosk, and 10 (2.7%) were 

Table 2.	Highest level of education completed by Gatwikira and Soweto residents aged over 18 
years, July 2005*

Education
Males Females

No. % 95% CI   No. % 95% CI
Primary 4,194 53.3 52.2-54.4   2,927 57.3 56.0-58.7
Post-primary 163 2.1 1.8-2.4   62 1.2 1.0-1.6
Secondary 2,330 29.6 28.6-30.6   896 17.5 16.5-18.6
College 187 2.4 2.1-2.7   83 1.6 1.3-2.0
University 48 0.6 0.5-0.8   11 0.2 0.1-0.4
None 947 12.0 11.3-12.8   1,127 22.1 20.9-23.2
Total 7,869 100   5,106 100
*Data missing for 521 males and 202 females. CI=Confidence interval
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Table 3.	Distribution of reported illness syndromes among healthcare-use survey respondents by 
age-category, Gatwikera and Soweto villages, Kibera, 2005

Age-
category 
(years)

No. of survey 
respondents*

% reported 
pneumonia in 
the past year 

(95% CI)

% reported ARI 
in the past 2 

weeks (95% CI)

% reported 
diarrhoea in the 

past 2 weeks 
(95% CI)

% reported fever 
in the past 2 

weeks (95% CI)

0-4 2,778 8.9 (7.9-10.1) 12.0 (10.8-13.3) 22.8 (21.3-24.4) 33.2 (31.4-35.0)
5-17 2,331 5.1 (4.3-6.1) 6.0 (5.0-7.0) 6.1 (5.2-7.2) 10.7 (9.5-12.1)
18-49 3,937 3.9 (3.3-4.5) 5.7 (5.0-6.5) 4.4 (3.8-5.1) 9.7 (8.8-10.6)
>50 65 3.0 (0.4-10.4) 4.5 (0.9-12.5) 4.4 (0.9-12.4) 11.6 (4.1-21.6)
All ages 8,580 5.7 (5.2-6.2) 7.7 (7.2-8.3) 10.5 (9.9-11.1) 17.0 (16.3-17.8)
*The highest number of respondents per age-category. There were slight variations in response rates 
depending upon illness syndrome. ARI=Acute respiratory illness; CI=Confidence interval

Table 4.	Healthcare-seeking behaviours for under-five children, by reported illness, Gatwikera and 
Soweto villages, Kibera, Kenya, 2005

Healthcare-seeking 
behaviour

% of children 
with reported 
pneumonia in 
the past year 

(95% CI) 
(n=153)

% of children 
with reported 
ARI in the past 

2 weeks 
(95% CI) 
(n=292)

% of children 
with reported 

diarrhoea in the 
past 2 weeks 

(95% CI) 
(n=448)

% of children 
with reported 

fever in the past 
2 weeks 
(95% CI) 
(n=384)

Healthcare-seeking 
behaviours outside 
household
   Any care sought outside  
   household 98.7 (95.4-99.8) 87.3 (83.0-90.9) 81.7 (77.8-85.2) 85.2 (81.2-88.6)
   Visited any healthcare  
    facility 92.8 (87.5-96.4) 34.2 (28.8-40.0) 52.5 (47.7-57.2) 54.7 (49.6-59.7)
   Visited a hospital 51.5 (42.7-60.2) 26.0 (20.3-32.4) 17.4 (13.4-22.0) 11.4 (8.0-15.6)
   Hospitalization 30.6 (22.9-39.1) 13.2 (9.1-18.5) 6.8 (4.3-10.2) 2.7 (1.2-5.2)
   Private care providers 6.7 (3.1-12.4) 4.1 (1.9-7.7) 3.7 (1.9-6.4) 5.7 (3.4-9.0)
   Drug-sellers 27.6 (20.2-36.0) 45.7 (38.9-52.5) 54.3 (48.7-59.9) 49.7 (43.8-55.5)
   Traditional healers 6.0 (2.6-11.4) 0.9 (0.1-3.3) 3.1 (1.5-5.6) 1.7 (0.5-3.9)
   Village health  
   volunteers 0.0 (0.0-2.2) 0.5 (0.0-2.5) 0.0 (0.0-0.9) 1.0 (0.2-2.9)
Reported diagnostics
   Chest radiograph 19.4 (13.1-27.1) 8.2 (4.9-12.7) NA* NA*
   Blood smear 59.7 (50.9-68.1) 36.5 (30.1-43.3) 26.7 (22.0-31.9) 25.2 (20.3-30.5)
Reported treatments
   Antibiotics 91.8 (85.8-95.8) 81.7 (76.0-86.6) 77.6 (72.7-82.1) 61.1 (55.3-66.6)
   Antimalarial medication 59.0 (50.1-67.4) 55.3 (48.4-62.0) 41.3 (35.9-46.9) 45.0 (39.2-50.8)
   Oral rehydration  
   therapy 38.8 (30.5-47.6) 34.2 (28.0-40.9) 48.8 (43.2-54.4) 16.4 (12.4-21.1)

   Fever-reducer/pain killer 88.1 (81.3-93.0) 75.3 (69.1-80.9) 71.1 (65.8-76.0) 80.2 (75.2-84.6)

*Only responded if illness was pneumonia or ARI. ARI=Acute respiratory illness; CI=Confidence interval; 
NA=Not applicable

with a spiritual healer or an unlicensed healthcare 
provider.

For ARI episodes occurring within the previous two 
weeks, 255 (87%) of the under-five children (Table 

4) and 204 (81%) of the older children and adults 
sought some healthcare outside the home. Of 333 
encounters in under-five children for acute respira-
tory infection, 67% were at a clinic or a hospital, 
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30% were with a chemist or a kiosk, and 1.8% were 
with a spiritual healer. Of the 234 first (or only) 
visits, the most common care provider (150 visits, 
64%) was at a licensed clinic or a hospital, 78 (34%) 
were with a chemist or a kiosk, and five (2.1%) were 
with a spiritual healer or an unlicensed healthcare 
provider.  

For 316 health encounters for under-five children 
with pneumonia during the past year, a licensed 
clinic or a hospital was overwhelmingly the most 
prevalent option representing 251 (79%) visits, fol-
lowed by chemists or kiosks (46 visits, 15%) and 
spiritual healers/unlicensed healthcare providers 
(19 visits, 6.0%). Since pneumonia is a technical 
term often used by a physician or other licensed 
healthcare providers at clinics or hospitals, ques-
tions about healthcare-use for a technical diagnosis 
such as pneumonia likely biased towards having a 
clinic or hospital visit associated with that illness; 
so, we may not have optimally measured health-
care-use for pneumonia.

For febrile episodes occurring within the previous 
two weeks, healthcare outside the home was sought 
for 327 (85%) under-five children (Table 4) and for 
246 (84%) older children and adults. Of 419 health-
care encounters for fever in under-five children, 
57% were at a clinic or a hospital, 36% were with a 
chemist or a kiosk, and 3.8% were with a spiritual 
healer. Of the 335 first visits, 185 (55%) were at a li-
censed clinic or a hospital. The next most common 
first (or only) visit was with a chemist or a kiosk 
(132 visits, 39%), and 18 (5.4%) were with a spir-
itual healer or an unlicensed healthcare provider.    

All healthcare-use for the under-five children was 
significantly lower [83% (95% CI 80.6-86.2)] in 
households where caretakers spent all their time at 
home with children than where caretakers spent 
an average of 5-7 hours per day away from children 
[(93% (95% CI 86.3-97.6; p=0.01 for the compari-
son)] or spent any time away from children [90% 
(95% CI 86.5-92.2; p<0.01 for the comparison)] 
(Table 5). The higher the educational level of the 
head of the household, the greater was the tenden-
cy for members of the household to seek care for ill-
ness, although this relationship was not significant 
(p=0.18) (Table 5)]. However, the employment sta-
tus of the caretaker was not associated with health-
care-use for under-five children [89% (95% CI 78.1-
95.3) for unemployed vs 86% (95% CI 83.7-87.8) 
for employed] (p=0.53). There were also no signifi-
cant differences in healthcare-use depending upon 
time spent away from Kibera. Finally, there were no 
differences in healthcare-seeking behaviour when 

stratified by reported monthly expenditure on rent 
(Table 5).   

Although some form of healthcare was sought in 
most (85%) cases for all the syndromes surveyed, 
324 patients across the syndromes did not seek heal- 
thcare; 162 (50%) of them indicated that health-
care was very expensive, when asked why health-
care was not sought despite illness (among various 
potential responses provided to respondents). Oth-
er leading reasons cited for not using healthcare 
included the child/adult ‘not being sick enough’ 
(27%), and the sick individual was ‘getting better 
on their own’ (13%). Distance to a healthcare facil-
ity was only cited as a barrier in 1.6% of the cases. 
In 24% of the cases, when the hospital or clinic was 
not the primary source of healthcare, it had been 
advised by a healthcare provider that the patient 
should visit the hospital; 44% of the time these in-
dividuals did visit the hospital. The most common 
reason cited for not proceeding to the hospital after 
being advised to do so was cost (27%).

Healthcare-use was not significantly different by 
sex of the patient when stratified by syndrome 
and age-category, except that males aged ≥5 years 
sought healthcare for episodes of fever [93% (95% 
CI 85.9-96.8)] compared to 80% of females aged 
≥5 years (95% CI 73.5-85.7) (p<0.005). When chil-
dren aged 5-16 years were compared with adults 
aged >17 years, there were no significant differ-
ences in the healthcare-use patterns, except when 
considering pneumonia for which children were 
more likely to visit a healthcare facility than adults 
(88% vs 67%; p<0.01), and for diarrhoea, children 
were more likely than adults to receive oral rehy-
dration therapy (57% vs 23%; p<0.0001).

DISCUSSION

Massive urbanization has led to crowded residen-
tial communities with poor sanitation, water and 
air quality. This has resulted in various stresses on 
health systems with potential implications on dis-
ease-incidence rates and rapid spread of recognized 
and emerging infectious diseases. Because of this 
potential, we have established a population-based 
surveillance for key infectious disease syndromes 
and their aetiologies in Kibera, a large urban slum 
in East Africa. This healthcare-use study has provid-
ed baseline data for this surveillance programme of 
infectious disease syndromes.

The findings of the study suggest that a high pro-
portion of illnesses in this urban setting is associa- 
ted with some form of healthcare-seeking, often 
including informal kiosks or unlicensed care pro-
viders. However, a substantial number of patients, 
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Table 5. Analysis of background factors and any type of healthcare-use

Background 
factor 

Less than 5 years of age 5 years of age and older
Sought healthcare? Point estimate (%)

 (95% CI)
Sought healthcare?  Point estimate (%)

(95% CI) Yes No Total Yes No Total
Highest 
education of 
caretaker 

 

No   
schooling 34 4 38 89.5 (75.2-97.1) 26 4 30 86.7 (69.3-96.2)

   <Primary 271 63 334 81.1 (76.5-85.2) 184 42 226 81.4 (75.7-86.3)
   Primary 610 91 701 87.0 (84.3-89.4) 414 79 493 84.0 (80.4-87.1)
   Secondary 111 10 121 91.7 (85.3-96.0) 70 10 80 87.5 (78.2-93.8)
   Diploma 7 1 8 87.5 (47.3-99.7)  
Sex of 
caretaker

 

   Male 31 2 33 93.9 (79.8-99.3) 31 0 31 100 (90.8-100.0)
   Female 1,004 167 1,171 85.7 (83.6-87.7) 664 136 800 83.0 (80.2-85.5)
Sex of head 
of household 

 

   Male 926 147 1,073 86.3 (84.1-88.3) 622 117 739 84.2 (81.3-86.7)
   Female 105 21 126 83.3 (75.7-89.4) 68 19 87 78.2 (68.0-86.3)
Vocational 
training of 
caretaker 

 

   No 286 39 325 88.0 (84.0-91.3) 212 30 242 87.6 (82.8-91.5)
   Yes 739 127 866 85.3 (82.8-87.6) 474 105 579 81.9 (78.5-84.9)
Highest 
education 
of head of 
household 

         

   No   
   schooling 9 1 10 90.0 (55.5-99.7) 3 1 4 75.0 (19.4-99.4)
   <Primary 106 22 128 82.8 (75.1-88.9) 54 11 65 83.1 (71.7-91.2)
   Primary 471 84 555 84.9 (81.6-87.7) 310 57 367 84.5 (80.4-88.0)
   Secondary 288 45 333 86.5 (82.3-90.0) 198 47 245 80.8 (75.3-85.6)
   Diploma 12 1 13 92.3 (64.0-99.8) 13 1 14 92.9 (66.1-99.8)
   Bachelor’s 4 0 4 100.0 (47.3-100,0) 3 1 4 75.0 (19.4-99.4)
   >Bachelor’s 3 0 3 100.0 (36.8-100.0) 4 0 4 100 (47.3-100.0)

Vocational 
training 
of head of 
household 

     

   No 592 94 686 86.3 (83.5-88.8) 394 67 461 85.5 (81.9-88.6)
   Yes 338 63 401 84.3 (80.4-87.7) 225 57 282 79.8 (74.6-84.3)

Head of 
household 
self-employed 
GE 5 days

         

   No 829 136 965 85.9 (83.6-88.0) 550 118 668 82.3 (79.2-85.2)
   Yes 200 32 232 86.2 (81.1-90.4) 147 18 165 89.1 (83.3-93.4)

Contd.
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Table 5—Contd.

Background 
factor

Less than 5 years of age Five years of age and older

Sought healthcare? Point estimate (%)
 (95% CI)

Sought healthcare? Point estimate (%)
(95% CI)Yes No Total Yes No Total

Head of 
household 
self-employed 
<5 days

 

   No 931 157 1,088 85.6 (83.3-87.6) 628 121 749 83.8 (81.0-86.4)
   Yes 101 11 112 90.2 (83.1-95.0) 70 15 85 82.4 (72.6-89.8)

Head of 
household 
salaried GE 5 
days/week

     

   No 986 163 1,149 85.8 (83.7-87.8) 661 163 824 80.2 (77.3-82.9)
   Yes 46 5 51 90.2 (78.6-96.7) 46 5 51 90.2 (78.6-96.7)
Head of 
household 
salaried <5 
days/week
   No 1,004 166 1,170 85.8 (83.7-87.8) 679 126 805 84.3 (81.7-86.8)
   Yes 28 2 30 93.3 (77.9-99.2) 19 10 29 65.5 (45.7-82.1)
Head of 
household 
unemployed
   No 370 46 416 88.9 (85.5-91.8) 274 43 317 86.4 (82.2-90.0)
   Yes 661 121 782 84.5 (81.8-87.0) 422 93 515 81.9 (78.3-85.2)
Caretaker 
self-employed 
≥5 days
   No 668 104 772 86.5 (83.9-88.9) 490 94 584 83.9 (80.7-86.8)
   Yes 358 63 421 85.0 (81.3-88.3) 204 41 245 83.3 (78.0-87.7) 
Caretaker 
self-employed 
<5 days

     

   No 918 156 1,074 85.5 (83.2-87.5) 620 115 735 84.4 (81.5-86.9)
   Yes 109 11 120 90.8 (84.2-95.3) 74 19 93 79.6 (69.9-87.2)
Caretaker 
salaried GE 5 
days/week
   No 713 112 825 86.4 (83.9-88.7) 466 98 564 82.6 (79.2-85.7)
   Yes 316 55 371 85.2 (81.1-88.6) 230 37 267 86.1 (81.4-90.1)
Caretaker 
salaried <5 
days/week
   No 933 141 1,074 86.9 (84.7-88.8) 631 120 751 84.0 (81.2-86.6)
   Yes 96 26 122 78.7 (70.4-85.6) 65 15 80 81.3 (71.0-89.1)
Caretaker 
unemployed
   No 972 160 1,132 85.9 (83.7-87.8) 662 124 786 84.2 (81.5-86.7)
   Yes 55 7 62 88.7 (78.1-95.3) 33 11 44 75.0 (59.7-86.8)

Contd.
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regardless of age, living within informal settle-
ments do not appear to use the multiple licensed 
healthcare-delivery options available within urban 
environments. This is consistent with the recent 
findings of another study of informal settlements 
in Nairobi (9). However, the proportion of patients 
accessing healthcare facilities in our study was 
higher for diarrhoeal disease and for fever (but not 
for respiratory diseases in under-five children) than 
that reported from a rural area in Kenya during a 
healthcare-use study conducted around the same 
time (10).  

Healthcare-use was not significantly different 
among the two age-categories (under-five children 
and older children and adults aged ≥5 years), al-
though under-five children are often at special risk 
of serious outcomes from illness. The results are not 
in agreement with that from another slum setting 
in Nairobi, which showed that infants were priori-
tized by caretakers for healthcare when compared 
with older children (11). Despite being an impover-
ished population, most people sought some sort of 
healthcare for illness outside the home. Although 
the majority of the patients visited licensed clin-

Table 5—Contd.

Background 
factor

Less than 5 years of age Five years of age and older

Sought healthcare? Point estimate (%)
 (95% CI)

Sought healthcare? Point estimate (%)
(95% CI)Yes No Total Yes No Total

Time 
caretaker 
spends away 
from kids
Always at 
home 609 120 729 83.5 (80.6-86.2) 402 87 489 82.2 (78.5-85.5)
   <1 hour 103 13 116 88.8 (81.6-93.9) 57 12 69 82.6 (71.6-90.7)
   2-4 hours 162 22 184 88.0 (82.5-92.4) 108 17 125 86.4 (79.1-91.9)
   5-7 hours 86 6 92 93.5 (86.3-97.6) 81 9 90 90.0 (81.9-95.3)
   8-10 hours 58 7 65 89.2 (79.1-95.6) 39 9 48 81.3 (67.4-91.1)
   >10 hours 12 1 13 92.3 (64.0-99.8) 11 2 13 84.6 (54.6-98.1)
Anytime 
away from 
home 421 49 470 89.6 (86.5-92.2) 296 49 345 85.8 (81.7-89.3)
Time 
(months) 
caretaker 
spends up 
country

     

Always in 
Kibera 158 34 192 82.3 (76.1-87.4) 116 26 142 81.7 (74.3-87.7)
   <1 335 47 382 87.7 (84.0-90.8) 272 51 323 84.2 (79.8-88.0)
   1-5 428 68 496 86.3 (82.9-89.2) 248 47 295 84.1 (79.4-88.1)
   6-9 64 11 75 85.3 (75.3-92.4) 32 7 39 82.1 (66.5-92.5)
   >10 44 8 52 84.6 (71.9-93.1) 21 5 26 80.8 (60.6-93.4)
Rent/month 
(Ksh)

     

None, owns 
home 17 0 17 100 (83.8-100.0) 16 2 18 88.9 (65.3-98.6)
 None, does 
not pay rent 3 0 3 100 (36.8-100.0) 1 2 3 33.3 (0.8-90.6)
   <200 3 0 3 100 (36.8-100.0) 6 0 6 100 (60.7-100.0)
   300-500 599 96 695 86.2 (83.4-88.7) 374 79 453 82.6 (78.7-85.9)
   600-800 275 49 324 84.9 (80.5-88.6) 185 33 218 84.9 (79.4-89.3)
   900-1,200 96 15 111 86.5 (78.7-92.2) 76 14 90 84.4 (75.3-91.2)
   >12,000 38 6 44 86.4 (72.6-94.8) 35 4 39 89.7 (75.8-97.1)
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ics and hospitals, >35% of the patients with respira-
tory, febrile or diarrhoeal illness only visited chem-
ists (pharmacists) and unlicensed kiosks selling 
drugs or other unlicensed care providers instead 
of licensed clinics. Reasons given for not seeking 
healthcare suggest inability to meet costs, along 
with inconvenience. These findings have impor-
tant implications for the delivery of healthcare and 
for public-health interventions. These also suggest 
that comprehensive surveillance for infectious dis-
ease syndromes and emerging pathogens in an 
urban setting would either need to include a large 
number of clinics, hospitals, and kiosks and infor-
mal care providers, or would require community-
based approaches, or ideally, a combination of the 
two.

While most (85%) people sought some sort of 
healthcare, the most common reason reported 
for not seeking healthcare was cost. The Kenya 
National Health Accounts for 2002 (published in 
2005) indicated that households paid for 51% of 
all healthcare costs, and per-capita annual health 
costs were about Ksh 1,500 (US$ 19 in 2002) (12). 
Given that >55% of the Kenyan population is clas-
sified as ‘poor’, cost likely represents a substantial 
barrier to appropriate levels of healthcare. In fact, 
the same survey found that about one-third of 
ill people classified as ‘poor’ did not seek health-
care compared to 15% of the better-off (12). The 
implications for our surveillance activity are as 
follows: to optimize detection of illnesses (so that 
the disease can be characterized and specimens 
collected and tested), health services would need 
to be provided without consideration of cost to 
the population under surveillance.  

The span of time a caretaker spends in the home 
with children was associated with lower health-
care-use for under-five household members, espe-
cially when the caretaker is always at home. We 
cannot confidently explain this finding. Perhaps, 
such caretakers are not being able to seek health-
care outside the household for one child because 
they cannot leave the house due to other children 
who must be cared for. However, not having any-
one available to take care of other children was 
only cited as a reason for not seeking healthcare in 
less than 1% of the time. Another possibility is that 
women who were always at home were less likely 
to have income and to have available funds to pay 
for care. Alternatively, caretakers who are always at 
home may be serving as a healthcare-use ‘proxy’, 
able to monitor the child’s status in the home, and 
only seeking healthcare when the condition wors-
ens.

Over the next two decades, the urban population 
within the developing world is expected to grow 
by nearly three billion while the rural population is 
projected to increase by nearly 500 million (1). Ur-
ban migration has been particularly pronounced in 
Africa (1) where perceived opportunities for gene- 
ration of income and education have encouraged 
mobility at the expense of key factors, such as sani-
tation, hygiene, and dense population, which can 
impact the quality of life. Urban centres often do 
not have the infrastructure to handle the influx of 
people spawning informal settlements which have 
expanded rapidly in many cities in Africa. From 
1971 through 1995, the share of Nairobi residents 
residing within informal settlements increased 
from roughly one-third to >60%, representing a 
population increase from 167,000 to nearly two 
million (13).  

The findings of this survey suggest that diarrhoeal, 
respiratory and febrile illnesses occur commonly in 
Kibera and that while under-five children appear 
to be at particularly high risk of illness, there is also 
substantial morbidity among older children and 
adults. We cannot characterize the incidence rates 
of these syndromes based on this survey since its 
timing (mid-July) does not allow seasonality to be 
taken into account. Active surveillance which be-
gan in 2006 will provide more reliable data on the 
incidence of key infectious disease syndromes and 
their aetiologies and the ability to characterize the 
risk factors and transmission patterns for specific 
pathogens. The findings of this study suggest the 
need for a community rather than facility-based 
design to achieve our objectives for systematic 
disease surveillance in this setting, given the high 
proportion of illnesses not associated with visit to 
a healthcare facility (and a large number of various 
types of healthcare facilities available within this 
urban environment), 

The ‘self-reporting’ nature of the study likely led to 
misclassifications of illness, especially for pneumo-
nia and fever. For example, while the assessment of 
diarrhoea is fairly straightforward, the assessment 
of fever is more subjective, especially when ther-
mometers are rarely used. ARI is even more subjec-
tive as the case definition of ‘cough and difficult 
breathing’ does not necessarily exclude upper respi-
ratory tract infections or bronchitis. Such non-spe-
cific measures have the potential to bias estimates 
of prevalence upward and potentially blur the rela-
tionships between valid syndromes and associated 
appropriate healthcare-use.

As noted above, the findings of this study conduct-
ed within an urban informal settlement differed 
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from a similar study in 2005 that we conducted 
within a rural Kenyan area (10). Within the rural 
setting, distance of residence to healthcare facilities 
played a much larger role in healthcare-seeking be-
haviour. While the proportion of patients access-
ing clinics and hospitals for diarrhoeal disease and 
fever was higher in the urban setting, both studies 
confirmed that facility-based disease surveillance 
(without other components to access patient infor-
mation and relevant specimens) would substan-
tially underestimate the burden of diseases due to 
specific aetiologies. In addition, the proportions of 
the respondents and children reporting diarrhoeal 
and respiratory diseases (but not febrile illness) were 
higher within the urban area, possibly suggesting 
an impact of densely-populated environments 
with sub-optimal sanitation but also potentially 
influenced by different tendencies to recognize 
and/or report an illness in urban versus rural areas. 
Confirmation and characterization of differences 
and similarities will await results of active, compre-
hensive, community-based surveillance now ongo-
ing within villages in Kibera and in rural western 
Kenya. In addition to implications for surveillance 
methodologies and interpretation of surveillance 
data, the findings of the present study suggest that 
strategies are needed to ensure that the massively-
increasing number of urban residents has optimal 
access to medical care and treatment. 
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