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Abstract

Malaria Prevention Measures and Household Characteristics of Children Living
with Biological Parents Compared to Children Living with Non-Parent Guardians
included in the 2009 Uganda Malaria Indicator Survey

By Samantha Dolan

Background: Uganda has more than 2.7 million orphans or children living with non-parent
guardians (NPG) who may have limited access to malaria prevention measures compared to
children living with their biological parents (BP).

Methods: We analyzed weighted data from the 2009 Uganda Malaria Indicator Survey for
malaria and prevention measures including blood smear readings, insecticide-treated net (ITN)
ownership and use, and household characteristics for children under 5 years (under-fives) living
with either NPG or BP. Two-sided Rao Scott Chi-square tests were used to compare categorical
data and Wilcoxon rank sum tests were used for testing distribution differences between
continuous variables.

Results: Of 3933 under-fives, 707 (18%) were categorized as living with NPG during household
surveys. The median age and sex of the head of the household differed for each group; for
children living with NPG the median age was 54 (47-63) years while for children living with BP
it was 34 (28-40) years (p<.01), 46% of heads of households for children living with NPG were
male, while for children living with BP, 82% were male (p<.01). Of children living with NPG,
76% lived in a home with an ITN compared to 80% of children living with BP (p=.33). Of those
households with a bednet for sleeping, 42% (95% CI: 33-50) of children living with NPG versus
25% (95% CI: 21-28) of children living with BP did not have any children sleep under the bednet
the night before the survey (p<.01). Of children living with NPG, 45% (95% CI: 41-49) had a
positive malaria blood smear, compared to 42% (95% CI: 40-44) of children living with BP
(p=0.31). Adjusting for age, age and sex of the head of the household, wealth, and whether
children slept under a bednet the night before the survey, the odds ratio of a positive malaria
blood smear was over four times greater for children living with NPG than those living with BP
(OR: 4.2, 95% CI: 1.8-9.7, p<.01). There were statistically significant interaction terms between
guardianship and whether children slept under a bednet (p<.01) as well as age of the head of the
household (p=.02).
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Chapter I: Background/Literature Review

Malaria

Malaria is an infectious disease of humans and other animals caused by the
parasites of the genus Plasmodium, which is transmitted by the bite of an infected female
anopheles mosquitoes in tropical and subtropical regions of the world[1]. Four species of
the Plasmodium parasite are responsible for most human cases of malaria in Africa: P.
falciparum, P. vivax, P. ovale, and P. malariae. The global burden of malaria affects the
nearly 3.3 billion individuals at risk for the disease in 109 different countries, the
majority in sub-Saharan Africa (SSA) [2].

The P. falciparum species causes the most severe form of malaria, accounts for
most malarial deaths, and is the dominate species in SSA[3, 4]. In 2010, the World
Health Organization estimated that there were 174,000,000 cases of malaria in Africa and
596,000 deaths[4]. P. falciparum infection can clinically manifest as an acute febrile
illness and if untreated can rapidly progress to other severe and life threatening
conditions such as cerebral malaria, respiratory distress, and severe anemia [5]. In areas
with high and intense malaria transmission, such as SSA, young children, with
inadequate immunity to malaria and pregnant women are the populations most vulnerable
to acute illness and severe forms of the disease[6]. Persistent sub-clinical infections
(parasitemia), particularly in children can lead to other ill-health outcomes (e.g. anemia)
as well as cognitive impairments[7].

Malaria control is difficult, especially in SSA due to efficient vector mosquitoes

responsible for transmitting the parasite, the high prevalence of the species of parasite



that is most deadly, climate favorable to transmission, poor public health infrastructure,
and the high costs of effective control intervention[6]. Currently, the four most effective
malaria control interventions are prompt and effective malaria case management with
Artemisinin-based combination therapy (ACTSs), increase in the distribution of insecticide
treated bednets (ITNs), a rise in indoor residual spraying (IRS), and intermittent
preventive treatment of malaria in pregnant women [8].

Between 2000 and 2011, the burden of malaria has declined by 33% in the World
Health Organization’s defined African region[9]. However millions still suffer despite the
distribution of effective prevention methods and the use of highly effective drugs for
treatment of malaria. Rapid declines in the burden of malaria in SSA (and globally) are
challenged by emerging antimalarial drug resistance (artemisinins), insecticide resistance
(pyrethreoids), treatment of unconfirmed cases, inability of public and government
commitments to provide sustained support for drugs and prevention methods, and poor
healthcare infrastructure [4].

Malaria due to P. falciparum not only affects an individual’s health, but their
livelihood, their family’s income, and contributes to government expenses. It has been
estimated that the direct costs of malaria morbidity and mortality are at least US$ 12
billion per year in Africa[10]. Around 35.4 million disability adjusted life years (DALYS)
in sub-Saharan Africa are estimated to be due to the burden of malaria[11]. Individuals
and their family members must pay for healthcare services, transportation to clinics,
might lose work days, and have to pay funeral costs. Governments have to supply drugs,

public health interventions, and health facilities[2].



Uganda is one of the SSA countries most severely affected by the burden of
malaria, with one-hundred percent of its population at risk for malaria infection[12].
Uganda, with a population of 35,600,000 people[12] and a life expectancy of 50
years[13], has some of the highest transmission rates and has the third highest number of
deaths attributed to malaria within Africa[14]. In 2007, there were around 12,700,000
reported malaria cases and 47,000 deaths due to malaria[14]. For children under five
years, malaria is responsible for almost half of inpatient deaths[12]. Mortality from
malaria in children is estimated to be between 70,000 and 100,000 deaths annually[13].

In over 90% of Uganda, malaria transmission is stable and perennial, the
remainder of the country has unstable transmission, particularly in the highland areas of
the country[13]. Of the areas with stable transmission, 70% have very high transmission
levels where individuals experience more than 100 infective bites per person per year. It
has been approximated that an individual living in one of the higher transmission areas
can receive up to 1,500 infectious bites per year[14]. There are two peaks in rainfall in
the country, one from March to May and the other from September to December; malaria
transmission peaks following the rainy seasons. P. falciparum accounts for approximately
90 to 98% of diagnosed cases of malaria in Uganda and the parasite is predominantly
transmitted by the Anopheles gambiae and A. funestus mosquito species.

Through the country’s National Malaria Control Program, long-lasting
insecticidal nets (LLINSs), IRS, environmental management, malaria case management
with ACTs, treatment and prevention during pregnancy, and early detection and response
to epidemics have been implemented throughout the country[13]. IRS coverage is

targeted in epidemic-prone areas and around 6 million LLINs have been distributed. For



case management, ACTSs replaced the less efficacious combination of chloroquine and

sulphadoxine-pyremethamine.

Orphans and Vulnerable Children

In Uganda, close to 3 million children ages 0 to 17 were orphans as of 2009, 1.2
million of them were orphaned due to HIV/AIDS[15]. In the early 1990s, the HIV
epidemic in Uganda caused a rise in adult mortality; in the late 1990s, incidence of HIV
began to stabilize and then decline, however orphan prevalence remained high[16]. Many
of these children either live with their surviving parent, or become absorbed into the
households of their extended families [17]. However, more recently, due to the increase
in the number of orphans, and the weakening of the extended family’s ability to take care
of additional children, there has been an increase in the number of child-headed
households[18]. Orphans are typically taken into female-headed households and often by
older relatives, mainly grandmothers[19].

Orphans and children living with non-parent guardians (NPG) are often more
vulnerable to poor health, economic loss, educational boundaries, and psychological
issues; they face different challenges than those children living with their biological
parents (BP)[16, 20-22]. Regarding education, they are less likely to be at the same
educational level as non-orphans[16]. Studies have found inconsistent results concerning
the differences in health indicators for orphans compared to biological children. One
study from Kenya, found that the prevalence of fever, malaria parasitaemia, history of
iliness, hemoglobin levels, use of bednets, and height-for-age Z scores did not differ

between orphans and non-orphans. Although this study did find that orphans had weight-



for-height Z scores that were 0.3 standard deviations below those of non-orphans[23]. A
cross-sectional survey performed in central Kampala, Uganda, found that orphans were
sick more often than non-orphans in the two weeks preceding the survey, however there
was no significant difference in health seeking behavior or growth indicators between
orphans and non-orphans[20]. Another study found that orphaned children experience a
wide range of health risks and have limited access to material and social resources[21].
Those households absorbing orphans are more likely to be monetarily poor, because there
is an increase in the “dependency ratio”, where fewer individuals are supporting more
dependents, and where having unmet needs, such as lack of education, food, medical
care, and clothes, is common[22].

Child-headed households are distinctively different than adult-headed households.
Heads of households who are children generally have less knowledge about the signs and
symptoms of malaria, they’re less likely to seek health care, and they’re more likely to
use herbal remedies for the treatment of malaria[24]. For the purposes of this study,

child-headed households were not included in the analysis.

Malaria Indicator Survey, Uganda

The Malaria Indicator Survey (MIS) was implemented in Uganda to determine the
progress being made in malaria control and prevention. The objectives of the 2009 MIS
included:

e “Measure the extent of ownership and use of mosquito bed nets
e Assess coverage of the intermittent preventive treatment program for

pregnant women



e Identify practices used to treat malaria among children under age 5 and the
use of specific anti-malarial medications

e Measure the prevalence of malaria and anemia among children age 0-59
months

e Determine the species of plasmodium parasite most prevalent in Uganda

e Assess knowledge, attitudes, and practices regarding malaria in the

general population”

This study aims to determine whether orphans and children under 5 years of age
in Uganda living with NPG, captured in the MIS of 2009, have different malaria
prevention and disease indicators compared to children living with BP. Few previously
published studies have addressed this issue. Findings of this study will help to determine
whether the MIS is capturing a representative sample of Ugandan children, in particular
ensuring that children living with NPG are included. The MIS data is important for
determining the burden of malaria within many of the sub-Saharan African countries and
helps to identify gaps in prevention and regions which need additional interventions or

assistance.

Chapter I1: Manuscript

Malaria Prevention Measures and Household Characteristics of Children Living
with Biological Parents Compared to Children Living with Non-Parent Guardians
included in the 2009 Uganda Malaria Indicator Survey

Samantha Dolan



Abstract
Background: Uganda has more than 2.7 million orphans or children living with non-parent

guardians (NPG) who may have limited access to malaria prevention measures compared to
children living with their biological parents (BP).

Methods: We analyzed weighted data from the 2009 Uganda Malaria Indicator Survey for
malaria and prevention measures including blood smear readings, insecticide-treated net (ITN)
ownership and use, and household characteristics for children under 5 years (under-fives) living
with either NPG or BP. Two-sided Rao Scott Chi-square tests were used to compare categorical
data and Wilcoxon rank sum tests were used for testing distribution differences between
continuous variables.

Results: Of 3933 under-fives, 707 (18%) were categorized as living with NPG during household
surveys. The median age and sex of the head of the household differed for each group; for
children living with NPG the median age was 54 (47-63) years while for children living with BP
it was 34 (28-40) years (p<.01), 46% of heads of households for children living with NPG were
male, while for children living with BP, 82% were male (p<.01). Of children living with NPG,
76% lived in a home with an ITN compared to 80% of children living with BP (p=.33). Of those
households with a bednet for sleeping, 42% (95% CI: 33-50) of children living with NPG versus
25% (95% CI: 21-28) of children living with BP did not have any children sleep under the bednet
the night before the survey (p<.01). Of children living with NPG, 45% (95% CI: 41-49) had a
positive malaria blood smear, compared to 42% (95% CI: 40-44) of children living with BP
(p=0.31). Adjusting for age, age and sex of the head of the household, wealth, and whether
children slept under a bednet the night before the survey, the odds ratio of a positive malaria
blood smear was over four times greater for children living with NPG than those living with BP

(OR: 4.2,95% CI: 1.8-9.7, p<.01). There were statistically significant interaction terms between



guardianship and whether children slept under a bednet (p<.01) as well as age of the head of the

household (p=.02).



Introduction

Among the Ugandan population, malaria is a severe health burden that affects millions of
people. One-hundred percent of the population is at risk of malaria infection, Uganda
experiences some of the highest transmission rates in Africa[12, 14] and the parasite
species contributing to the most morbidity is Plasmodium flaciparum transmitted mainly
by bite of an infected female Anopheles gambiae mosquitoes. Children under five years
and pregnant women are most at risk of acquiring the infection and developing severe
malarial disease due to their lack of immunity and weak immune system. The most
severe manifestation in children being cerebral malaria, respiratory distress, and severe
anemia [5]. In Uganda, between 70-100,000 deaths are reported to be due to malaria in
children under-five annually[13].

Uganda has a large number of orphaned and vulnerable children due to the large
HIV epidemic peaking in the early 1990s[16]. Approximately 1.2 million children in
Uganda are orphaned due to HIV/AIDS, contributing to the 3 million total orphans in the
country[15]. In many sub-Saharan African countries, orphans live with a surviving parent
or become absorbed into the households of their extended family [17]. Often, orphans are
taken in by older female relatives, mainly grandmothers[19]. As the number of orphans
increases, the ability of extended families to take care of these children has decreased,
potentially leading to orphans being more vulnerable to poor health, economic loss,
educational boundaries, and psychological problems[16, 20-22].

Few studies have assessed how the burden of diseases, other than HIV/AIDS,
differs between orphans and children living with non-parent guardians (NPG) compared

to those children living with their biological parents (BP). One study in Kenya found that
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the prevalence of fever, malaria, parasitaemia, history of illness, hemoglobin levels, use
of bednets, and height-for-age Z scores did not differ between orphans and non-
orphans[23]. Another study from Uganda concluded that orphans were sick more often
that non-orphans two weeks preceding a cross-sectional survey[20]. This study aims to
determine whether malaria prevention and disease indicators differ between those

children living with NPG compared to those living with BP.

Methods

Survey Methods

The Uganda Bureau of Statistics (UBOS) and the Uganda Malaria Surveillance
Project (UMSP) implemented the Malaria Indicator Survey (MIS) for the National
Malaria Control Program in Uganda in 2009. A two-stage sample design was utilized to
conduct a cross-sectional study of health and demographic characteristics by household.
The sample of households was stratified into 10 survey regions throughout the country.
Each of the regions was made up of 8 to 10 contiguous administrative districts; language
and cultural characteristics were similar throughout each of the regions. The ten regions
of Uganda included: North East, Mid Northern, West Nile, Mid Western, South Western,
Mid Eastern, Central 1, Central 2, East Central, and Kampala. There were 17 clusters
identified per survey region. Clusters were first selected from a list of enumeration areas
from the 2002 Population Census, 170 clusters were identified by probability
proportional to size. The sampling frame for the selection of households was created from
a complete listing of all households in the selected sample points. Then twenty-eight

households in each cluster were systematically sampled from the household listing.
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The data was collected in 80 districts of Uganda from November 4, 2009 to
December 24, 2009 from a total of 4,421 of the 4,760 households selected. The MIS are
conducted to correspond with the high malaria transmission season.

Women aged 15 to 49 years were considered eligible for individual interviews if
they were either permanent residents of the household in the sample or visitors present in
the household on the night before the survey. The women were asked about malaria
prevention during pregnancy and treatment of childhood fevers for each of their children.
Children aged 0-59 months, listed in the household roster, were eligible for anemia and
malaria testing. Testing for anemia and malaria was done for children ages 0-59 months
using a finger or heel prick, using HemoCue machines and malaria rapid diagnostic tests
(RDTSs). Blood smears were made and transported to another location in order to
determine the plasmodium parasite species.

Two types of questionnaires were used for the MIS; they were translated into 6
major languages common in Uganda (Ateso-Karamojong, Luganda, Lugbara, Luo,
Runyankore-Rukiga, and Runyoro-Rutoro). The first type of questionnaire was the
Household Questionnaire, used to identify women eligible for the individual interview
and children who could be tested for anemia and malaria. This questionnaire was used to
create a line listing of members and visitors in each household. Information collected
included: age, sex, relationship to the head of the household, characteristics of the
household’s dwelling unit, ownership of various durable goods, and ownership and use of
mosquito nets. The second type of questionnaire was the Woman’s Questionnaire, which
collected information on: background characteristics, full reproductive history including

children ever born and died, antenatal care and preventive malaria treatment for most
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recent birth, prevalence and treatment of fever among children under age 5, and
knowledge about malaria.

Children 0 to 59 months included in the Household Questionnaire had blood
samples collected by finger or heel prick. These samples were used to do on-the-spot
testing for anemia and malaria and to prepare thick and thin blood smears to determine
malaria parasitemia. The testing for malaria used Paracheck Pf™ RDT, which tests for
the species Plasmodium falciparum. HemoCue analyzers were used to determine each
child’s hemoglobin level. Thick and thin blood smears were collected with the completed
questionnaires in the field; they were then logged in at UBOS headquarters in Kampala,
and were read for plasmodium parasite species at the UMSP Molecular Research
Laboratory at Mulago Hospital in Kampala.

Bednet ownership and use was assessed by the surveyor. Whether a net was
observed in the household was determined by the surveyor asking the surveyed
individuals if they could have a look at the net(s) to establish the brand of the net. The
surveyor asked if the mosquito net was ever soaked or dipped in a liquid to repel
mosquitoes or bugs and how many months ago this occurred to determine if the net was
an ITN. The line number of each person who slept under each mosquito net the night
prior to the survey was recorded; this information was used to identify how many

household members under the age of 5 slept under the bednet.

Analysis Methods

Data from the 2009 MIS were provided by the United States Agency for

International Development (USAID) and downloaded from the agency’s Demographic
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and Health Surveys website[25]. The data collected from the household and woman’s
questionnaires were downloaded and merged to create a complete dataset including all
possible children included in the surveys. Observations missing a household line number,
missing data on age, and missing or having an undefined code for the variable for their
relationship to the head of the household were dropped from the dataset. Only household
members under the age of 5 years were included in the combined dataset. All duplicate
observations were dropped because children included in the woman’s questionnaire are
included in the household questionnaire.

Children less than five years were categorized by guardianship into two groups,
children living with NPG and children living with their biological parents, based on their
relationship to the head of the household. Children who were listed as son or daughter
were considered to be living with their biological parents; children living with NPG
included: grandchild, niece/nephew by marriage, other relative, adopted/foster/step-child,
and not related. Those children who were identified as brothers or sisters, son-in-law or
daughter-in-law, or parent-in-law were not included in the analysis.

Age was categorized into four groups by the age of each child in months; 0-5, 6-
11, 12-23, and 24-59 months old. The relationship structure of the adults in each
household was categorized into five groups: one adult, two adults of the opposite sex, two
adults both the same sex, three or more related adults, or unrelated adults. Children under
5 who slept under a bednet the night before the survey were categorized into three
groups: all children, some children, and no children. Malaria blood smear results were

either considered positive or negative. Anemia level was categorized into four groups
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based on hemoglobin levels adjusted for altitude (g/dl); 10.0-10.9 (Mild), 7.0-9.9
(Moderate), <7.0 (Severe), and >10.9 (Not anemic).

The wealth index was calculated by the data compilers (ICF International). This
index used data on each household’s ownership of consumer goods, dwelling
characteristics, sources of drinking water, sanitation facilities, and other characteristics
that relate to a household’s socioeconomic status to create wealth categories. Each asset
was assigned a weight from a principal component analysis, the resulting scores were
standardized in relation to a standard normal distribution; mean of zero and standard
deviation of one. Scores were assigned for each asset; the sum of the scores was
calculated for each household. For each individual, the scores were ranked based on the
score of the household they lived; the scores were then divided into quintiles. This
method created a single asset index for wealth based on data from the entire county’s
sample. The wealth index categories were richest, rich, middle, poor, and poorest.

Sampling weights were applied to the data, a household weight and an individual
weight. To calculate the household weight for a household, the inverse of the selection
probability for the household was multiplied by the inverse of the household response
rate for each household’s response rate group. The individual weight was calculated by
multiplying the household weight by the inverse of the individual response rate of an
individual’s response rate group. Each of the weights was standardized by dividing each
weight by the average of the initial weights. Sampling weights were calculated to six
decimals.

Data were analyzed with SAS 9.3 (SAS Institute, Cary, NC). Variable

distributions were characterized (means, medians, standard deviations, interquartile
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ranges). Bivariate frequencies were performed on characteristics comparing children
living with NPG and those living with BP. Weighted frequencies were calculated with the
surveyfreq procedure, strata were considered the cluster number for each household,
cluster was the household number in the cluster, and the weight was identified as the
sample weight (previously calculated by the data compilers) divided by 1,000,000, as
suggested by the data providers[26]. Two-sided Rao-Scott chi-square tests of
independence were used for categorical variable comparisons, t-tests were used for
normally distributed continuous variables, and two-sided Wilcoxon rank sum tests were
used to test distribution differences between non-normally distributed continuous
variables [27].

Multivariable logistic regression models were utilized to assess guardianship of
children with three outcomes: a positive malaria blood smear, anemia, and whether
children under 5 slept under a bednet the night before the survey. After assessing for
interaction, confounding was assessed using a backwards elimination approach. The best
model was determined by whether the odds ratio for guardianship, when controlling for
the other variables, was within 10% of the estimate for the odds ratio of the full model.
Precision of the estimates were compared if more than one of the candidate models was
within 10% of the estimate from the full model, this was based on the width of the 95%
confidence interval for the odds ratio. Variables with biologically plausibility of being
associated with the outcome were controlled for in the model.

The variables for guardianship, sex, age, sex of the head of household, age of the
head of household, the relationship structure of the household, and wealth index were

controlled for in each of the logistic regression models. Guardianship was a dichotomous
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variable, children living with biological parents (referent) and children living with non-
parent guardians. Sex, age, age of the head of the household, the relationship structure of
the household, and wealth index were categorized as previously described above. For the
two variables assessing sex and sex of the head of the household, male was the referent
group. Two adults of the opposite sex was the referent group for the relationship structure
of the household, and the richest wealth group was used as the referent for the wealth
index. The age of the head of the household was transformed into a dichotomous
variable, less than 40 years (referent) and 40 to 97 years. The variable for whether
children under five slept under a bednet the night before the survey was grouped into two
categories, no children (referent) and some or all children. Anemia was categorized into
two groups based on hemoglobin level adjusted for altitude, not anemic, >11.0 g/dl
(referent) and < 11.0 g/dl.

The indicator variable for whether children slept under a bednet was assessed in
the logistic regressions with the outcomes for malaria and anemia, and was used as the
outcome variable in the final logistic regression. For the logistic regression which
assessed the outcome for anemia, the children ages 0 to 5 months were not included and
the children aged 24 to 59 months were used as the referent, and malaria blood smear
result was included. For the outcome of whether children slept under a bednet the night
before the survey, anemia was controlled for in the model.

Statistical significance was determined at a two-sided 0.05 level for all tests.
Crude estimates were reported for demographic and household characteristics, weighted

estimates were reported for malaria prevention and disease indicators.
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IRB Approval

This study received an IRB exemption (Appendix: A).

Results

There were a total of 4,118 children under the age of five years with qualified
relationships to the head of the household in the combined household and woman’s
questionnaires [Figure 1]. Of these children, 3933 (96%) were considered usual residents
of the household by the head of the household and slept in the household the night before
the survey was completed. Of these children, there were 3,226 (82%) children living with
their biological parents, while 707 (18%) children were children living with NPG. Of
children living with NPG, 595 (84%) were grandchildren, 58 (8%) were not related to the
head of the household, 33 (5%) niece/nephew by marriage, 15 (2%) were other relative,
and 6 (1%) were adopted/foster/step children.

There was no significant difference between the age (in months) of children living
with their biological parents versus children living with NPG (mean 30.2 and 29.6
months respectively) [Table 1]. Fotry-nine percent of children in each of the two groups
of children were male. Significant differences in the sex and age of the head of the
household were found between children living with NPG and those living with BP.
Eighty-two percent of children living with BP had a male head of household, while 46%
of children living with NPG had a male head of household (Rao Scott Chi-square p value:
<.0001). The median age of the head of household for those children living with BP was
34 years while for children living with NPG it was 54 years (Wilcoxon Rank Sum p

value: <.0001).
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Similar proportions of children were living in households in the poorest wealth
quintile, 23% of children living with BP compared to 22% of children living with NPG,
while 22% of children living with NPG lived in households in the richest wealth category
compared to 16% of children living with their biological parents. For the relationship
structure of the household, 62% of children living with their biological parents were
living in a household with two adults of opposite sex, while children living with NPG
only had 15% living in these types of household structures. Children living with NPG had
the highest proportion (62%) of children living with three or more related adults,
compared to only 23% of children living with their biological parents. There were
significant differences in the proportions of children included in each of the categories for
relationship structure of the household (Rao Scott Chi-square p value: <.01).

There was a significant difference between the two groups of children for whether
they lived in a household that had a bednet for sleeping [Table 2]. Children living with
NPG were less likely to have a bednet for sleeping than children living with their
biological parents (OR: 0.7 [95% CI: 0.5, 0.9]). Also, of the 2539 (65%) observations that
had information about bednet use, it was less likely for children living with NPG to live
in a household where all or some of the children in the household slept under a bednet the
night before the survey compared to children living with their biological parents (“all
children” OR: 0.5 [95%CI: 0.3-0.7], “some children” OR: 0.5 [95% CI: 0.3-0.8]).

Of the households surveyed, 1650 (42%) had information regarding a bednet
being observed in the home and whether the bednet was an ITN. Of these observations,
there was no significant difference in the weighted proportions of households having a

net observed between children living with NPG and those living with their biological
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parents (90% vs. 84% respectively) [Table 2]. When assessing whether a net was an ITN,
fewer households for children living with NPG had ITNs (76%) compared to children
living with BP (80%), this difference was not significant.

Of the 3823 (97%) children with blood smear readings, the weighted proportions
of children in each group, based on parent guardianship, having a positive malaria blood
smear were not significantly different; 45% of blood smears were positive for children
living with NPG, and 42% were positive for children living with BP. There were also no
significant differences between the anemia levels; 5% of children living with NPG had
severe anemia compared to 4% of children living with BP, 42% and 38% of the children
were not anemic, respectively.

The best multivariable analysis comparing the odds of a child having a positive to
a negative malaria blood smear found that there was a significant association with this
outcome and guardianship [Table 3]. Children living with NPG predicted a greater
likelihood of having a positive malaria blood smear (OR: 4.2, 95% CI: 1.8, 9.7). This
model included age, sex and age of the head of the household, wealth index, whether
children slept under a bednet, and the interaction terms for guardianship with age of head
of household and whether children slept under bednet. There was an upward trend in the
predicted odds of the association of the age of a child and the odds of a positive malaria
blood smear. Sex and age of the head of the household were not significant predictors of
a positive malaria blood smear. This model predicted a greater likelihood of child having
a positive malaria blood smear for those children living in households in the wealth index
categories for poorest, poor, middle, and rich, when compared to the richest households.

In particular, those children living in the poorest households were over six times more
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likely to have a positive malaria blood smear than those children living in the richest
households (OR: 6.5, 95% ClI: 4.2, 10.3). There was no significant association found
between a positive malaria blood smear and whether children slept under a bednet the
night before the survey (OR: 1.0, 95% CI: 0.7, 1.4).

For the comparison of a child having anemia versus not being anemic, the best
multivariable model did not find a significant association between this outcome and
guardianship, when age, sex and age of head of household, relationship structure, wealth
index, whether children slept under a bednet, and malaria blood smear result were
included in the model [Table 4]. Also, the model predicted that anemic children were
more likely to be ages 6 to 11 and 12 to 23 months compared to those children ages 24 to
59 months (OR: 4.9, 95% CI: 3.2, 7.5 and OR: 2.9, 95% CI: 2.0,4.0 respectively). The
model predicted that among all children, anemic children were over three times more
likely to also have a positive malaria blood smear result (OR: 3.4, 95% CI: 2.5, 4.5).
There was no significant association found between anemia and relationship structure of
the household or whether children slept under a bednet the night before the survey.

When comparing whether children slept under a bednet the night before the
survey and guardianship, the best multivariable analysis found a significant association
between these variables [Table 5]. The model was able to predict that children living with
NPG were less likely to sleep under a bednet the night before the survey than children
living with their biological parents (OR: 0.6, 95% CI: 0.4, 0.9). This model included age
and the age of the head of the household. These variables indicated that children living
with a head of household between 40 and 97 years were less likely to sleep under a

bednet the night before the survey than children living with heads of households less than
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40 years (OR: 0.6, 95% CI: 0.4, 0.9). Also, this model predicted that children ages 6 to 11
months and 12 to 23 months were more likely to sleep under a bednet the night before the
survey than children ages 0 to 5 months (OR: 1.5, 95% CI: 1.0, 2.3 and OR: 1.6, 95% CI:

1.0, 2.4, respectively).

Discussion

The findings of this study bring to light some of the issues concerning bednet
ownership versus bednet use and how these factors affect the prevalence of malaria
among children living with NPG compared to those living with BP. We found that
despite there being similarities in some of the demographic characteristics and malaria
prevention indicators between the two groups of children, household structure
characteristics and bednet usage differed. We predicted children living with NPG to have
a greater risk of having a positive malaria blood smear when household characteristics
and bednet usage were considered concurrently.

Our results found that children living with NPG were both more likely to have a
positive malaria blood smear and less likely to sleep under a bednet the night before the
survey, when compared to children living with BP. Considering the percentage of bednets
found in households did not significantly differ by guardianship, these findings suggest
that there may be a lack of households with NPG using bednets which may contribute to
the burden of malaria among the children living in these homes. It is important to note
that we found significant interactions to exist between the result of a malaria blood smear
with both the age of the head of the household and whether children slept under a bednet

the night before the survey. These interactions further suggest that caregivers over the age
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of 40 years may not be using bednets appropriately in order to protect young children
from infectious mosquitoes. Education on the proper use of bednets may be lacking
among NPG, despite high levels of bednet ownership.

Household characteristics greatly differed by guardianship and reflected the
findings from other studies concerning the household structure and caregiver
characteristics for children living with NPG. The NPG tended to be older and a greater
proportion were female compared to BP. Also, more children living with NPG were
living in homes with three or more caregivers, indicating they may be living with
extended families or in a combined family household. The wealth index also differed by
guardianship, with greater proportions of NPG in the richer categories while BP tended to
be in the poorer categories. This result may reflect the contribution of an additional wage
earner in homes with three or more adults.

Children living with NPG have similar demographic characteristics when
compared to children living with BP. These findings suggest that there is no preferential
or discriminatory treatment of children who may be considered orphans when they move
into the households of extended family members. For instance, it many communities,
older, male children may be more highly valued, and so they may remain with a single
biological parent after the death of the other parent. However, our findings indicate that
there is an even distribution of both age and sex between the two groups of children
based on guardianship.

Implications of our findings concern the need for additional education on proper
bednet use among certain types of guardians and may possibly elucidate the dynamic

nature of households that take in additional children. Children living with NPG may live
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with caregivers who do not fully understand the importance of a bednet for preventing
malaria or how to properly use and care for a bednet, especially when young children are
living in the home. These caregivers may need to be targeted for additional education on
the use of bednets for malaria prevention. These findings may also indicate that when
additional children become a part of households that include extended family members,
malaria prevention practices diminish, due to the additional burden of more children.
Further messaging may be needed to remind newly expanded households that it is
important to continue malaria prevention, especially when young children become

members of the household.

Strengths and Weaknesses

Strengths of this study include the utilization of MIS data which is well
representative of Uganda’s population in terms of demographic characteristics and health
indicators. The MIS is a well known, multi-lateral, proficient survey, which is held in
high regard for its methodology and accuracy in collecting country wide data throughout
sub-Saharan Africa. This study benefits from the high standards, expertise, and
experience of the DHS data collectors. The MIS is able to collect robust, precise data,
allowing this study to identify significant and accurate associations for burdens of disease
and household characteristics for Ugandan children under five years.

The use of weighted statistics, which accounted for the MIS’s two-stage sample
design, allowed for the observed results to be compared to the weighted results. This
comparison showed that our observed results were comparable to the weighted results,

therefore indicating that our results and conclusions can be more broadly generalized and
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extrapolated beyond the observations collected in the 2009 MIS, possibly to the entire
country of Uganda.

There are several limitations for this study regarding how the data were collected
and analyzed. During the administration of the women’s questionnaire for the MIS,
women of child bearing age are identified and information regarding their children and
current or past pregnancies are collected. The data is compiled so that each child reported
by a mother is given an individual line number recording them as a member of the
mother’s household and is also recorded in the household questionnaire. Therefore,
children who are living in households that do not include their biological mothers would
not be included in the women’s questionnaire; they would only be reported in the
household questionnaire by the head of the household. Each of the questionnaires collects
different information and so not all children included in the MIS have the same amount
of information; health care seeking and disease treatment information were missing for
children who were only included in the household questionnaire. Therefore, for this
study, only data collected in the household questionnaire could be analyzed for all
children included in the MIS.

In addition to having incomplete information for children who were only captured
in the household questionnaire, data on nutrition indicators were not collected or were
missing for all of the children analyzed in the survey. Having access to this type of
information may help explain some of the results found in our analysis concerning
anemia prevalence among the children who were analyzed for this study. Anemia
prevalence is often associated with cases of malaria, but can also be affected by poor

nutrition and co-morbidities.
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The wealth index was created in a way where each individual in a household has
the same wealth index score based on the living conditions and ownership of consumer
goods observed and recorded during the survey. Wealth indices cannot be compared
between individuals without looking at additional household characteristics; the number
of individuals in a home and the number that contribute to the purchasing of consumer
goods. If more people are contributing to the purchase of household goods or
maintenance of a home, then the home would have a higher wealth index score.
Therefore, homes with multiple wage earners would most likely be categorized into the
wealthier indices. In this study, children living with NPG tended to live in wealthier
homes, but they also lived in a higher proportion of homes that had three or more adults.
Children living with BP tended to live in two parent homes and higher proportions lived
in poorer homes. The difference in the number of adults for the relationship structures of
the households for the two groups of children may also explain the differences seen in the
wealth categories. The number of adults in a household may act as a proxy for a
household’s wealth. Therefore this is not an indication that children living in these types
of households have greater access to resources, it is only an indication of these types of
households having a greater total income than households with fewer adults regardless of
the number of dependents in the household.

The prevalence odds ratios reported for the associations in this study may
overstate the prevalence ratios for those events which are considered to be common
events (those which occur >10%). This can be problematic when logistic regression is

applied to the data in order to calculate an adjusted odds ratio[9].
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Finally, the categorization of children living with NPG and those living with BP
may not accurately reflect the true differentiation of children that we attempted to
compare. The categories were derived from each child’s relationship to the head of the
household, self reported by the head of the household. Definitions of relationships to the
head of the household may differ both within and between families. This is especially
important when a parent remarries or families merge to create extended family
households. Children who should be considered step children to the head of the
household may be classified and recorded as a biological son or daughter to the head of
the household. These classifications may not be consistently used by whoever is reporting
the relationship status or even within a family and are likely to have different meanings

for each household.
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Table 1. Demographic and Household Characteristics for Children living with Non-Parent
Guardians (NPG) and Biological Parents Under 5 Years who are Usual Residents and Slept
in the House the Night prior to the Survey (n=3933)

Guardianship
Characteristics Non-Parent Biological Parent
Mean, S.d. n Mean, S.d. n P value**
Age, months 0.3027
0-5 2.7,1.6 61 2.8,1.6 284
6-11 8.6,1.8 58 8.4,1.6 346
12-23 17.2,3.2 142 173,34 643
24-59 40.9,9.9 446 41.2,10.4 1953
Total 30.2,16.6 707 29.6,17.1 3226 | 0.3778"\
Prevalence (95%CI)™ n | Prevalence (95%CID"™ n
Sex 0.9828
Male 49 (45, 53) 354 49 (47, 52) 1597
Female 51 (47, 55) 353 51 (48, 53) 1629
Sex of Head of HH <.0001}
Male 46 (40, 52) 342 82 (80, 85) 2661
Female 54 (48, 60) 365 18 (15, 20) 565
Age of head of
Household, median
years (IQR) 54 (47-63) 34 (28-40) <.0001%*
Wealth quintile 0.1074
Poorest 22 (17, 27) 156 23 (21, 25) 872 0.0984
Poorer 18 (14, 23) 117 22 (20, 24) 642 0.0192+
Middle 17 (12, 21) 134 21 (18, 24) 611 0.0139+
Richer 22 (17, 26) 142 18 (16, 21) 600 0.5526
Richest 22 (17, 26) 158 16 (14, 18) 501 -
Relationship structure,
Number of adults <.0001}
One 8 (5,12) 53 11 (9, 13) 333 <.00017
Two, opp. sex 15 (11, 19) 100 62 (59, 65) 1986 -
Two, same sex 10 (7,12) 68 2(1,3) 66 | <0001t
Three + related 62 (56, 67) 446 23 (20, 25) 775 | <.0001%
Unrelated 6 (3,8) 40 2(1,3) 66 <.0001t
Total 707 3226

tStatistically significant at a 0.05 level
A Prevalence and corresponding 95% CI weighted for multistage sampling design

A T- test p value
*Wilcoxon Rank Sum p value

**Rao Scott Chi-square p value
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Table 2. Malaria Prevention and Disease Indicators by Guardianship for Children Under 5 Years who were Usual Residents and
Slept in the House the Night before the Survey (n=3933)

Guardianship
Indicators Non-Parent Biological Parent
Prevalence (95%Cl) n Prevalence (95%Cl) n OR (95% CI) | Pvalue™
Have bednet for sleeping
Yes 58.5 (54.3, 62.7) 411 67.4 (65.0, 70.0) 2128 0.7 (0.5,0.9) 0.0092}
No 41.5 (37.3,45.7) 296 32.6 (30.1, 35.0) 1098 1.0 -
Net observed*, n=1650 (42%0)
Yes 90.3 (87.1, 93.6) 174 83.8 (80.7, 87.0) 1236 1.8 (0.98, 3.3) 0.0534
No 9.7 (6.4,12.9) 27 16.2 (13.0, 19.3) 213 1.0 -
ITN ownership, n = 1650 (42%)
Yes 75.9 (70.6, 81.1) 147 80.3 (76.7, 84.0) 1177 0.8(0.5,1.3) 0.3258
No 24.1(18.9, 29.4) 57 19.7 (16.0, 23.4) 272 1.0 -
Children under 5 slept under bednet last
night***, n=2539 (65%) 0.00021
All Children 42.0 (34.2,49.7) 174 54.6 (50.6, 58.6) 1213 0.5(0.3,0.7) <.00017
Some Children 16.5 (10.6, 22.4) 78 20.9 (17.0, 24.7) 442 0.5(0.3,0.8) 0.0037+
No 41.6 (33.4, 49.7) 159 245 (21.2, 27.9) 473 1.0 -
Malaria blood smear**, n=3823 (97%)
Positive 45.0 (40.8, 49.3) 318 41.9 (39.7, 44.1) 1348 1.1(0.9,1.5) 0.3060
Negative 55.0 (50.7, 59.2) 372 58.1 (56.0, 60.3) 1785 1.0 -
An_emia level (Hemoglobin), adjusted for 0.3894
altitude”
Severe (<7.0 g/dl) 5.0 (3.3, 6.6) 35 4.4(3.5,5.2) 150 1.0 (0.6, 1.7) 0.9332
Moderate (7-.0-9.9 g/dI) 32.3 (28.6, 36.0) 244 36.4 (34.1, 38.6) 1169 0.8(0.7,1.1) 0.1244
Mild (10.0-10.9 g/dI) 21.0(17.0, 24.9) 155 21.5(19.4, 23.6) 662 0.9(0.6,1.2) 0.4391
Total 707 3226




*2283 observations missing

**110 observations missing

***1394 observations indicated no bednet in household or were missing
~110observations missing

MRao Scott Chi Square p value

tStatistically significant at a 0.05 level
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Table 3.Multivariable Logistic Regression Output for the Likelihood of a Child having a Positive Malaria Blood Smear for those
Children Under 5 Years who are Usual Residents and Slept in the Household Last Night (n= 3816)

Malaria Blood Smear

Unadjusted Model Full Model* Model 1*

OR | 95%Cl | Pvalue | OR | 95%CI | Pvalue | OR | 95% CI | P value

Guardianship

Biological Parent | 1.0 - - 1.0 - - 1.0 - -
Non-Parent | 11 09,15 02934 | 42 18,99 00011} | 42 1897  0.0007+
Sex
Male | 1.0 - - 1.0 - -
Female 1.1 096,14 0.1345 | 1.2 09,15 0.2217
Age, months <.0001% <.0001f <.0001+
05| 10 - - 1.0 - - 1.0 - -

6-11 | 24 15,37 000021 | 3.0 16,57 0.00061 | 3.0 19,56 0.0006F

12-23 | 31 21,48 <0001t | 39 22,68 <0001t | 3.8 22,66  <.0001f}

24-59 | 51 34,75 <0001} | 65 38,109 <0001} | 6.3 3.8,10.7 <.0001f

Sex of Head of Household
Male | 10 - - 1.0 - - 1.0 - -

Female | 1.1 09,13 05899 | 13 08,20 02360 |12 09,17 0.2702

Age of Head of Household

<40vyears | 10 - - 1.0 - - 1.0 - -
40-97 years 1.1 09,13 0.6410 1.0 06,14 0.9482 1.1 0.7,15 0.7474
Relationship Structure of Household 0.01475 0.2492
Two adults, opposite sex | 1.0 - - 1.0 - -

Oneadult | 11 0815 05286 | 09 0516 0.7781
TWO adu'tsl same sex 10 06, 16 09104 11 05, 24 09670




Three + related adults
Unrelated adults
Wealth index

Richest
Poorest
Poor
Middle
Rich

Children Sleep under Bednet*
No

Some or All
Interaction of Guardianship and Age of Head of
Household
Biological Parent, <40 years for age of head of
household
Biological Parent, 40-97 years for age of head of
household
Non- Parent, <40 years for age of head of
household
Non- Parent, 40-97 years for age of head of
household
Interaction of Guardianship and Children Sleep
Under Bednet

Biological Parent, No Children Slept under Bednet
Biological Parent, Some/All Children Slept under
Bednet

Non-Parent, No Children Slept under Bednet
Non-Parent, Some/All Children Slept under Bednet

1.0
0.3

1.0
52
3.7
3.2
2.5

1.0
0.8

1.0

1.1

1.8

11

1.0
0.9

15
0.7

08,13
0.2,0.6

3.6,7.5
2.5,5.3
2.1,48
1.7,3.7

0.6,1.0

08,13
1.1,29

08,14

0.6,1.2

09,25
05,10

0.9652
0.0007+%
<.0001%

<.0001%
<.0001%
<.0001%
<.0001%

0.0700
0.0839

0.7025
0.0272%
0.5108

0.0412+%
0.4011

0.1235
0.0706

1.3
0.5

1.0
6.2
4.8
3.5
2.9

1.0
0.8

1.0

1.0

4.2

15

1.0
0.9

4.2
15

09,17
03,12

3.9,9.9
29,79
2.1,6.0
17,48

06,11

07,14
1.8,9.9

09,27

0.7,1.3

18,99
11,03

0.2375
0.1120
<.0001%

<.0001%
<.0001%
<.0001%
<.0001%

0.7112
0.0113+

0.9482
0.0011%
0.1508

0.0042+
0.7112

0.0011%
0.2933

1.0
6.5
5.2
3.8
3.0

1.0
1.0

1.0

11

4.2

1.8

1.0
1.0

4.2
1.4

4.2,10.3
3.3,8.3
2.3,6.4
1.8,4.8

07,14

08,15
1.8,9.7

1.1,3.0

07,14

1.8,9.7
0.7,2.9

<.0001%

<.0001%
<.0001%
<.0001%
<.0001%

0.7973
0.0171%

0.7474
0.0007+
0.0338+%

0.0023+
0.7973

0.0007+
0.3027
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*n= 2462
tStatistically significant at a 0.05 level



Table 4. Multivariable Logistic Regression Output for the Likelihood of a Child having Anemia (<11.0 g/dl Hemoglobin) for
those Children Under 5 Years who are Usual Residents and Slept in the Household Last Night (n= 3816)

35

Anemia

Unadjusted Model

Full Model*

Model 1*

OR | 95%Cl | Pvalue | OR | 95%CI | Pvalue | OR | 95% CI | P value
Guardianship
Biological Parent 10 - - 10 - } 10 - -
Non-Parent | 0.8 07,11 02098 | 0.9 06,13 04435 | 09 06,1.3  0.4329
Sex
Male 1.0 - - 1.0 - -
Female | 0.9 08,11 04668 | 0.7 06,1.0 0.0171
Age’ monthsy n= 3487 <0001T <0001T <0001T
24-59 1.0 - - 1.0 - - 1.0 - -
6-11 | 34 25,48 <0001f | 49 32,76 <0001t | 49 32,75 <.0001f
12-23 2.3 18,30 <0001t | 29 20,41 <0001t | 29 20,40 <.0001f
Sex of Head of Household
Male | 1.0 - - 1.0 - - 1.0 - -
Female | 1.0 08,13 08673 | 1.4 1.0,21 00875 | 1.4 1.0,21  0.0744
Age of Head of Household
< 40 years 10 - - 10 - - 10 - -
40-97 years | 09 07,11 01576 | 08 06,11 01679 | 0.8 06,11  0.1566
Relationship Structure of Household 0.2032 0.1950 0.1829
Two adults, opposite sex | 1.0 - - 10 - -
Oneadult | 10 07,13 09035 | 0.8 04,14 04324 | 08 04,15 04545
TWO adu'tsl same sex 12 07, 19 05105 23 08, 66 01201 22 08, 60 01175
Three + related adults | 1.0 08,12 07722 | 12 09,17 02033 | 1.2 09,16 0.1935




Unrelated adults
Wealth index
Richest
Poorest
Poor
Middle
Rich
Children Sleep under Bednet, n=2465
No
Some or All
Malaria Blood Smear
Negative
Positive

0.6

1.0
1.8
1.7
1.4
1.0

1.0
0.9

1.0
3.4

04,09

14,24
12,23
1.0,1.9
08,14

0.7,1.2

2.8,4.1

0.0218+%
<.0001%
<.0001%
0.0019%
0.0268+

0.8346

0.3759

<.0001

0.9

1.0
13
14
11
1.0

1.0
0.9

1.0
3.5

05,16

0.9,2.0
09,21
0.7,1.7
0.7,15

06,12

2.6,4.6

0.6394
0.3803

0.1392
0.1568

0.7367
0.9853

0.3308

<.0001

0.8

14
14
11
1.0

1.0
0.9

1.0
3.4

05,16

0.9,2.0
09,21
0.7, 1.7
0.6,15

0.6,1.2

25,45

0.5896
0.3679

0.1332
0.1811
0.7708
0.9746

0.3089

<.0001%
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*n= 2248
tStatistically significant at a 0.05 level



Table 5. Multivariable Logistic Regression Output for the Likelihood of Children Sleeping Under a Bednet the Night before the
Survey for those Children Under 5 Years who are Usual Residents and Slept in the Household Last Night (n= 2535)

Children Sleeping Under Bednet

Unadjusted Model Full Model* Model 1

OR | 95%Cl | Pvalue | OR | 95%CI | Pvalue | OR | 95% CI | P value

Guardianship

Biological Parent | 1.0 - - 1.0 - - 1.0 - -
Non-Parent | 05 03,07 <0001t | 0.6 04,09 00224 | 0.6 04,09 0.0179%
Sex
Male | 1.0 - - 1.0 - -
Female 1.2 09,15 0.1585 | 1.2 09,16 0.1612
Age, months 0.0098+ 0.00641 0.0275+%
05| 10 - - 1.0 - - 1.0 - -

6-11 | 16 11,24 002241 | 1.7 11,26 00091t | 1.5 1.0,23  0.0424%
12-23 | 17 11,25 00152f | 1.7 11,26 0.0203f | 1.6 10,24 0.0306}
24-59 | 1.0 07,13 08922 | 10 07,14 08804 | 10 07,13 0.8065
Sex of Head of Household
Male 1.0 - - 1.0 - -
Female | 1.0 07,14 08318 | 1.1 07,19  0.6207

Age of Head of Household

<40vyears | 10 - - 1.0 - - 1.0 - -
40-97years | 05 04,07 <0001 | 06 04,09 00185 | 06 04,09  0.0096}
Relationship Structure of Household 0.0861 0.8979
Two adults, opposite sex | 1.0 - - 1.0 - -

Oneadult | 11 06,20 07452 | 11 05,21  0.8999
TWO adu'tsl same sex 11 05, 25 08446 12 04, 32 07368
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Three + related adults | 0.6 05,09 0.0151f | 0.9 06,14  0.6644
Unrelated adults | 06 03,13 01802 | 0.7 03,17 04238
Wealth index 0.2243 0.1377
Richest | 1.0 - - 1.0 - -
Poorest | 11 06,18 08117 | 1.0 06,18 0.9011
Poor | 08 0515 05357 | 08 04,14  0.4399
Middle | 08 04,13 0333 |07 04,12 02175
Rich | 06 04,11 00915 | 06 03,11 00734
Anemia
Not Anemic | 1.0 - - 1.0 - -
Mild, moderate, or severe anemia 0.9 0.7,1.2 0.3759 | 0.8 06,11 0.2134
*n=2465

+Statistically significant at a 0.05 level



Figure 1. Flow Chart of Distribution of Observations by Questionnaire*

Household Questionnaire Womans' Questionnaire

4012 21606

Combined Questionnaire
25618

Removed from sample (Total=17888):
-No age (dead), n=263

- 25 years, n=17385

- No line number, n=240

Combined Questionnaires
7730

Duplicates from
Combined Questionnaire
Total= 3495

Unique Obs. from
Combined Questionnaires
4235

Obs. with unqualified** relationship to
head of household (Total=117)

-Son/daughter-in-law, n=8

Unique Obs. from i
Combined Questionnaires - Brother or sister, n=9
4118 - Parent-in-law, n=1

-Missing/Inaccurately coded, n=56

I - Missing age (months), n=43

Obs. that were not usual
residents and did not
sleep in the household
Total=185

All Obs. that are usual
residents and those who
slept in the household

3933

Non-biological childrent
707

Biological childrentt
3226

*Boxes in green indicate those observations which were dropped from the sample

**Unqualified relationship to head of household included:son-in-law, daughter-in-law, brother or sister,
parent-in-law, missing, or inaccurately coded

tNon-biological children were those with a relationship to the head of the household that included:
grandchild, niece/nephew by marriage, other relative, adopted/foster/step child, or not related
tTBiological children were those with a relationship to the head of the household of son or daughter
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Chapter I11I:

Summary
This study contributes to the small body of scientific research concerning health

indicators for orphans and children living with NPG in comparison to those children
living with BP. Uganda has a large orphan population, largely attributable to the HIV
epidemic, and past studies have found inconsistent results for health indicators among
orphans. The data provided by the 2009 MIS allowed us to analyze differences in
demographic and household characteristics, as well as malaria prevention methods and
indicators for children under five years surveyed in Uganda. We found that despite
demographic characteristics being similar for children living with NPG and BP,
household characteristics differed significantly. A higher proportion of children living
with NPG lived with heads of households who were female and older when compared to
heads of households for children living with NPG. Relationship structures of households
as well as wealth distributions also significantly differed between the two groups of
children. Bednet ownership was similar between the two groups of children; however
there were significant differences in whether children under five slept under a bednet the
night before the survey. Anemia and the proportion of positive malaria blood smear
readings were similar for the two groups of children. Our multivariable logistic
regressions found that children living with NPG were four times more likely to have a
positive malaria blood smear and less likely to sleep under a bednet the night before the
survey compared to children living with BP. Findings of this study conclude that despite

bednet ownership being similar between households for children living with NPG and
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those living with BP, bednet usage differs significantly and may affect malaria
prevalence.
Public Health Implications

Findings of this study illuminate the possible differences in bednet use in larger,
less traditional households, compared to two parent, family homes in Uganda.
Households extending resources and care to orphans and other young, vulnerable children
may have fewer resources to ensure all children under five are adequately protected by a
bednet. Also, the combining of households or the introduction of a child into a household
may disrupt routine practices in many respects, including how often bednets are used for
sleeping and by whom. The public health implications of this study address the need for
additional targeting of education on proper bednet use and malaria prevention efforts for
households that include children living with NPG.
Possible Future Directions

Additional studies are needed to more accurately identify differences in malaria
prevention methods and disease indicators between children living with NPG compared
to those living with BP. Studies exploring and surveying the caregivers of children living
with NPG may gain additional information on why these caregivers are more or less
likely to use a bednet and under what circumstances. Also, additional studies using
rigorous definitions for orphans, vulnerable children, and other types of children who
may be lacking proper health care and disease prevention methods may assist in
explicitly identifying those children most at risk for malaria. The inclusion of nutritional
indicators in future studies along with malaria indicators would help us to better

understand how anemia prevalence is associated with malaria prevalence. These types of
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additional studies would allow us to target those children deemed most at risk for malaria
in order to provide resources and education to prevent future cases of malaria from

occurring.
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Appendix A: IRB Exemption

E MORY Institutional Review Board

UNIVERSITY

February 22, 2012

RE: Determination: No IRB Review Required
eIRB # 56399 - “Malaria Disease and Prevention Indicators among Non-Biological Children
surveyed in Households included in the Malaria Indicator Survey in Uganda, 2009”

Dear Samantha Dolan:

Thank you for requesting a determination from our office about the above-referenced project. Based on our
review of the materials you provided, we have determined that it does not require IRB review because it does
not meet the definition(s) of “research” involving “human subjects” or the definition of “clinical investigation”
as set forth in Emory policies and procedures and federal rules, if applicable.

Based on the information included in the submission, you will be using publically available data to analyze the
malaria prevention indicators for orphans and foster children included in the Malaria Indicator Survey for 2009
in Uganda.

As such, the IRB has determined that this study does not constitute “human subjects research™ under the
foregoing definition because there is no identifiers being used that could lead to any linkage and publically
available.

This determination could be affected by substantive changes in the study design or subject population. If the
project changes in any substantive way, please contact our office for clarification.

Thank you for consulting the IRB.

Sincerely,

Aric Edwards, BA
IRB Analyst Assistant
This letter has been digitally signed

Emory University
1599 Clifton Road, 5th Floor - Atlanta, Georgia 30322
Tel: 404.712.0720 - Fax: 404.727.1358 - Email: irb@emory.edu - Web: http://www.irb.emory.edu
An equal opportunity, affirmative action university
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Appendix B: Variable Interaction and Confounding Analysis Using Logistic Regression
Outcome: Malaria Blood Smear Result

Full Model with all Interaction Terms with Exposure Variable (biostatus)

procsurveylogisticdata=model ;

where malaria ne .;

classmonthage (ref="'0") relst (ref='0') wealth (ref='0') /param=ref;
model malaria (event = 'l') = biostatus sex monthagesexhhhagehhhrelst
wealth childnetbiostatus*sex
biostatus*monthagebiostatus*sexhhhbiostatus*agehhhbiostatus*relstbiosta
tus*wealth biostatus*childnet;

strata HVO0O01;

cluster HV002;

weightHHweight;

run;

Type 3 Analysis of Effects
Effect pr  Wald o chisq
Chi-Square
biostatus 1 10419 0.3074
sex 1 09281 0.3354
monthage 3  42.1950 <.0001
sexhhh 1 1.2820 0.2575
agehhh 1 0.0279 0.8672
relst 4 54983 0.2399
wealth 4 51.2614 <.0001
childnet 1 0.1645 0.6850
biostatus*sex 1 0.3398 0.5599
biostatus*monthage 3  2.5050 0.4744
biostatus*sexnhh 1 0.2543 0.6141
biostatus*agehhh 1 5.6618 0.0173
biostatus*relst 4  3.4848 0.4802
biostatus*wealth 4  1.1553 0.8854
biostatus*childnet 1  8.6088 0.0033




Analysis of Maximum Likelihood Estimates

Standard Wald

Parameter DF Estimate Error  Chi-Square
Intercept 1 -3.3329 04215 62.5301
Biostatus 1 1.0034 0.9830 1.0419
Sex 1 0.1283 0.1332 0.9281
Monthage 11 10016  0.3507 8.1564
Monthage 2 1 13127 0.3110 17.8175
Monthage 3 1 17534 0.2927 35.8842
Sexhhh 1 0.3198 0.2824 1.2820
Agehhh 1 -0.0320 0.1913 0.0279
Relst 11 -0.1950 0.3461 0.3176
Relst 2 1 0.2529 0.5742 0.1940
Relst 3 1 02617 0.1865 1.9683
Relst 4 1 -0.8353 0.5903 2.0019
Wealth 1 1 1.8686 0.2804 44,4212
Wealth 2 1 16154 0.2959 29.7940
Wealth 3 1 1.2745 0.3129 16.5909
Wealth 4 1 1.0913 0.3021 13.0452
Childnet 1 -0.0728 0.1794 0.1645
biostatus*sex 1 01955  0.3353 0.3398

biostatus*monthage 1 1  0.9986 0.8240 1.4686
biostatus*monthage 2 1  0.5045  0.7352 0.4709
biostatus*monthage 3 1  0.8957 0.6657 1.8105
biostatus*sexhhh 1 -0.2162 0.4287 0.2543
biostatus*agehhh 1 -0.9997 0.4202 5.6618
biostatus*relst 1 1 00794  0.6517 0.0149
biostatus*relst 2 1 -09718 0.8420 1.3320

biostatus*relst 3 1 -0.5038 0.4695 1.1514

Pr>ChiSq

<.0001
0.3074
0.3354
0.0043
<.0001
<.0001
0.2575
0.8672
0.5730
0.6596
0.1606
0.1571
<.0001
<.0001
<.0001
0.0003
0.6850
0.5599
0.2256
0.4926
0.1784
0.6141
0.0173
0.9030
0.2484

0.2833
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biostatus*relst 4 1 02485  0.9173 0.0734 0.7865
biostatus*wealth 1 1  -0.0167 0.5675 0.0009 0.9765
biostatus*wealth 2 1 0.0851  0.5820 0.0214 0.8837
biostatus*wealth 3 1  0.3703  0.6469 0.3276 0.5670
biostatus*wealth 4 1  -0.2185 0.5884 0.1379 0.7104

biostatus*childnet 1 -1.0630 0.3623 8.6088 0.0033

Association of Predicted Probabilities and Observed
Responses
Percent Concordant  70.8 Somers' D 0.423
Percent Discordant  28.4 Gamma 0.427
Percent Tied 0.8 Tau-a 0.202
Pairs 1448797 c 0.712
Reduced Model #1
procsurveylogisticdata=model ;
where malaria ne .;
classmonthage (ref='0") relst (ref='0') wealth (ref='0') /param=ref;
model malaria (event = 'l') = biostatus sex monthagesexhhhagehhhrelst

wealth childnetbiostatus*agehhhbiostatus*childnet/ rsqg ;
contrast'biostatus'biostatusl/est=exp;
contrast'biostatus=1,agehhh=1"'biostatuslagehhhlbiostatus*agehhhl/est
=exp;
contrast'biostatus=1,agehhh=0"'biostatuslagehhhObiostatus*agehhh0/est
=exp;
contrast'biostatus=0,agehhh=1"biostatusOagehhhlbiostatus*agehhh0/est
=exp;
contrast'biostatus=0,agehhh=0"'biostatusOagehhhObiostatus*agehhhO/est
=exp;
contrast'biostatus=1,childnet=1"biostatuslchildnetlbiostatus*childnetl/
est =exp;
contrast'biostatus=1,childnet=0'biostatuslchildnetObiostatus*childnet0/
est =exp;
contrast'biostatus=0,childnet=1"'biostatusOchildnetlbiostatus*childnet0/
est =exp;
contrast'biostatus=0,childnet=0'biostatusOchildnetObiostatus*childnet0/
est =exp;

strata HVO0O01;

cluster HVO002;

weightHHweight;



run;

Parameter

Intercept
biostatus
sex
monthage
monthage
monthage
sexhhh
agehhh
relst

relst

relst

relst
wealth
wealth
wealth

wealth

Effect

biostatus
sex
monthage
sexhhh
agehhh
relst
wealth

childnet

biostatus*agehhh

biostatus*childnet

Type 3 Analysis of Effects

DF

N = T S = S JC B S =

Wald Pr > ChiSq

Chi-Square
10.7139
1.4932
56.2834
1.4045
0.0042
5.3940
67.0031
0.1371
6.4157
8.2021

0.0011
0.2217
<.0001
0.2360
0.9482
0.2492
<.0001
0.7112
0.0113
0.0042

Analysis of Maximum Likelihood Estimates

Wald Pr > ChiSq

A 0N PR 0w DN e

DF Estimate Standard
Error Chi-Square

-3.4319
1.4325
0.1495
1.1062
1.3643
1.8641
0.2541

-0.0122

-0.0788
0.0175
0.2028

-0.6722
1.8515
1.6250
1.3030
1.0657

0.3834
0.4376
0.1223
0.3225
0.2851
0.2689
0.2144
0.1877
0.2798
0.4228
0.1717
0.4229
0.2401
0.2527
0.2747
0.2597

80.1262
10.7139
1.4932
11.7673
22.8967
48.0452
1.4045
0.0042
0.0794
0.0017
1.3953
2.5260
59.4807
41.3555
22.4997
16.8325

<.0001
0.0011
0.2217
0.0006
<.0001
<.0001
0.2360
0.9482
0.7781
0.9670
0.2375
0.1120
<.0001
<.0001
<.0001
<.0001
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Parameter

childnet

Analysis of Maximum Likelihood Estimates

DF Estimate Standard
Error Chi-Square

1 -0.0664 0.1793
1 -1.0074 0.3977

biostatus*agehhh

biostatus*childnet

Contrast

biostatus
biostatus=1,agehhh=
1

biostatus=1,agehhh=
0

1 -0.9753 0.3405

Odds Ratio Estimates

Effect Point Estimate
sex 1.161
monthage 1 vs 0 3.023
monthage 2 vs 0 3.913
monthage 3 vs 0 6.450
sexhhh 1.289
relst 1 vs 0 0.924
relst2 vs 0 1.018
relst3vs 0 1.225
relst 4 vs 0 0.511
wealth 1vs 0 6.370
wealth 2 vs 0 5.079
wealth 3vs 0 3.680
wealth 4vs 0 2.903

Wald Pr > ChiSq

0.1371

6.4157

8.2021

95% Wald

Confidence Limits
0.914 1.476
1.607 5.687
2.238 6.842
3.808  10.927
0.847 1.963
0.534 1.599
0.444 2.331
0.875 1.715
0.223 1.170
3979  10.197
3.095 8.334
2.148 6.306
1.745 4.830

Contrast Estimation and Testing Results by Row

Typ Ro
e w
EXP 1
EXP 1
EXP 1

Estimat Standar
e d
Error

41892  1.8334

15112  0.4343

41892  1.8334

Alph
a

Confidence
Limits

0.05 1.776 9.87

0.05 0.860 2.65

0.05 1.776 9.87

7

7

4

7
8

0.7112
0.0113
0.0042
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Wald Pr > ChiS

Chi-
Squar
e

10.713
9

2.0640

10.713
9

q

0.0011

0.1508

0.0011



Contrast

biostatus=0,agehhh=
1

biostatus=0,agehhh=
0

biostatus=1,childnet
=1
biostatus=1,childnet
=0
biostatus=0,childnet
=1

biostatus=0,childnet
=0

Contrast Estimation and Testing Results by Row

Typ
e

EXP

EXP

EXP

EXP

EXP

EXP

Ro
w

Estimat Standar

e

0.9879

1.0000

1.4783

4.1892

0.9358

1.0000

d
Error

0.1854

0.5498

1.8334

0.1678

Alph
a

0.05

0.05

0.05

0.05

0.05

0.05

Confidence
Limits

0.683

0.713

1.776

0.658
4

1.427

3.064

9.877

1.329
9
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Wald Pr > ChiS

Chi-
Squar
e

0.0042

1.1045

10.713

0.1371

q

0.9482

0.2933

0.0011

0.7112



Assessment of Confounding Using Logistic Regression

Crude Estimate for Exposure (biostatus) and Outcome (malaria)

51

Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.3304 0.0465 50.4470 <.0001
biostatus |1 0.1314 0.1251 1.1038 0.2934
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.140 0.892 1.457
Stratification on Sex
Sex=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1 -0.4032 0.0648 38.6681 <.0001
biostatus 1 0.1611 0.1620 0.9889 0.3200
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.175 0.855 1.614
Sex =1
Analysis of Maximum Likelihood Estimates
Parameter | DF Estimate Standard Wald Pr>ChiSq
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Error Chi-Square
Intercept |1 -0.2603 0.0645 16.2934 <.0001
biostatus |1 0.1034 0.1670 0.3834 0.5358
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.109 0.799 1.539
Stratification on Age (Months)
Monthage =0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -1.6508 0.1645 100.7238 <.0001
biostatus |1 -0.00913 0.2787 0.0011 0.9739
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.991 0.574 1.711
Monthage = 1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.7973 0.1166 46.7424 <.0001
biostatus 1 0.0445 0.3077 0.0209 0.8850




Odds Ratio Estimates
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. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.045 0.572 1.911
Monthage = 2
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept -0.5343 0.1074 24,7615 <.0001
biostatus 0.1281 0.2340 0.2999 0.5839
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.137 0.719 1.798
Monthage = 3
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept -0.0480 0.0630 0.5798 0.4464
biostatus 0.1029 0.1707 0.3636 0.5465
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.108 0.793 1.549

Stratification on Age of Head of Household
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Agehhh =0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.3427 0.0550 38.8714 <.0001
biostatus |1 0.5688 0.2571 4.8946 0.0269
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.766 1.067 2.923
Agehhh=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.2971 0.0871 11.6217 0.0007
biostatus |1 0.0465 0.1524 0.0929 0.7605
Odds Ratio Estimates
) . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.048 0.777 1.412
Stratification on Sex of Head of Household
Sexhhh =0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
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Intercept -0.3573 0.0498 51.4507 <.0001
biostatus 0.3287 0.1643 4.0050 0.0454
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.389 1.007 1.917
Sexhhh =1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept -0.2080 0.1227 2.8734 0.0901
biostatus -0.1388 0.2069 0.4502 0.5022
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.870 0.580 1.306
Stratification on relationship structure of household
Relst= 0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept -0.3461 0.0584 35.1354 <.0001
biostatus 1.0625 0.3039 12.2251 0.0005




Odds Ratio Estimates
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. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 2.894 1.595 5.249
Relst=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.2622 0.1422 3.3987 0.0652
biostatus |1 0.4958 0.2801 3.1346 0.0766
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.642 0.948 2.843
Relst =2
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.2137 0.1516 1.9869 0.1587
biostatus |1 -0.2199 0.2859 0.5915 0.4418
Odds Ratio Estimates
(0]
Effect Point Estimate 95% Wald

Confidence Limits

biostatus

0.803

0.458

1.406
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Relst =3
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept -0.2554 0.0938 7.4085 0.0065
biostatus -0.1041 0.1758 0.3504 0.5539
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.901 0.639 1.272
Relst=4
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept -1.4747 0.1787 68.1231 <.0001
biostatus 0.2381 0.3396 0.4917 0.4832
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.269 0.652 2.469

Stratification on Wealth Index

Wealth = 0
Analysis of Maximum Likelihood Estimates
Paramete . Standard Wald .
r DF Estimate Error Chi-Square Pr>ChiSq
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Intercept |1 -1.3790 0.1629 71.6197 <.0001
biostatus |1 -0.1370 0.2846 0.2317 0.6303
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.872 0.499 1.523
Wealth =1
Analysis of Maximum Likelihood Estimates
Paramete . Standard Wald .
r DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.1894 0.0829 5.2158 0.0224
biostatus |1 0.3138 0.2266 1.9187 0.1660
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.369 0.878 2.134
Wealth =2
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept -0.1543 0.0837 3.3967 0.0653
biostatus 0.3937 0.2336 2.8392 0.0920
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
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biostatus 1.482 0.938 2.343
Wealth =3
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.3030 0.1162 6.8033 0.0091
biostatus |1 0.3747 0.2250 2.7721 0.0959
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.455 0.936 2.261
Wealth =4
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept -0.5156 0.1179 19.1235 <.0001
biostatus 0.0664 0.3145 0.0446 0.8327
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.069 0.577 1.980

childnet=0

Stratification on whether Children Slept under Bednet



60

Analysis of Maximum Likelihood Estimates

. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.3853 0.1297 8.8319 0.0030
biostatus |1 0.3966 0.2466 2.5871 0.1077
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.487 0.917 2.410
childnet =1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.5247 0.0691 57.6755 <.0001
biostatus |1 -0.2412 0.1723 1.9605 0.1615
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.786 0.561 1.101

Assessing Confounding with Multiple Predictor Variables using a backwards elimination

approach
Variables in Model OR for OR for OR 95% ClI
biostatus | interactio
n terms
Biostatus, sex, monthage, sexhhh, wealth, relst, agehhh, | 4.189 1.777,9.878
childnet, biostatus*agehhh, biostatus*childnet
Non-parent guardian, head of household >40 years 15
Non-parent guardian, head of household <40 years 4.2
Biological parent, head of household > 40 years 1.0
Biological parent, head of household< 40 years 1.0
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Non-parent guardian, some/all slept under bednet 1.5
Non-parent guardian, none slept under bednet 4.2
Biological parent, some/all slept under bednet 0.9
Biological parent, none slept under bednet 1.0
2 Biostatus, sex, monthage, sexhhh, wealth, agehhh, 4.224 1.832,9.737
childnet, biostatus*agehhh, biostatus*childnet
Non-parent guardian, head of household >40 years 1.8
Non-parent guardian, head of household <40 years 4.2
Biological parent, head of household > 40 years 1.1
Biological parent, head of household< 40 years 1.0
Non-parent guardian, some/all slept under bednet 1.4
Non-parent guardian, none slept under bednet 4.2
Biological parent, some/all slept under bednet 1.0
Biological parent, none slept under bednet 1.0
3* | Biostatus, monthage, sexhhh, wealth, agehhh, childnet, | 4.218 1.842, 9.658
biostatus*agehhh, biostatus*childnet
Non-parent guardian, head of household >40 years 1.8
Non-parent guardian, head of household <40 years 4.2
Biological parent, head of household > 40 years 1.1
Biological parent, head of household< 40 years 1.0
Non-parent guardian, some/all slept under bednet 1.4
Non-parent guardian, none slept under bednet 4.2
Biological parent, some/all slept under bednet 1.0
Biological parent, none slept under bednet 1.0
4 | Biostatus, monthage, wealth, agehhh, childnet, 4.412 1.966, 9.899
biostatus*agehhh, biostatus*childnet
Non-parent guardian, head of household >40 years 1.9
Non-parent guardian, head of household <40 years 4.4
Biological parent, head of household > 40 years 1.0
Biological parent, head of household< 40 years 1.0
Non-parent guardian, some/all slept under bednet 1.6
Non-parent guardian, none slept under bednet 4.4
Biological parent, some/all slept under bednet 1.0
Biological parent, none slept under bednet 1.0
5 Biostatus, agehhh, childnet, biostatus*agehhh, 2.886 1.371, 6.077
biostatus*childnet
Non-parent guardian, head of household >40 years 15
Non-parent guardian, head of household <40 years 2.9
Biological parent, head of household > 40 years 1.1
Biological parent, head of household< 40 years 1.0
Non-parent guardian, some/all slept under bednet 1.2
Non-parent guardian, none slept under bednet 2.9
Biological parent, some/all slept under bednet 0.9
Biological parent, none slept under bednet 1.0
6 | Biostatus 1.141 0.892, 1.457

*Best Model



Outcome: Anemia

Full Model with all Interaction Terms with Exposure Variable (biostatus)

procsurveylogisticdata=anemiamodel ;

where anemia ne

model anemia

classmonthage (ref='0")
(event =

relst
'l') —

(ref="0")
biostatus sex monthagesexhhhagehhhrelst

wealth

wealth childnet malaria biostatus*sex
biostatus*monthagebiostatus*sexhhhbiostatus*agehhhbiostatus*relstbiosta
tus*wealth biostatus*childnetbiostatus*malaria;

strata HV0O01;
cluster HV002;
weightHHweight;

run;

Type 3 Analysis of Effects

Effect DF Wald
Chi-Square

biostatus 1 0.0893
sex 1 5.4531
monthage 2 55.6457
sexhhh 1 1.8429
agehhh 1 2.0136
relst 4 4.6068
wealth 4 4.1594
childnet 1 0.1606
malaria 1 58.1972
biostatus*sex 1 0.5696
biostatus*monthage 2 1.1792
biostatus*sexhhh 1 0.0933
biostatus*agehhh 1 0.5236
biostatus*relst 4 1.8017
biostatus*wealth 4 0.6923
biostatus*childnet 1 1.2426
biostatus*malaria 1 0.0151

(ref='0")

Pr > ChiSq

0.7650
0.0195
<.0001
0.1746
0.1559
0.3301
0.3849
0.6886
<.0001
0.4504
0.5545
0.7600
0.4693
0.7722
0.9523
0.2650
0.9022

Analysis of Maximum Likelihood Estimates

/param=ref;
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Parameter

Intercept
biostatus

Sex

monthage
monthage
Sexhhh

agehhh

Relst

Relst

Relst

Relst

Wealth

Wealth

Wealth

Wealth

childnet

malaria
biostatus*sex
biostatus*monthage
biostatus*monthage
biostatus*sexhhh
biostatus*agehhh
biostatus*relst
biostatus*relst
biostatus*relst
biostatus*relst
biostatus*wealth
biostatus*wealth
biostatus*wealth
biostatus*wealth

biostatus*childnet

- A W N P BN W N R

A ww N P DN e

DF Estimate Standard

-0.4026
0.2129
-0.3308
1.5768
0.9911
0.3940
-0.2409
-0.2311
0.9666
0.2204
-0.0806
0.3180
0.4007
0.1192
0.0326
-0.0700
1.2437
0.2436
0.1885
0.4593
-0.1374
0.3784
-0.5827
-0.7526
-0.6429
-0.5679
0.0682
-0.3373
-0.1213
0.0224

T = T = T = T = e e S S S e N T = = e S S T = T = T = T = N S S S S S

-0.3899

Error
0.2920
0.7124
0.1417
0.2423
0.1931
0.2902
0.1698
0.3729
0.8308
0.1690
0.3486
0.2210
0.2538
0.2508
0.2272
0.1747
0.1630
0.3228
0.5684
0.4326
0.4498
0.5230
0.8211
1.0424
0.4924
0.7882
0.5562
0.5330
0.5570
0.5163
0.3498

Wald Pr > ChiSq

Chi-Square
1.9009
0.0893
5.4531

42.3366
26.3322
1.8429
2.0136
0.3841
1.3536
1.6997
0.0534
2.0707
24917
0.2260
0.0206
0.1606
58.1972
0.5696
0.1100
1.1270
0.0933
0.5236
0.5037
0.5213
1.7041
0.5191
0.0150
0.4005
0.0474
0.0019
1.2426

0.1680
0.7650
0.0195
<.0001
<.0001
0.1746
0.1559
0.5354
0.2447
0.1923
0.8173
0.1502
0.1145
0.6345
0.8859
0.6886
<.0001
0.4504
0.7402
0.2884
0.7600
0.4693
0.4779
0.4703
0.1918
0.4712
0.9024
0.5268
0.8276
0.9655
0.2650
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Analysis of Maximum Likelihood Estimates
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Parameter DF Estimate Standard Wald Pr > ChiSq
Error Chi-Square
biostatus*malaria 1 -0.0453 0.3689 0.0151 0.9022
Association of Predicted Probabilities and Observed
Responses
Percent Concordant 70.1 Somers'D 0.409
Percent Discordant 29.3 Gamma 0.411
Percent Tied 0.6 Tau-a 0.193
Pairs 1191015 ¢ 0.704
Assessment of Confounding Using Logistic Regression
Crude Estimate for Exposure (biostatus) and Outcome (anemia)
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1 0.4965 0.0490 102.7098 <.0001
Biostatus |1 -0.1649 0.1315 1.5726 0.2098
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.848 0.655 1.097
Stratification on Sex
Sex=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.5338 0.0732 53.1633 <.0001
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Biostatus -0.1825 0.1713 1.1357 0.2866
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.833 0.596 1.166
Sex=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 0.4605 0.0692 44.3475 <.0001
Biostatus -0.1479 0.1672 0.7829 0.3763
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.863 0.622 1.197
Stratification on Age (months)
Monthage =0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 0.2505 0.0640 15.3412 <.0001
Biostatus -0.2221 0.1647 1.8185 0.1775

Odds Ratio Estimates
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. . 95% Wald

Effect Point Estimate Confidence Limits
biostatus 0.801 0.580 1.106

Monthage= 1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.4333 0.1378 108.1411 <.0001
Biostatus |1 0.0418 0.3782 0.0122 0.9120
Odds Ratio Estimates

. . 95% Wald

Effect Point Estimate Confidence Limits
biostatus 1.043 0.497 2.188

Monthage= 2
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 |1.0265 0.1085 89.4979 <.0001
Biostatus |1 |0.2406 0.2630 0.8370 0.3603
Odds Ratio Estimates

. . 95% Wald

Effect Point Estimate Confidence Limits
biostatus 1.272 0.760 2.130

Agehhh =0

Stratification on Age of Head of Household
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Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.5243 0.0575 83.1214 <.0001
Biostatus |1 -0.0920 0.3099 0.0882 0.7665
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.912 0.497 1.674
Agehhh =1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 |0.4212 0.0966 19.0106 <.0001
Biostatus |1 |-0.1016 0.1642 0.3826 0.5362
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
Biostatus 0.903 0.655 1.246
Stratification on Sex of Head of Household
Sexhhh =0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1 0.4606 0.0531 75.2554 <.0001
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Biostatus 1 0.0278 0.1533 0.0329 0.8561
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
Biostatus 1.028 0.761 1.388
Sexhhh =1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.6668 0.1174 32.2652 <.0001
Biostatus |1 -0.4654 0.1977 5.5394 0.0186
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.628 0.426 0.925
Stratification on relationship structure of household
Relst=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 0.4765 0.0629 57.4628 <.0001
Biostatus 0.2710 0.2698 1.0091 0.3151

Odds Ratio Estimates
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Effect

Point Estimate

. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.311 0.773 2.225
Relst=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 0.5731 0.1281 20.0252 <.0001
Biostatus -0.7368 0.3014 5.9744 0.0145
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.479 0.265 0.864
Relst =2
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.9459 0.1166 65.8671 <.0001
Biostatus |1 -0.5439 0.2840 3.6679 0.0555
Odds Ratio Estimates
95% Wald

Confidence Limits

biostatus

0.580

0.333 1.013
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Relst=3
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.5326 0.0968 30.2622 <.0001
Biostatus |1 -0.2144 0.1738 1.5206 0.2175
Odds Ratio Estimates

. . 95% Wald
Effect Point Estimate Confidence Limits

biostatus 0.807 0.574 1.135

Relst =4
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 -0.1276 0.1033 1.5258 0.2167
Biostatus |1 0.1839 0.1618 1.2918 0.2557
Odds Ratio Estimates

. . 95% Wald
Effect Point Estimate Confidence Limits

biostatus 1.202 0.875 1.651

Stratification on wealth index

Wealth =0

Analysis of Maximum Likelihood Estimates
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. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.1549 0.1356 1.3041 0.2535
Biostatus |1 0.00902 0.2197 0.0017 0.9672
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.009 0.656 1.552
Wealth =1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 0.8086 0.0920 77.1872 <.0001
Biostatus -0.3407 0.2431 1.9642 0.1611
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.711 0.442 1.145
Wealth = 2
Analysis of Maximum Likelihood Estimates
Paramete . Standard Wald .
r DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.7136 0.1168 37.3263 <.0001
Biostatus |1 -0.3654 0.3085 1.4027 0.2363




Odds Ratio Estimates
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. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.694 0.379 1.270
Wealth = 3
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.4422 0.0953 21.5130 <.0001
Biostatus |1 0.3048 0.2190 1.9374 0.1639
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.356 0.883 2.083
Wealth = 4
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 0.2267 0.1113 4.1488 0.0417
Biostatus -0.1830 0.3457 0.2803 0.5965
Odds Ratio Estimates
(0]
Effect Point Estimate 95% Wald

Confidence Limits

biostatus

0.833

0.423

1.640




Stratification on whether children slept under a bednet
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Childnet=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.3811 0.1297 8.6285 0.0033
Biostatus |1 0.3264 0.2423 1.8151 0.1779
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 1.386 0.862 2.228
Childnet=1
Analysis of Maximum Likelihood Estimates
Paramete . Standard Wald .
r DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.3693 0.0687 28.9226 <.0001
Biostatus | 1 -0.2756 0.1877 2.1556 0.1420
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.759 0.526 1.097

Stratification by malaria blood smear result

Malaria=0

Analysis of Maximum Likelihood Estimates



Parameter DF Estimate Standard Wald Pr > ChiSq
Error Chi-Square

Intercept 1 0.0256 0.0666 0.1476 0.7008
biostatus 1 -0.1525 0.1708 0.7967 0.3721
Odds Ratio Estimates

Effect Point Estimate 95% Wald
Confidence Limits
biostatus 0.859 0.614 1.200

Malaria=1

Analysis of Maximum Likelihood Estimates

Parameter DF Estimate Standard Wald Pr > ChiSq
Error Chi-Square

Intercept 1 1.2854 0.0887 209.9078 <.0001
biostatus 1 -0.3246 0.1861 3.0404 0.0812
Odds Ratio Estimates

Effect Point Estimate 95% Wald
Confidence Limits
biostatus 0.723 0.502 1.041

Assessing Confounding with Multiple Predictor Variables using the backwards

elimination approach
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Variables in Model OR for OR 95% CI
biostatus
1 Biostatus, sex, monthage, agehhh, sexhhh, relst, wealth, childnet, 0.849 0.559, 1.290
malaria
2 Biostatus, sex, monthage, agehhh, sexhhh, wealth, childnet, 0.924 0.615, 1.389
malaria
3 Biostatus, sex, monthage, sexhhh, wealth, childnet, malaria 0.842 0.581, 1.220
4 Biostatus, sex, monthage, sexhhh, wealth, malaria 0.826 0.627, 1.087
5 Biostatus, sex, monthage, wealth, malaria 0.853 0.657, 1.107
6 Biostatus, monthage, wealth, malaria 0.852 0.657, 1.105
7 Biostatus, monthage, malaria 0.838 0.645, 1.088
8 Biostatus, malaria 0.804 0.624, 1.036
9* | Biostatus, monthage, agehhh, sexhhh, relst, wealth, childnet, 0.848 0.560, 1.282
malaria
10 | Biostatus, monthage, agehhh, sexhhh, wealth, childnet, malaria 0.920 0.615, 1.376
11 | Biostatus, monthage, sexhhh, wealth, childnet, malaria 0.836 0.579, 1.206
12 | Biostatus, monthage, sexhhh, wealth, malaria 0.824 0.626, 1.084
13 | Biostatus, monthage, wealth 0.852 0.657, 1.105

*Best Model
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Outcome: Children Slept Under Bednet Last Night

Full Model with all Interaction Terms with Exposure Variable (biostatus):

procsurveylogisticdata=childnetmodel ;

wherechildnet ne .;

classmonthage (ref="'0") relst (ref='0') wealth (ref='0') /param=ref;
modelchildnet (event = 'l') = biostatus sex monthagesexhhhagehhhrelst
wealth anemia biostatus*sex
biostatus*monthagebiostatus*sexhhhbiostatus*agehhhbiostatus*relstbiosta
tus*wealth biostatus*anemia;

strata HVO0O01;

cluster HV002;

weightHHweight;
run;
Type 3 Analysis of Effects
Effect DF Ch?{‘ggare Pr>Chisq
biostatus 1 0.2498 0.6172
sex 1 1.8554 0.1732
monthage 3 9.7047 0.0213
sexhhh 1 0.0855 0.7700
agehhh 1 4.7838 0.0287
relst 4 3.6008 0.4627
wealth 4 6.3537 0.1742
anemia 1 0.1497 0.6988
biostatus*sex 1 0.1226 0.7262
biostatus*monthage 3 2.2003 0.5319
biostatus*sexhhh 1 0.0710 0.7899
biostatus*agehhh 1 0.3091 0.5782
biostatus*relst 4 4.9778 0.2896
biostatus*wealth 4 2.9910 0.5593
biostatus*anemia 1 3.3241 0.0683
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Analysis of Maximum Likelihood Estimates

Parameter DF Estimate Stgr:;j:rrd Chi\{\éecl:gare Pr>ChiSq
Intercept 1 1.4764 0.3498 17.8136 <.0001
Biostatus 1 03752 | 0.7507 0.2498 0.6172

Sex 1 0.2176 0.1597 1.8554 0.1732

Monthage 1 0.6347 0.2477 6.5678 0.0104
Monthage 1 0.4621 0.2507 3.3964 0.0653
Monthage 1 0.0379 0.1953 0.0377 0.8461

Sexhhh 1 0.0999 0.3419 0.0855 0.7700
Agehhh 1 04662 | 02131 4.7838 0.0287
Relst 1 00712 | 0.4407 0.0261 0.8717

Relst 1 01412 | 06184 0.0521 0.8194

Relst 1 0.0124 0.2340 0.0028 0.9576

Relst 1 0.8645 | 0.4700 3.3832 0.0659
Wealth 1 01273 |0.3420 0.1386 0.7097
Wealth 1 04968 | 0.3726 1.7775 0.1825
Wealth 1 05381  |0.3645 2.1793 0.1399
Wealth 1 06491  |0.3679 3.1125 0.0777
Anemia 1 00646 | 0.1671 0.1497 0.6988
biostatus*sex 1 00998 | 0.2849 0.1226 0.7262
biOStat“S:mO”thag 1 04831 | 0.4950 0.9528 0.3290
biOStat“SZmO“thag 1 0.3629 0.5309 0.4673 0.4942
biOStat“s:mO”thag 1 03044 | 0.3536 0.7412 0.3893
biostatus*sexhhh 1 0.1292 0.4851 0.0710 0.7899
biostatus*agehhh 1 02817 | 0.5066 0.3001 0.5782




biostatus*relst 1 1 0.4526 0.8564 0.2793 0.5972
biostatus*relst 2 1 0.6592 0.9989 0.4355 0.5093
biostatus*relst 3 1 -0.1760 0.5743 0.0939 0.7593
biostatus*relst 4 1 1.5348 0.8972 2.9264 0.0871
biostatus*wealth 1 1 0.4805 0.6093 0.6219 0.4303
biostatus*wealth 2 1 1.0550 0.6525 2.6144 0.1059
biostatus*wealth 3 1 0.6053 0.6370 0.9029 0.3420
biostatus*wealth 4 1 0.2708 0.6448 0.1764 0.6745
biostatus*anemia 1 -0.5997 0.3289 3.3241 0.0683

Association of Predicted Probabilities and Observed
Responses
Percent Concordant | 63.2 Somers’' D 0.273
Percent Discordant | 35.9 Gamma 0.275
Percent Tied 0.8 Tau-a 0.102
Pairs 1134036 c 0.636

Assessment of Confounding Using Logistic Regression

Crude Estimate for Exposure (biostatus) and Outcome (whether children under 5 sleep
under a bednet)

Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.1205 0.0924 147.1467 <.0001
biostatus |1 -0.7800 0.1929 16.3458 <.0001

Odds Ratio Estimates

Effect Point Estimate 95% Wald




Confidence Limits

biostatus 0.458 0.314 0.669
Stratification on sex
Sex=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.0177 0.1171 75.5674 <.0001
biostatus |1 -0.7119 0.2330 9.3377 0.0022
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.491 0.311 0.775
Sex=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.2232 0.1248 96.0362 <.0001
biostatus |1 -0.8488 0.2403 12.4731 0.0004
Odds Ratio Estimates
(0)
Effect Point Estimate 95% Wald

Confidence Limits

biostatus

0.428

0.267

0.685




Stratification on age (months)
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Monthage=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1.0170 0.1030 97.4078 <.0001
biostatus -0.6281 0.2151 8.5283 0.0035
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.534 0.350 0.813
Monthage=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.5667 0.2324 45.4607 <.0001
biostatus |1 -1.0270 0.4087 6.3138 0.0120
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.358 0.161 0.798
Monthage = 2

Analysis of Maximum Likelihood Estimates
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. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1.5673 0.1956 64.1881 <.0001
biostatus -0.8528 0.4643 3.3734 0.0663
Odds Ratio Estimates
) . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.426 0.172 1.059
Monthage =3
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 |1.0987 0.1860 34.8899 <.0001
biostatus 1 |-1.0994 0.3418 10.3455 0.0013
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.333 0.170 0.651
Stratification on age of the head of the household
Agehhh=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.2638 0.1165 117.6110 <.0001
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biostatus |1 -0.4783 0.4241 1.2718 0.2594
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.620 0.270 1.423
Agehhh=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 0.7612 0.1432 28.2716 <.0001
biostatus -0.4828 0.2327 4.3052 0.0380
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.617 0.391 0.974
Stratification on the sex of the head of the household
Sexhhh=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1.0937 0.1002 119.0586 <.0001
biostatus -0.9622 0.2482 15.0320 0.0001




Odds Ratio Estimates
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Effect

Point Estimate

. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.382 0.235 0.621
Sexhhh=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter | DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.2559 0.2307 29.6375 <.0001
biostatus |1 -0.7447 0.3220 5.3485 0.0207
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.475 0.253 0.893
Stratification on relationship structure of household
Relst=0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.1639 0.1202 93.7706 <.0001
biostatus |1 -0.8850 0.4646 3.6284 0.0568
Odds Ratio Estimates
95% Wald

Confidence Limits

biostatus

0.413

0.166

1.026
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Relst=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1.2946 0.3562 13.2068 0.0003
biostatus -0.4010 0.4904 0.6687 0.4135
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.670 0.256 1.751
Relst= 2
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.3294 0.2352 31.9521 <.0001
biostatus |1 -0.2615 0.5582 0.2195 0.6394
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.770 0.258 2.299
Relst=3

Analysis of Maximum Likelihood Estimates
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. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1.0094 0.1645 37.6586 <.0001
biostatus -0.8756 0.2576 11.5530 0.0007
Odds Ratio Estimates
) . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.417 0.251 0.690
Relst=4
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.3244 0.1138 8.1234 0.0044
biostatus |1 0.7855 0.2053 14.6437 0.0001
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 2.194 1.467 3.280
Stratification on wealth index
Wealth = 0
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1.4866 0.2538 34.2980 <.0001
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biostatus |1 -1.2813 0.3852 11.0645 0.0009
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.278 0.131 0.591
Wealth =1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.3664 0.1566 76.1022 <.0001
biostatus |1 -0.8119 0.3875 4.3907 0.0361
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.444 0.208 0.949
Wealth = 2
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 1.0355 0.2053 25.4495 <.0001
biostatus |1 -0.3341 0.4467 0.5593 0.4545

Odds Ratio Estimates
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. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.716 0.298 1.719
Wealth =3
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept |1 0.9655 0.1683 32.9253 <.0001
biostatus |1 -0.6863 0.3198 4.6057 0.0319
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.503 0.269 0.942
Wealth =4
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1 0.8151 0.1881 18.7871 <.0001
biostatus 1 -0.9051 0.4261 4.5115 0.0337
Odds Ratio Estimates
(0)
Effect Point Estimate 95% Wald

Confidence Limits

biostatus

0.404

0.175

0.932




Stratification on anemia
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Anemia=0
Analysis of Maximum Likelihood Estimates
Parameter DF Estimate Standard Wald Pr>Chis
Error Chi-Square q
Intercept 1 1.1205 0.1295 74.8957 <.0001
biostatus 1 -0.3775 0.2755 1.8767 0.1707
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.686 0.400 1.177
Anemia=1
Analysis of Maximum Likelihood Estimates
. Standard Wald .
Parameter DF Estimate Error Chi-Square Pr>ChiSq
Intercept 1.1087 0.1118 98.3296 <.0001
biostatus -0.9795 0.2297 18.1875 <.0001
Odds Ratio Estimates
. . 95% Wald
Effect Point Estimate Confidence Limits
biostatus 0.376 0.239 0.589
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Assessing Confounding with Multiple Predictor Variables using a backwards elimination

approach
Variables in Model OR for OR 95% CI
biostatus
1 Biostatus, sex, monthage, agehhh, sexhhh, relst, wealth, anemia 0.376, 0.928
0.591
2 Biostatus, monthage, agehhh, sexhhh, relst, wealth, anemia 0.593 0.377,0.931
3 Biostatus, monthage, agehhhsexhhh, wealth, anemia 0.573 0.366, 0.896
4 Biostatus, monthage, agehhh wealth, anemia 0.616 0.403, 0.941
5 Biostatus, monthage, agehhh anemia 0.646 0.425, 0.981
6 Biostatus, monthage, agehhh 0.606 0.401, 0.917
7 Biostatus, sex, monthage, agehhh, sexhhh, relst, anemia 0.611 0.393, 0.952
8 Biostatus, sex, monthage, agehhh, sexhhh, anemia 0.594 0.382,0.924
9 Biostatus, sex, monthage, agehhh, anemia 0.646 0.425, 0.983
10 | Biostatus, sex, monthage, agehhh 0.607 0.401, 0.919
11* | Biostatus, monthage, agehhh 0.606 0.401, 0.917
12 | Biostatus 0.458 0.314, 0.669

*Best Model



Appendix C: Additional Exploratory Analyses

Usual Residents and Whether a Child Slept in the Household Last Night for Children

living with Non-Parent Guardians (NPG) and Biological Children

Children, n (col, row %)
Children living with NPG Biological All P value
Col | Wt.% (95%CI) | n Col | Wt.% n
% % (95%Cl)
Usual <.0001*
Resident
Yes | 93.8 | 94.4(92.3,96.5) | 721 | 99.9 | 99.9(99.9, 100) | 3345 | 4066
No | 6.2 | 5.6(3.5,7.7) 48 | 0.1 0.1 (0.0, 0.15) 4 52
Slept in 0.0474*
Household
Last Night
Yes | 98.2 | 98.4(97.3,99.4) | 755 | 96.5 | 96.8 (95.9, 3230 | 3985
97.7)
No | 1.8 | 1.6 (0.6,2.7) 14 | 3.6 3.2(2.3,4.1) 119 133
Total 769 3349 | 4118

*Rao-Scott Chi-square p value, significance determined at a level of 0.05

Biological Status and Age of Children Under 5 Years by Relationship to the Head of the
Household who are Usual Residents and Slept in the House Last Night (n=3933)

Biological | Relationship to Median Age | Median Age
Status Head of HH (Years), (Months), Col % | Wt. % (95%CI) n
(IQR) (IQR)
Biological Son or 2 (1-3) 29 (15-44) | 82% | 83.3(81.3,85.3) | 3226
daughter '
Children
living All Subsets 2 (1-3) 30 (16-44) | 18.0% | 16.7 (14.7,18.7) | 707
with NPG
Total 3933
Subsets of Children Living with NPG
Grandchild 2 (1-3) 30 (16-43) 84.2 86.2(82.7,89.6) | 595
Niece/nephew 3 (1-4) 42 (24-50) 4.7 2.9 (1.8, 4.2) 33
by marriage
Other relative 3(2-4) 37 (26-49) 2.1 2.3(0.8,3.9) 15
Adopted/foster ) 16 (8-33)
Jstep child 1 (0-2) 0.9 0.9 (0.1, 1.6) 6
Not related 3 (1-4) 35 (15-49) 8.2 7.7 (5.1,10.3) 58
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Age Distribution by Biological Status for Children Under 5 Years who are Usual Residents

and Slept in the House Last Night (n=3933)

Biological Status

Non-Biological Biological
Age, years Col % n Col % n T test P Value
0 16.8 119 195 630
1 20.1 142 19.9 643
2 19.7 139 19.9 642
3 23.6 167 20.5 661
4 19.8 140 20.2 650
Mean, s.d. 21,14 2.0,1.4 0.1692
Median (IQR) 2 (1-3) 2 (1-3)
Age, months
0-5 8.6 61 8.8 284
6-11 8.2 58 10.7 346
12-23 20.1 142 19.9 643
24-59 63.1 446 60.5 1953
Mean, s.d. 30.2,16.6 29.6,17.1 0.3778
Median (IQR) 30 (16-44) 29 (15-44)
Total 707 3226




Relationship to Head of Household by Biological Status and Subsets with whether a Child

Slept in the Household Last Night and if they Have a Bednet for Sleeping for Children

Under 5 Years

All Children, n=4118

Relationship to Head of

Slept in Household Last Night,

Bednet for sleeping, n(col%)

Household n (col%)

Yes No Yes No
Son or daughter 3230 (81.1) 119 (89.5) 2210 (82.9) 1139 (78.4)
Grandchild 626 (15.7) 10 (7.5) 369 (13.8) 267 (18.4)
Niece/nephew 34 (0.9) 1(0.8) 22 (0.8) 13 (0.9)
Other relative 21 (0.5) 3(2.3) 14 (0.5) 10 (0.7)
Adopted/foster/step 10 (0.3) 0 7(0.3) 3(0.2)
child
Not related 64 (1.6) 0 44 (1.7) 20 (1.4)
Total 3985 133 2666 1452

Non-Biological
Children, n=769

Relationship to Head of

Slept in Household Last Night,

Bednet for sleeping, n(col%)

Household n (col%)

Yes No Yes No
Grandchild 626 (82.9) 10 (71.4) 369 (80.9) 267 (85.3)
Niece/nephew 34 (4.5) 1(7.1) 22 (4.8) 13 (4.2)
Other relative 21 (2.8) 3(21.4) 14 (3.1) 10 (3.2)
Adopted/foster/step 10 (1.3) 0 7(1.5) 3(1.0)
child
Not related 64 (8.5) 0 44 (6. 20 (6.4)
Total 755 14 456 313

Biological Children,
n=3349

Relationship to Head of

Slept in Household Last Night,

Bednet for sleeping, n(col%o)

Household n (col%o)
Yes No Yes No
Son or daughter 3230 (100) 119 (100) 2210 (100) 1139 (100)
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Age distribution by Malaria Blood Smear Outcome for Children Under 5 Years

All Children, Malaria Blood Smear
n=3912
Positive Negative Rao-Scott
Chi-
square p
value
Age % of | Wt.%(95% n % of | Wt.%(95% n
(Months) Total | CI) Total | CI)
0-5 |13 1.3(0.9, 1.7) 51 7.4 6.9 (5.9,7.9) 288
6-11 | 3.0 3.0 (2.4, 3.6) 119 | 7.1 6.4 (5.5, 7.3) 277
12- |75 7.8 (6.7,9.0) 294 | 126 | 13.2(118, 494
23 14.7)
24- | 31.6 | 30.3(28.5, 1235 | 29.5 | 31.1(29.0, 1154
59 32.0) 33.3)
Total 1699 2213 | <.0001
Non-Biological Malaria Blood Smear
Children, n=741
Positive Negative Rao-Scott
Chi-
square p
value
Age % of | Wt.96(95% n % of | Wt.%(95% n
(Months) Total | CI) Total | CI)
0-5 1.2 1.3 (0.5, 2.0) 9 7.4 6.4 (4.5, 8.2) 55
6-11 | 2.0 2.3 (1.1, 3.6) 15 5.8 5.1 (3.6, 6.7) 43
12- |82 [7.6(5597) 61 |11.9 |[11.7(8.9,14.6) | 88
23
24- 34.1 | 33.7 (29.7, 253 | 29.3 | 31.9(27.7, 217
59 37.7) 36.0)
Total 338 403 <.0001
Biological Malaria Blood Smear
Children,
n=3171
Positive Negative Rao-Scott
Chi-
square p
value
Age % of | Wt.96(95% n % of | Wt.%(95% n
(Months) Total | CI) Total | CI)
0-5 |13 1.3 (0.9, 1.8) 42 7.4 7.0 (5.8,8.1) 233
6-11 | 3.3 3.1(2.4,3.8) 104 | 7.4 6.7 (5.7,7.7) 234
12- |74 7.9 (6.6,9.2) 233 | 12.8 | 13.6(11.9, 406
23 15.2)
24- | 31.0 | 29.5(27.6, 982 | 30.0 | 31.0(28.6, 937
59 31.5) 33.3)
1361 1810 | <.0001




Age distribution by Anemia Level for Children Under 5 Years

All Children, n=3912
Anemia level, adjusted for altitude
(Al\%fmths) Severe (<7.0 g/dl) | Moderate (7-.0-9.9 g/dl) | Mild (10.0-109 g/dly | O A”S/md:)c (>10.9
Col n Col % n Col % n Col % n
%

0-5 6.4 12 7.0 101 7.1 59 11.7 170
6-11 23.3 44 12.8 184 10.7 89 5.5 79
12-23 36.0 68 25.2 363 20.2 168 13.0 189
24-59 34.4 65 55.1 795 61.9 514 70.0 1012

Chi-square p value <.0001

Non-Biological Children,

n=742
0-5 5.4 2 7.6 20 6.2 10 11.8 33
6-11 13.5 5 10.6 28 9.3 15 3.6 10
12-23 37.8 14 25.3 67 21.1 34 12.2 34
24-59 43.2 16 56.6 150 63.4 102 72.4 202

Chi-square p value <.0001

Biological Children,

n=3170
0-5 6.6 10 6.9 81 7.3 49 11.7 137
6-11 25.7 39 13.2 156 11.1 74 5.9 69
12-23 35.5 54 25.1 296 20.0 134 13.2 155
24-59 32.2 49 54.8 645 61.6 412 69.2 810

Chi-square p value <.0001




Whether the Household has a Bednet for Sleeping and Outcome of Malaria Blood Smear Reading

All Children Malaria, n (col%, row %)
Yes No Total
Have bednet for Yes 976 (59, 40) 1490 (69, 60) 2466
sleeping No 690 (41, 51) 667 (31, 49) 1357
Total 1666 2157

Chi-square :<.0001, OR (95% ClI): 0.63 (0.55, 0.72)

Observations missing malaria indicator: Yes Bednet n=73, No Bednet n=37

Non-Biological Malaria, n (col%, row %)
children
Yes No Total
Have bednet for Yes 155 (49, 39) 247 (66, 61) 402
sleeping No 163 (51, 57) 125 (34, 43) 288
Total 318 372 690

Chi-square :<.0001, OR (95% Cl): 0.48 (0.35, 0.66)

Observations missing malaria indicator: Yes Bednet n=9, No Bednet n=8

Biological Malaria, n (col%, row %)
Children
Yes No Total
Have Bednet for Yes 821 (61, 40) 1243 (70, 60) 2064
sleeping No 527 (39, 49) 542 (30,51) 1069
Total 1348 1785 3133

Chi-square :<.0001, OR (95% CI): 0.68 (0.59, 0.79)

Observations missing malaria indicator: Yes Bednet n=64, No Bednet n=29



Whether the Household has a Bednet for Sleeping and Anemia Level Adjusted for Altitude

All Children, n=3912 ( Observations missing malaria indicator: Yes Bednet n=70, No Bednet n=40)
Anemia level, adjusted for altitude
Have . .
bednet for Severe (<7.0 g/dl) Moderate (7-.0-9.9 g/dl) Mild (10.0-10.9 Not Anemic (>10.9 Total
. g/dI) g/dl)
sleeping
Col % n Col % n Col % n Col % n
Yes 52 97 62 881 64 522 69 969 2469
No 48 88 38 532 36 295 31 439 1354
Total 185 1413 817 1408 3823
Chi-square p value <.0001
Non-Biological Children, n=691 ( Observations missing malaria indicator: Yes Bednet n=8, No Bednet n=8)
Anemia level, adjusted for altitude
Have . .
bednet for Severe (<7.0 g/dl) Moderate (7-.0-9.9 g/dl) Mild (%)I.O-lo.g Not Ane/rg:c (>10.9 Total
sleeping g/di) g/dl)
Col % n Col % n Col % n Col % N
Yes 46 16 57 140 59 91 61 156 403
No 54 19 43 104 41 64 39 101 288
Total 35 244 155 257 691
Chi-square p value 0.3938
Biological Children, n=3132 ( Observations missing malaria indicator: Yes Bednet n=62, No Bednet n=32)
Anemia level, adjusted for altitude
Have . .
bednet for Severe (<7.0 g/dl) Moderate (7-.0-9.9 g/dl) Mild (}gl'o'lo'g Not Ane/rg:c (>10.9 Total
sleeping g/di) g/dl)
Col % n Col % n Col % n Col % n
Yes 54 81 63 741 65 431 71 813 2066
No 46 69 37 428 35 231 29 338 1066
Total 150 1169 662 1151 3132
Chi-square p value <.0001




Whether the Household has a Bednet for Sleeping and Anemia Outcome

All Children Anemia, n (col%, row %)
Yes No Total
Have bednet for | Yes 1500 (62, 61) 969 (69, 39) 2469
sleeping No 915 (38, 68) 439 (31, 32) 1354
Total 2415 1408 3823

Chi-square :<.0001, OR (95% Cl): 0.74 (0.65, 0.85)

Observations missing malaria indicator: YesBednet n=70, No Bednet n=40

Non-Biological Anemia, n (col%, row %)
Children
Yes No Total
Have bednet for | Yes 247 (57, 61) 156 (61, 39) 403
sleeping No 187 (43, 65) 101 (39, 35) 288
Total 434 257 691

Chi-square : 0.3290, OR (95% CI): 0.86 (0.62, 1.2)

Observations missing malaria indicator: YesBednet n=8, No Bednet n=8

Biological Anemia, n (col%, row %)
Children
Yes No Total
Have bednet for | Yes 1253 (63, 61) 813 (71, 39) 2066
sleeping No 728 (37, 68) 338 (29, 32) 1066
Total 1981 1151 3132

Chi-square :<.0001, OR (95% CI): 0.72 (0.61, 0.84)

Observations missing malaria indicator: YesBednet n=62, No Bednet n=32



Treatment and Disease Indicators for Children under 5 Years who are Usual Residents or
Visitorsin Woman’s Questionnaire (n=3454)

\I;lvae(‘jall(:sever in the Last Two n (col %) Wt. % (95% CI)
Yes 1619 (47) 51 (49, 53)
No 1792 (52) 47 (45, 50)
Don’t Know 7(0.2) 0.2 (0.02, 0.4)
Code-9 (Missing value) 36 (1.0) 1.4 (0.6, 2.1)
Place first sought treatment
for fever, top 3*
Code- 12 (can’t find code) 419 (31) 29 (26, 32)
Government Hospital 325 (24) 28 (24, 31)
Government Health Center 179 (10) 14 (11, 17)
Days after fever sought advice
or treatment™
0 301 (23) 18 (16, 21)
1 375 (28) 31 (27, 35)
2 345 (26) 25 (22, 28)
3 186 (14)
>3 131 (9)
Child has fever/cough now **
Yes 776 (43) 47 (43, 51)
No 700 (43) 42 (38, 46)
Don’t Know 65 (4) 4(3,6)
Code-9 (Missing value) 78 (5) 6 (4,9)
Medication taken for
fever/cough ***-
Fansidar 75 (5) 5(3,7)
Chloroquine 194 (12) 12 (9, 14)
Quinine 321 (20) 19 (17, 22)
Combination w/artemisinin 400 (25) 23 (20, 27)
Chloroquine w/fansidar 19 (1) 1(0.4,2)
Homepak red 5(0.3) 0.5(0,1)
Other 38 (2) 2(1,3)
What causes malaria:
mosquito bites
Yes 2897 (84) 85 (83, 87)
Are there ways to avoid
getting malaria?
Yes 2926 (85) 84 (82, 86)

*2116 observations missing
** 1835 observations missing
*** 1835 observations missing



Appendix D: MIS Household Questionnaire

UGANDA BUREAU OF STATISTICS
2009 UGANDA MALARIA INDICATOR SURVEY
HOUSEHOLD QUESTIONNAIRE - ENGLISH

SECTION 1A: IDENTIFICATION

1. REGION

2. DISTRICT

3. COUNTY

3. SUBCOUNTY/TOWN

5. PARISH/LC2 NAME

6. EA NAME

7. UMIS NUMBER U

8. URBAN=1, PERI URBAN=2, RURAL=3 |
5. NAME OF HEAD OF HOUSEHOLD

10. HOUSEHOLD NUMBER El:l:l
11. HOUSEHOLD SAMPLE NUMBER .._..... El:l

SECTION 1B: INTERVIEWER VISITS

1 2 3 FINAL VISIT
DATE 1. DAY
> MONTH
s vear ||
b INTERVIEWER'S NAME 4 INT. NUMBER
RESULT" 5. RESULT
L NEXTWVISIT: DATE
TOTAL NUMBER
g TIME OF VISITS
*RESULT CODES:
COMPLETED 7. TOTAL PERSONS
2 NGO HOUSEHOLD MEMBER AT HOME OR NO COMPETENT RESPONDENT IN HOUSEHOLD
AT HOME AT TIME OF VISIT
3 ENTIRE HOUSEHOLD ABSENT FOR EXTENDED PERIOD OF TIME
4 POSTPONED 8. TOTAL ELIGIBLE
5 REFUSED WOMEN
& ELLING YACANT OR ADDRESS NOT A DWELLING
7 ELLING DESTROYED
8 DWELLING NOT FOUND 9. TOTAL ELIGIBLE
g OTHER CHILDREN
[SPECIFY)
10. LINE NO. OF
LANGUAGE OF THE QUESTIONNAIRE RESPONDENT
TO HOUSEHOLD
7. LANGUAGE USED IN THE INTERWVIEW QUESTIONNAIRE

NATIVE LANGUAGE OF RESPONDENT
. TRANSLATOR USED (NOT AT ALL=1; SOMETIMES=2; ALL THE TIME=3) . R
LANGUAGE USED: 1 ATESO-KARAMOJONG 4 LUD 7 ENGLISH

2 LUGANDA 5 RUNYANKORE-RUKIGA 8 OTHER
3 LUGBARA 6 RUNYORO-RUTORO
SUPERVISOR FIELD EDITOR OFFICE EDITOR KEYED BY
NAME MAME

oaTe LI 1] owe LI L[] L1 I




INTRODUCTION AND CONSENT

Helio. Ny name ks . | am working with UBOS In colleboration with MOH.

We are conduciing a natlona! sureey about malarla and would wery much appreclete your participation In this
survey. This Information wil help tne government to plan heath services. As part of the survey we would first
ke to ask some guestions about your household. These guestions wil take about 15 minutes 1o complete

‘Whatever Information youw provide will be kept strictly conflaentlel, and will not be shared with Bnyone

oiher tnan mamibens of our suneey beam.

Farticipation in this survey |s voluntary, and If we should come to Bny guestion you don't want 1o answer
Just |2t me know 2nd | will go on 1o the next guestlon: or you can stop the Interview at any 1me. However
we hope you will particlpate In the survey since your wews sre Impartant.

Aftnis time, do you want to esk me anytning oout tne survey? May | begin the Intendew now?

Elgnal_re of Inlerlewer Date:

RESPONDENT AGREES TO BE INTERWIEWED . RESFONDENT DOES NOT AGREE TD BE INTERVIEWED Z=rFEND

statTve_ | | || Houss enotme [ ] | | | wouss

BB | Ouemzinian
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SECTION 3: HOUSEHOLD CHARACTERIETICS

CIUESTIONS AND FILTERS

SKIP

What is tha main SoUnca of drinking walar for Mambsrs of your
ncusshad?

PUELIC TAP
WATER FROM OPEN WELL

MELL N ¥ARDMOOMPOUND.
PUaLIC L
WATER FROM COVERED 'WELL OR

OUND
E D PLISLIC WELL

[T .
B3 e )

Whai ind

tolial taziny g mEmnars of o housahold Lsualy

COMPOSTING TOLET

MO FACILITY/SUEH

Dioas yoor housanodd haws:
ty?

madia?

asseta player?

telaizion?
mobila phora?
x&d phana?
rafrig@nao?
A ik

A chalr?

A 5ol s

re=Sen nom
3= 3 3= 3= 3= Je

E=E-1

i & Ded?

A& cupboard?

=

m) & clock?

1

Whai typa of Fusl doas your housahols malnly uss for cooking®

ZLECTRICITY
LPGMATLIRAL GAS
BIOGA

PARSFFIN { KERD

CHARCOAL

HOLD:

(SPECIFY)
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SiklP

EPECIFT)

]
:

NATURAL ROOFNG

B3

HATURAL WALLE

110 How many rooms ir your househoid ar

[MCLUDNG ROOMS QLT
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SiklP
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UESTIONS AMD F 0 X SiklP
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O QUESTIONS AMD SKIP
12 ook at (@l e

(5] o asiatlish tha brand?

NOT O8SERVED 2 NOT O8SERVED 2

1 How many manihs aga did MONTHE
wour hou sehald oblain ina AGD

mosquis naf?

MONTHE
AGD

-3 -3 3l
2 2 2
21 21 ]
12 12 12

5y | OTHER 2
&5 ) )
0K BRAND 98 | DK 8RAND 98 | DK 8RAND EH
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INTERVIEWER'S OBESERVATIONS

TO BE FILLED IN AFTER COMPLETING INTERVIEW

COMMENTS ABOUT RESPONDENT

COMMENTS ON SPECIFIC QUESTIONS

ANY OTHER COMMENTS:

SUSERVISOR'S OBSERVATIONS

NAME OF THE SUPERVISOR: DATE

Appendix E: MIS Woman’s Questionnaire



BUREAL OF STATISTICE
Ri& INDICATOR SURVEY 2002

SECTION 14: IDEMTIFICATION

1. REGION
2. DISTRICT [ ]
4. COUNTY
4 SUBCOUNTYITOWN
5. PARISHLC2 NAME
5. EA MAME
7. HOUSEHOLD NUMBER
B. MAME AND LINE NUMBER OF WOMAN
SECTION 18: INTERVIEWER VISITS
2 3 FIRAL WISIT
DATE DY
KONT
YEAR
INT. NUMBER
RESULT

TOTAL WUM
TIME OF VISITS D
"RESULT CODOES
COMPLETED 4 REFUZED
2 NOT AT HOME 5 PARTLY COMPLETED & OTHER
3 POSTPOMNED & INCAPACITATED =PECIFY]

NOT A

ALL=T: SOMETIMES=2: ALL THE TIME=3]

]
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INTRODUCTION AND CONSENT

Hello. Wy name ks | am working with the M0OH and UBOS. We

are conducting & national sursey about malarls and would very much aporeclete your paricipation In this survey.
This Infarmietion will help the government to plan health services. These questions will take about 15 minutes
1o complets. Whatever Informiation you provide will be kept sirictly canfidential and will not be shared with

amyone oiher then members of our suresey [Eam.

Farticipation in this survey = woluntery, Bnd (f we should come to any quastion you don't want 1o answer
Justlet me kmow and | will go on to the next question: ar you cam stop the Intendaw at any tme. However,
we hope you will particlpate in the survey since your views are Important.

Althis Ime, do you want to Bsk me anytning soout tne survey? May | begin the interdew now?

Sgnature of (nterviewsr Date:

RESPOMNDENT AGREES TO BE INTERWIEWED . 1 REEFONMOENT DOEES MOT AGREE TO 2E INTERVIEWED I==END

106 | Custonegie



SECTIOM 1 -

RESPONDEMT'S BEACKGROUND

L[] QUESTICHNS AND FILTERS CODING CATEGORIES SKIP
10 RECORD THE TIME
2
T 3
102 n whal month and yaar wara you bom? |:|:[
DONT KROW MONTH %8
DONT KROW GRNE
103
D YEARS
102
I | 107
105
2
3
107
2
3
108 Da you Isten 1o ha rado aimas 25 cna
wask, lass Tan once T H
3
108
2
3
110 A5 You WNaw, Soma |—s 113
paid in cash o NO i
™ l— 113
2
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I L] CODING CATEGORIES 5(1'|
113
I [=mns
113 & arai you paid In cash or fnd far
Wara) o Nt paid a air? 2
3
112
== 112
115 GOMNG TO SCHOOLSTUDYING
OR WORK
11& na T afhnic group?
B
E.
A
B
A
B
B
o

108 | Cusstonssin
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SECTION 2. REPRODUCTION
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VEARS .1 Eural
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TAVE
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SECTION 3. ANTENATAL CARE AND CHILDREN'S FEVER TREATMENT
o

NO CUESTIONS AND ERE CODING CATEGORIES SR
30 CHECK 395 AND 225
OR L& 350
300 ERINIAET
T 8 WO LOWNGE
Wi | wizuidl e 2 Sk YOU BOME Ui
303 L E NUMSER FROW 213
FC] Didl you Ga@ anyona for @ & for this pragnancy?
E
WURSING AIDE o
OTHER PERSON
TRADITIONAL EIRTH ATTERDANT. . E
i
KO CHNE ¥
30
308 VTl waE 17 MEin raason sy you 0d not SeE anyons 1o
PTG
307 iTina gk ol MeRin BN anal mar fo! g Eragna
E
aLl
GO ]
GO ER E
HE el F
aT g
X
30 During this sragnancy. did pou take any drgs i YES
from gailing maanat o i
DONT KNOW ]
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WM e
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i

A TAKEN DURMG THS FRESNANCY

Can you 1all ma wivy pou hook oF receivad SPFANSIDAR

pal o SAIFANSIDAR Surng any anlenaial i ANTEMATAL C
FIY BROIGE WEE 1T B RORE SaP8 EY O from anoTer AROTHER FADS
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3174 LAST EIRTH KEXT-TO-LAST BIRTH SECONC-FROMLAST EIRTH
LIME MUMEER FROM 213
LINE MO LINE MO LINE KO
3178 MAME MAME KAME
FROM 213 AND 217
LIVING F| DEA:P LviNG lj :E.t.l:-FI LMNG F| LEAD l:ll
F1E | D you sver braastead (NAMES? YES 1 YES 1 YES
MO F no 1 NO 2
SEIPTOHTG o | . (SR TO 317G
310 | CHECK 597E: NG n:a:ﬂ
1S CHILD LIVIMG? I SHIFTO 3
317E Ara pou 0 brsastisacing YES 1
[NAVE)F (EEP TOIE
MO F
IHWF Fior hom many moning did pou
traasTasd [(NAME)? MONTHS WONTHS WONTHS
STILL &F ] STILL BF ]
CONT KNOW =] DON'T KNOW ] DOMT KNOW ]
3170 | CHECK 397 LIvIkG DEAD a LIVING :Ex.l:-a LIING DEAD a
15 CHILD LIVIME? .[ (SKIPTO 389 .[ P TO 3 [SHR T 349
318 HaE [MAME] baan il ilh & favair WES 1 YES YES
&t @y trra in thi et T seaes? L led 2 L= 1 L] 2
(5€P T0 300—] &P 70 340 —| SKIPTO Zege—]
CONT KNOW H DON'T KNOW E DOMT KNOW ]
LAST BIRTH MENT.TO-LAST EIRTH SECOND-FROM-LAST BIRTH
NO OUESTIONS AND FILTERS MAME, KAME, NAME,
1% o | WDl B DO e POW P
&1 Wak "a'Ehe
Sual 0 Onnk, 3hd 1 LUECH LESS
armount, of mos than wsuai i I 1 Sk HAT LESS 1
irk? 3 ABOUT THE SAME . 3 AEOUT THE SAME 3
IF LESS, FROEE- Was haitha 4 WORE 4 WORE 4
gisen much i8S than usual o MOTHMNG TO DRMK =~ 5 KOTHMG T DRINE 5 OTHING TO ORINE 5
Srirk of GOMEANal |EEEY CONT KNOW ] DON'T KNOW E DOMT KNOW El
EF Wihan (NAME) rad @ iavar, Wak
FRSRE ORET REE TN L 1D sl MLUCH LESS 1 1 1
H e Sa™a amaan! Mord 20 HAT LESS 2 1 3
than el o mothing io asi? ABOU 5 3 3
MORE 4 WORE 4 WORE 4
IF LESS, FROEE: Was hatha STOPFED FOCO H STORPED FOOD £ | sToRPED FoOD H
gisen uch iGes than usual o MEWER QAVE FOO A MEWER GAVE FOOD & WEVER GAVE FOOO &
Sat or Someanal leEs? CONT KNOW ] DON'T KNOW E DOMT KNOW El
3% il yoru Sk 3o o taaiman YES 1 ¥EE YES
v (e INaSE 11T Sty BLAERT (SEP TO 12He—d (S0P T 320 e EHIFTO
MO 2 W 1 7]
ara Wilry Rarse you nol sought CHILD JUST FELL L A— |CHILDJUST FELL KL .. & |CHILD JUST FELLILL
BdwilE o TEROTENT ram Sy CHILD MOT VERY ILL B [CHILD MOT YERY ILL
Eouew? CLINIC TCO FAR £ |CLINIC TOD FaR o
HANE WO MOMEY VE MO MOMKEY D [HAWE MO MOKEY
WAITING FOR CHILDS WAIMING FOR CHILD'S WAITING FOR CHILD'S
FATHER E-|| rFaTHER E-l| FaTHER -
DONT ENOW WHAT DO KMOW WHAT
TO BG F| Tooma =
ALREADY HAD ALREADY HAD
MEDICINE AT HOME 0] o DICINE AT HOME O]
om —_ % — — E
EREC ) (SRECFY) ¢ )
SKIP TO 325 e SEIP T 3] U R prw—

14 | Cusstonsgie
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LAST BIRTH KEXT.TO.LAST EIRTH SECONC.FROW-LAST BIRTH
NO OUESTIONS AND FILTE! MARIE HAME HALE
3z Withaa Okl wou Eask @i o PLUELIC SECTOR PLBLIC SECTOR PUBLIC SECTOR
R ATIETT THISPITAL . A

Ampwhang alsa’®

RECCRD ALL

0

mIo

=l ]

PRIVATE MEDICAL
SECTOR

PT. HOSRITAL

[SPEC

OTHER SOLURCE
SHOP
TRADITIOMAL

PRACTITIONER

OTHER

[BRELC

PHARMACY,
RS SHON H
PYT DOCTOR

CLINICAOUTREACH

|
OTHER SOURCE
SHOP L
TRADITIONAL
PRACTITICMER W

OTHER 14

(SPECIFY]
PRIVATE MEDICAL
SECTIOR

(SPECIFY]
OTHER SOURCE
She 2]
TRADITIOMAL
PRECTITIORER N
HER X
(SPECIFY]

-

Dol oima e

TS
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LAST AIRTH KEXT-TO.LAST EIRTH ECOND-FROM-LAST EIRTH
NO MAME NAME NAME
313 | CHECK 333 L
RCLED
[SKP TO 325 =
L+
FIRST PLACE FIRGT FLACE FIRST FLACE
344 1
2 2
] 3
1%
[T e [
D YES o | ves
2 ) 1 | wo 2
8 | DONT KNowW B | DOMT KNOW g
1% YES o | ves
2 ) 1 | wo 2
8 | DONTKNOW B | DOMT KNOW g
327 1
2 1
BIRTHE, GO
DONT KROW 8 | DOWTRNOW 3
133 ANTIMALARIAL DRULS ANTIMAALARIAL DRUCS ANTRAALARIAL DRUGS

SRIFANEIDA

AKTIBIOTIC DRLIS
FILLSY RUP

Ly

ECTION

OTHER DRLIS

nmo m

[=]

-k

e

SRFAMSDAR A

nm o m

5]

PILLISYRL® H

MIECTION

SPFANSICA

CHLORODI

nmp

EFECIF

ANTIZIOTIC DRUGS
PLLSYRUP H

MIECTION

116 | Cussion
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LAST BIRTH KEXT.TO.LAST EIRTH ECOND.FROM-LAST EIRTH

s

RCCLIME (B
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KEXT.TO.LAST EIRTH ECO

NI FROWLAST EIRTH

HOMAPAL-GREEN (£ QIVEN

128



129

LAST BIRTH KEXT.TO.LAST EIRTH ECOND.FROM-LAST EIRTH

DONT ENOW
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SECONC.FROW-LAST BIRTH

ANY CCOES A ClRCL

B Dy BTy oy

o TEd L e

DONT RO e DONT KNOW WwE DOMT KNOW I

Py i YES i ¥YES

A-a'\-.-_l
CONT KEROW & CONT KNOW
HEEEENEE
F QoCD! CONT EROW a0a0E CON'T KENOW

34K CHECK 32
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LAST BIRTH KEXT.TO.LAST EIRTH ECOND.FROM-LAST EIRTH
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OUESTIONS AlD FLTERS

il ok i Bk 2w d |

e SN, whal Sauked Saana?

PROBE: ANYTHMG ELSE?

[
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R i e w12 sl el halana®
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wOT |
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INTEREVIEWER'S DESERVATIONS

TO BE FILLED IN AFTER COMPLETING INTERVIEW

COMMENTS ABOUT RESPONDENT

COMMENTS ON SPECIFIC QUESTIONS

ANY OTHER COMMENTS:

SUFERVISOR'S OESERVATION

MAME OF SUPERVISOR: DATE:




