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The epidemic of human immunodeficiency virus in Zambia has led to a dramatic rise in the incidence of human
herpesvirus-8 (HHV-8)–associated Kaposi’s sarcoma in both adults and children. However, there is a paucity of
knowledge about the routes of HHV-8 transmission to young children. The Zambia Children’s KS-HHV8 Study,
a large, prospective cohort study in Lusaka, Zambia, was launched in 2004 to investigate the role of household
members as a source of HHV-8 infection in young children and social behaviors that may modify the risk of HHV-8
acquisition. This cohort is distinct from other epidemiologic studies designed to investigate HHV-8 incidence and
transmission because it recruited and followed complete households in the urban central African context. Between
July 2004 and March 2007, 1,600 households were screened; 368 households comprising 464 children and 1,335
caregivers and household members were enrolled. Follow-up of this population continued for 48 months post-
recruitment, affording a unique opportunity to study horizontal transmission of HHV-8 and understand the routes
and sources of transmission to young children in Zambia. The authors describe the study rationale, design,
execution, and characteristics of this cohort, which provides critical data on the epidemiology and transmission
of HHV-8 to young children in Zambia.

cohort studies; herpesvirus 8, human; incidence; sarcoma, Kaposi; Zambia

Abbreviations: AIDS, acquired immunodeficiency syndrome; HHV-8, human herpesvirus-8; HIV, human immunodeficiency virus;
KS, Kaposi’s sarcoma.

Human herpesvirus-8 (HHV-8), also known as Kaposi’s
sarcoma (KS)–associated herpesvirus, is the most recently
described human gamma-herpesvirus reported to be associ-
ated with all forms of KS (1, 2). KS is an illness defining
acquired immunodeficiency syndrome (AIDS) and is the
most common malignancy present in patients infected with
human immunodeficiency virus (HIV) (3). Because of the
ongoing HIV epidemic in sub-Saharan Africa, KS has be-
come one of the most frequently diagnosed cancers in this
region (4). Global seroprevalence of HHV-8 varies greatly
and is generally high in areas where non-HIV-associated
forms of KS (classic or endemic) have been common (5).
Epidemiologic studies from sub-Saharan Africa report an
HHV-8 seroprevalence of 20%–68% in adolescents (6–8).
One such country is Zambia, a part of the ‘‘KS belt’’ where

endemic KS was prevalent and where a significant increase
in KS incidence in adults and children has coincided with
the emergence of the HIV-1 epidemic (9–11). By 1992, KS
accounted for approximately 25% of all childhood cancers
diagnosed in Lusaka, the capital of Zambia (12).

Because a vaccine to prevent HHV-8 infection is not on
the horizon, efforts to reduce HHV-8 transmission are
needed. However, routes of HHV-8 transmission and factors
associated with increased risk of HHV-8 acquisition have
yet to be delineated. On the basis of results from our pre-
vious cohort study in Zambia conducted from 1998 to 2003,
we were the first known to report that 1) early childhood
infection with HHV-8 is common—on the basis of 1,532
child-years of follow-up, we reported that HHV-8 serocon-
version occurs early in life and that the incidence rate of
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HHV-8 seroconversion is 13.8 infections per 100 child-years
by 48 months of age; 2) HHV-8 may be transmitted perina-
tally, albeit rarely; and 3) HHV-8 is detected in saliva but not
in breast milk (13–15). Taken together, these results suggest
that the major mode of HHV-8 transmission to children is by
person-to-person contact, likely via saliva. Several studies
have reported salivary transmission, leading to the emergence
of saliva as the major route of HHV-8 transmission (16–18).

We have also reported that HHV-8 infection in young
children could occur independently of the HHV-8 serostatus
of the mother, suggesting the possible role of other house-
hold members or others in the community in transmitting
infection (15). Therefore, it is critical to evaluate the role of
household contacts in transmitting infection to young chil-
dren, especially in HHV-8-endemic areas such as Zambia.
To date, we know of no cohort study designed to recruit and
follow entire households to investigate HHV-8 transmission
within households. Socioeconomic factors such as low pa-
rental educational levels, use of water from a communal
source, and low income levels have been implicated as risk
factors associated with HHV-8 seroprevalence; these studies
were cross-sectional in design and thus were unable to as-
sociate specific risk factors with incident HHV-8 infection
(19–21). Therefore, the Zambia Children’s KS-HHV8 Study
was designed to include a longitudinal 4-year follow-up of
recruited households, with the specific objective of deter-
mining the rate and source of horizontal transmission of
HHV-8 to young children. We aimed to investigate whether
HHV-8 could be transmitted to young children through ca-
sual, person-to-person contact within a household.

Conducting prospective cohort studies is a challenging
endeavor, particularly in resource-poor settings such as
Zambia, which has a poor infrastructure, high poverty
levels, and a limited number of skilled personnel. The aim
of this paper is to describe the rationale, design, execution,
logistics, and characteristics of a large, observational,
household-based cohort study in Lusaka, Zambia.

MATERIALS AND METHODS

Study population and site

The Zambia Children’s KS-HHV8 Study is a community-
based cohort study executed by investigators at the Univer-
sity Teaching Hospital in Lusaka, Zambia, in collaboration
with investigators at the University of Nebraska-Lincoln.
The study coordinating office was based at the University
Teaching Hospital, with an independent clinic for recruit-
ment and follow-up of study participants and a fully equipped
laboratory for biospecimen processing, testing, and storage.
The study office also houses the data management team and
the study coordinator; together, they manage the paper and
electronic versions of questionnaires, study-related forms,
and laboratory results. All study personnel at the clinic and
laboratory are Zambians, and all study-related discussions
and decisions are made by consensus by the study coordi-
nator, Zambian- and US-based study directors, and principal
investigators. This study was approved by the institutional
review board at the University of Nebraska-Lincoln and the
Ethics Board of the University of Zambia.

Screening for enrollment

Recruitment and long-term follow-up of participants in
Zambia can be a difficult process. There is general disinter-
est in participating in research studies because the economic
and educational status of an average household is low, with
approximately 64% of Zambian households living below the
poverty line (in 2006) (22). Zambia is one of the poorest
countries in sub-Saharan Africa, with a large percentage of
a highly mobile population living in unorganized and
densely populated settlements called ‘‘compounds,’’ making
it difficult to locate and track study participants.

To achieve a high follow-up rate, we tried a novel method
to create interest in the study and encourage follow-up
visits. Community health workers, who were trained and
educated about the study goals, spread the information
about the goals of the study in their communities. These
workers were residents of Lusaka and were instructed to
reach potential study participants not only from within their
residential areas and clinics but also from areas and clinics
in other compounds. Community health workers provided
potential study participants with basic information about the
study goals and expectations and gave them an opportunity
to ask questions. If interested, participants were directed to
visit the study office at the University Teaching Hospital,
where trained study nurses provided comprehensive
information about the study and answered all relevant
questions. HIV and HHV-8 counseling was also given,
and written informed consent was obtained to participate
in the study. Upon providing consent, each household and
each member of the household was given a unique identi-
fication number. Participation incentives included the
availability of basic health care at the study clinic,
counseling for all study participants, common medications
at no cost, and reimbursement of travel costs to the study
office and clinic.

Our objective was to enroll complete households that had
at least one HHV-8–negative child (referred to as the index
child). The 4 eligibility criteria were as follows:

1. Each household with at least one HHV-8–negative index
child between 6 and 24 months of age (children younger
than age 24 months were screened for HHV-8 serosta-
tus). Children less than age 6 months were not recruited
to avoid detecting residual maternal antibodies, which
can be detected in children up to 6 months of age (23).

2. The household members had to reside in Lusaka District.
Our early research experience suggested that participants
living outside Lusaka were difficult to recruit or follow
up because of their inability to travel or their disinterest
in traveling to the study site at the University Teaching
Hospital. According to the 2000 census, 14% of the Zam-
bian population lived in Lusaka District; we therefore
decided to limit our research to study participants resid-
ing in Lusaka District (24).

3. All members of the household, up to a total of 10, had to
agree to participate and visit the study office for sched-
uled follow-up visits. The size of the household was
limited to 10 to help control the number of possible
contacts with the index child.
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4. The child could not be seriously ill (e.g., with tubercu-
losis, cancer, or AIDS) on the day of screening to ensure
timely follow-up visits. Seriously ill children were ex-
cluded only because of their inability to travel or because
of health risks involved in traveling to the study clinic.

On meeting all eligibility criteria, all members of the
household had to return to the study office for enrollment
within 1 month of screening. In addition, a small number
(n ¼ 34) of HHV-8–positive children younger than 24
months of age were enrolled as a control group to investigate
the risk factors associated with HHV-8 infection for
a baseline cross-sectional analysis.

Enrollment and follow-up

The HHV-8–negative children, along with their primary
caregiver, were requested to return for follow-up visits every
4 months until age 48 months; the other household members
were followed annually. During each visit, all study partici-
pants received a physical examination and free medications
for common ailments such as worm infestation, fever, and
minor aches and pains as well as multivitamin supplements in
case of malnourishment. During enrollment and at each
follow-up visit, various biologic specimens were collected
(as described below), health assessments were completed,
and questionnaires to obtain demographic and behavioral
information were administered (Table 1). Throughout the
duration of the study, additions to the household that increased
its size were enrolled either as index children if they were 2
years of age or younger or as household members if they were
older than age 2 years. Community health workers tracked
study participants who did not return for scheduled visits to

remind them of their missed visits or, if they decided to
withdraw, determine the reasons for study withdrawal.

The major outcome variable of interest was HHV-8 sero-
status at each visit. Outcome assessment was conducted by
testing plasma collected from each infant during each
follow-up visit for evidence of HHV-8 infection, as
described previously (25). In addition, HHV-8 was detected
in buccal swabs at each visit.

Data collection instruments and exposure assessment

Structured interview questionnaires were developed to
collect information on factors that may be associated with
increased risk of horizontal transmission of HHV-8 to the
index child. The content of these questionnaires was based
on discussions with focus groups conducted in March 2004
(26). Discussions with men and women from diverse ethnic
and socioeconomic backgrounds were conducted to deter-
mine various behavioral and sociocultural practices that
could impact the risk of the index child acquiring HHV-8.
The questionnaires were administered to the caregiver dur-
ing enrollment and at each follow-up visit in English or by
using the local language (translated into commonly used
languages, Bemba or Nyanja, by the interviewer). Questions
pertained to household living conditions (electricity, water
source, toilet facilities, number of rooms/sleeping areas,
household density), behaviors involving food and drinks
(premastication, sharing sweets and/or drinks), health and
personal care practices (e.g., bathing habits, oral hygiene,
use of traditional medicine and use of saliva to soothe in-
juries), demographic variables (sex, age, education of the
primary caregiver, household size, playmates), medical his-
tory (ailments and hospitalizations), and health assessments

Table 1. Questionnaires, Biologic Specimens Collected, and Laboratory Measures for the Zambia Children’s KS-

HHV8 Study, Lusaka, Zambia, 2004–2009

Visit and Questionnaire Samples Collected Tests Performed

Screening

Screening questionnaire for eligibility Blood HHV-8

Enrollment

Enrollment questionnaire

Basic medical examination

Demographic characteristics

Baseline data

Household behavioral data

Developmental milestones

Blood, buccal swab HIV, CD4 count, HHV-8 serology, DNA
detection in buccal swabs, others if
indicated (malaria, syphilis)

Follow-up

Follow-up questionnaire

Basic medical examination

Changes in medical conditions

Household behavioral data

Developmental milestones

Blood, buccal swab HIV, CD4 count, HHV-8 serology, DNA
detection in buccal swabs, others if
indicated (malaria, syphilis)

Abbreviations: HHV-8, human herpesvirus 8; HIV, human immunodeficiency virus; KS, Kaposi’s sarcoma.
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of the primary caregiver and the child. Developmental mile-
stones of the child were also recorded.

Data management

Answers from the printed copies of the questionnaires
and laboratory test results were recorded in the database
and managed locally. Databases were generated by entering
each form twice and comparing both entries to identify and
correct entry errors. At study initiation, we used optical
character recognition software to transfer information from
each form to the database. However, character recognition
and record posting problems were frequently encountered,
leading to extensive manual data cleaning. Subsequently,
manual entry using Microsoft Access software (Microsoft
Corporation, Redmond, California) forms was used, which
significantly improved data quality. Copies of the database
were regularly provided to the study staff at the University
of Nebraska-Lincoln, where analytic data sets were gener-
ated and are currently being used for analysis, review, and
publication by study investigators.

Biospecimen collection and processing

All samples collected at the clinic were processed by the
study laboratory within 2 hours of collection. Venous blood
was collected from all study participants at every visit, and
plasma was separated and stored. The peripheral blood
mononuclear cell pellet was divided into 2 vials; one was
stored at �80�C, and the other was lysed for DNA extrac-
tion. During the screening visit, both the child and the
caregiver were tested for the presence of HHV-8 and
HIV-1 antibodies, as described previously (25). Screening
for the presence of HIV-1 antibodies was performed by
using Abbott Determine (Abbott Laboratories, Chicago,
Illinois) and was confirmed by using Unigold (Trinity Bio-
tech, Bray, Ireland) test kits, according to the HIV-1 testing
guidelines of the Zambia Ministry of Health. For children
younger than 18 months of age, polymerase chain reaction
was performed in the study laboratory using dried blood
spots. Buccal cells were also collected at each visit by
scraping the buccal cavity with a cotton swab; the cells
were then stored in a collection tube containing Cell Lysis
Solution (Qiagen, Valencia, California) to stabilize the
DNA until DNA extraction was conducted. DNA extracted
from buccal cell lysates was used for investigating HHV-8
detection in the oral cavity, frequency of detection, and
HHV-8 viral load.

RESULTS

From July 2004 to March 2007, caregivers from 1,600
Zambian households, including 1,657 index children youn-
ger than age 24 months, visited the study clinic to participate
in the study. All were residents of 1 of 40 townships within
Lusaka District (refer to Web Figure 1, which is posted on
the Journal’s Web site (http://aje.oupjournals.org/)). Al-
though our attempt was to sample from all areas of the city,
we were unable to sample equally from all residential areas,
especially those containing residents of higher socioeco-

nomic status. One of the major objectives of this study
was to determine increased risk of HHV-8 acquisition by
the index child when an HHV-8–positive member was pres-
ent in the household. To achieve this objective, our goal was
to recruit and retain at least 370 index children to ensure
85% power to detect change in the HHV-8 seroconversion
difference from 12% in HHV-8–negative households to 22%
in HHV-8–positive ones over a 4-year period, at a signifi-
cance level of 0.05. By the end of the study period, 464
index children and 1,335 household members were enrolled
(Figure 1).

During the first visit to the clinic, eligibility was deter-
mined after the caregiver provided informed consent to par-
ticipate in the study. Refusal to participate at this visit was
rare (0.5%) because caregivers had a basic understanding of
the study from community health workers before they at-
tended the study clinic. The most common reason for refusal
was fear of blood collection. Eligibility criteria were met by
participants of 1,023 households, who were invited to return
with the entire household within 1 month (Figure 1). Of
these, all members of 368 households (1,799 total study
participants) were enrolled and followed. In 254 house-
holds, one or more household member(s) could not attend
the study clinic within the specified enrollment period; thus,
these households were considered incomplete and were not
followed at later time points. The enrollment rate of com-
plete households compared with households initially
screened was 23.0%. Variation was noted in enrollment
rates between townships (P < 0.0001), most likely as a result
of distance and accessibility to the study site (data not
shown).

The annual enrollment and characteristics of 464 index
children and 1,335 household members during the enroll-
ment period are summarized in Table 2. Of the 464 index
children initially enrolled, 395 (85%) returned for one
or more visits. The baseline characteristics of the 368
enrolled, complete households are summarized in Table 3.

Attended Study Clinic
N = 1,600

Completed Interview
N = 1,592

Complete Families Enrolled
N = 368

Did Not Provide Consent
n = 8

Incomplete Families
n = 254

Eligible for Enrollment
N = 1,023

Enrolled
N = 622

Ineligible
n = 626

Index Children
n = 464

Household Members
n = 1,335

Did Not Return for Enrollment
n = 401

Figure 1. Flowchart describing recruitment of the study cohort for
the Zambia Children’s KS-HHV8 Study, Lusaka, Zambia, 2004–2009.
HHV-8, human herpesvirus 8; KS, Kaposi’s sarcoma.
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Homes were generally small in size (mean, 2 rooms), with
a mean of 4.7 household members per household. A majority
of the households were of lower socioeconomic status, hav-
ing no electricity, running water, or in-home toilet facilities.

Table 4 summarizes the characteristics of the primary
caregiver and his or her relationship with the enrolled index
child. A number of different household structures were rep-
resented, including multiple index children in a single
household. The second index child could be a younger sib-
ling, a niece, a nephew, or another extended family member
living in the household. Of the 464 enrolled index children
from 368 households, 97% of caregivers were the mothers
of these children, while others included grandmothers,
aunts, fathers, and even cousins. A majority of primary
caregivers were between 20 and 29 years of age (54.3%;
age range, 14–78 years). Households were classified as ‘‘2
parent’’ if both a mother and a father of at least 1 index child
in the household were present; ‘‘single parent’’ if only 1
parent was available in the household (all the single parents
in our enrolled cohort were mothers); and, if there were no
parents or if the household included another adult such as an
aunt or uncle, these households were classified as ‘‘extended
family.’’ Nearly half (49.7%) of the households were clas-
sified as either ‘‘single parent’’ or ‘‘extended family,’’ which
reflects a community continuing to suffer a high adult mor-
tality rate from HIV/AIDS and related conditions. Most of
the primary caregivers in the cohort (54%) had completed
primary education; no primary caregiver reported education
beyond high school.

DISCUSSION

In this paper, we describe the study rationale, design, and
methods of the Zambia Children’s KS-HHV8 Study in Lu-
saka, Zambia. This study is the only one known to recruit
and follow complete households in an HIV/AIDS- and KS-
endemic area such as Zambia. Our objective was to design
and implement a study to examine HHV-8 incidence and
factors associated with HHV-8 acquisition by young chil-
dren. Collection of a wide range of demographic, medical,
and behavioral data and of biologic samples during each
visit enabled us to meet our objectives.

This is the second cohort study being undertaken by our
group. Several steps implemented in this study ensured its
success in terms of recruitment and follow-up. It enabled us
to establish a fully equipped, modern diagnostic laboratory
on the premises of the University Teaching Hospital, which
provided no-cost service to University Teaching Hospital
patients, helping build positive relationships with local
health officials. Additionally, establishing the study clinic
helped to provide basic medical care to study participants
who seldom have access to quality medical care, encourag-
ing participation and high follow-up rates. The study em-
phasized follow-up of children for childhood health and
wellness, prevention of common childhood illnesses with
regular household checkups, and a focus on the well-being
of the child rather than only an emphasis on testing for HIV-
1 infection. This process was chosen to increase participa-
tion rates because some households are not eager to take

Table 2. Enrollment Characteristics of Study Participants During Each Year of the Zambia Children’s KS-HHV8

Study, Lusaka, Zambia, 2004–2009

2004 2005 2006 2007 2008 Total

No. % No. % No. % No. % No. % No. %

Index children 11 171 151 92 39 464

Sex

Female 6 54.5 81 47.4 62 41.1 46 50.0 24 61.5 219 47.2

Male 5 45.5 90 52.6 89 58.9 46 50.0 15 38.5 245 52.8

Age, months

0–5 0 0 9 15 2 26

6–12 4 61 64 45 33 207

13–18 6 42 36 19 4 107

19–24 1 51 41 10 0 103

25–29 0 17 1 3 0 21

Household members 38 567 500 226 4 1,335

Sex

Female 19 50.0 321 56.6 288 57.6 136 60.2 2 50.0 766 57.4

Male 19 50.0 246 43.4 212 42.4 90 39.8 2 50.0 569 42.6

Age, years

�5, child 9 104 89 39 0 241

6–15, youth 9 197 171 70 2 449

>15, adult 20 266 240 117 2 645

Total enrolled 49 738 651 318 43 1,799

Abbreviations: HHV-8, human herpesvirus 8; KS, Kaposi’s sarcoma.
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part in HIV-1 studies compared with studies emphasizing
the general well-being of the child; participation in HIV
studies may still be associated with a stigma. In addition,
some participants still do not want to know their HIV status.
Therefore, child health was the most emphasized point dur-
ing each visit.

Close collaboration with local community health workers
was of immense help during screening and recruitment of
households. Educational level is low in most communities
in Lusaka, which made it difficult to spread the correct mes-
sage regarding the study objectives. Community health
workers helped to educate the clients about the objectives,
and they addressed participant fears and questions in the local
language and a familiar setting, achieving high consent rates
among the participants who attended the study clinic. Com-
munity health workers also reduced the need for lengthy
study descriptions at the clinic because they had previously
been provided, allowing more time to be dedicated to medical
or counseling needs. In addition, all study personnel in Zam-
bia were local people who helped establish contacts and gain
the trust of study participants, which was critical to achieving
enrollment goals and high follow-up rates. In our experience,
research studies in Zambia will greatly benefit by clearly
defining and explaining the benefits to study participants. A
high poverty level makes it difficult to garner interest about
research studies among these participants; their individual
problems are so severe that they have little time, energy, or
resources to participate in research studies.

Cohort studies are a challenge to plan and execute, even
more so in a low-resource setting such as Zambia. In our

experience, high-tech equipment does not work well with-
out constant technical support. We think that one reason for
the malfunctioning scanning software was the lack of fire-
wall protection for the University Teaching Hospital net-
work of computers. Affordable Internet service in Zambia
is often slow and unreliable, making many tasks tedious.
Another common problem faced by the study personnel
was ensuring that the enrolled household was indeed one
unit. To establish this fact, all clients were asked to clearly
define the relationships. For example, a client describing her
sister’s son as ‘‘like a son’’ was further queried to determine
whether the client was taking care of the child briefly or
whether the child was indeed living with the household.
The household structure in Zambia is markedly different
from that in Western countries, with a common joint family
system, leading to a large household size. Addition of new
household members is also common in Zambia because of
relatives staying for extended periods of time and because
young children for whom one or both parents have died are
cared for. Careful planning and explanation of the definition
of ‘‘household’’ is essential for such studies.

This study design had several strengths. Several elegant
studies that have examined HHV-8 seroprevalence in chil-
dren have been reported (17, 21, 27, 28). However, most are
cross-sectional in design and cannot provide incidence

Table 4. Characteristics of the Primary Caregivera in the Zambia

Children’s KS-HHV8 Study, Lusaka, Zambia, 2004–2009b

Characteristic No. %

Primary caregiver relationship to the index
child (N ¼ 464)

Mother 449 96.8

Grandmother 6 1.3

Aunt 7 1.5

Father 1 0.2

Cousin 1 0.2

Primary caregiver’s age, years (N ¼ 368)

<20 25 6.8

20–29 200 54.3

30–39 120 32.6

�40 23 6.3

Parental caregiver status within households
(N ¼ 368)

Households with 2 parents 185 50.3

Households with a single parent 130 35.3

Households with extended family 53 14.4

Education of the primary caregiver (N ¼ 368)b

None 33 9.0

Primary 200 54.3

Secondary 102 27.7

Abbreviations: HHV-8, human herpesvirus 8; KS, Kaposi’s sarcoma.
a A primary caregiver is defined as the household member with the

most contact with the child.
b All numbers do not equal total household numbers because of

missing values.

Table 3. Characteristics of 368 Enrolled Households in the Zambia

Children’s KS-HHV8 Study, Lusaka, Zambia, 2004–2009a

Characteristic No. %

Household members

�3 87 23.6

4–5 175 47.6

>5 106 28.8

Rooms in the home

1 89 24.2

2–3 223 60.6

�4 23 6.3

Electricity in the home

Yes 64 17.4

No 270 73.4

Toilet in the home

Shared outhouse (latrine) 329 89.4

Flush toilet in own house 6 1.6

Water source

Community tap or shared with neighbors 291 79.1

Tap outside on property or in own house 44 12.0

Abbreviations: HHV-8, human herpesvirus 8; KS, Kaposi’s sarcoma.
a All numbers do not equal total household numbers because of

missing values.
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estimates during early childhood in relation to the factors
that may be associated with increased incidence. In addi-
tion, very few studies have focused on assessing infection
within households, especially in endemic areas such as
Zambia. Unlike in Western countries, where primary infec-
tion occurs mostly after adolescence, our previous studies
have shown that children are infected in Zambia at a young
age (15). We had a unique opportunity to study whether the
source of infection is within or outside the household.

Nevertheless, despite careful planning, this cohort may
still have certain limitations. We were unable to recruit
households from more affluent backgrounds, thus limiting
the ability to generalize our findings to different living sit-
uations. However, with 64% of Zambian households living
in poverty, our results should be generalizable to the major-
ity of the Zambian population. In addition, since we had to
limit the household size to 10, we may have missed the
effect of larger household size on HHV-8 acquisition, but
we could still analyze the effect of increasing family size on
HHV-8 acquisition for as many as 10 household members.
Because we did not collect saliva samples, we could have
potentially missed detecting cell-free virus shed in the oral
cavity. Another potential limitation could be self-selection
bias; because medical benefits were provided, the study par-
ticipants may have been of poorer overall health because of
HIV infection, malaria, parasitic infections, or tuberculosis
and had more of an incentive to enroll as well as to continue
follow-up. If a selection bias was present, we will still be
able to assess HHV-8 acquisition using information about
the overall health of individuals as predictor variables.

An additional limitation could be information bias; some
of the questions regarding eating habits or personal care
habits may elicit a defensive response by the caregiver, re-
sulting in answers that err toward more socially acceptable
habits. To decrease this potential bias, the questionnaire was
carefully worded to avoid possible negative connotations,
and the interviewers were instructed to ask questions in
a nonjudgmental manner. In addition, since participants
were informed of their own and their child’s HHV-8 status
at follow-up visits, this factor could potentially alter their
interactions with the child. The caregiver could assume that
certain behaviors that were being asked about on a regular
basis were important and may have changed their behavior.
To avoid this potential problem, participants were not told
that any questioned behaviors were known to be associated
with HHV-8 transmission.

The results of this study have the potential to contribute to
the design of effective health behavior interventions to pre-
vent HHV-8 infection and to overall community health pro-
motion. Designing effective behavioral interventions to
prevent HHV-8 transmission to young children requires us
to investigate the degree to which that behavior is influenced
by attitudes, perceived norms, and self-efficacy. The ques-
tionnaire data collected from study participants will be crit-
ical in understanding these potential determinants of
transmission. The laboratory and virologic data will help in
understanding the biology of HHV-8 in the Zambian setting.

To summarize, this study was designed to yield critical
clinical, demographic, laboratory, and behavioral data use-
ful for answering a variety of questions about HHV-8 trans-

mission: Does a child acquire HHV-8 infection from within
a household? Does HIV-1 infection of the child or house-
hold member increase risk of HHV-8 acquisition in a child?
What behavioral or lifestyle risk factors increase the risk
that a child will acquire HHV-8?
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