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ABSTRACT

Mean regression approach explores the average effect effectively of the change in mean BMI, but may
not be able to 1dentify how extreme values affect Body Mass Index (BMI). Therefore, mean regression
based methods may not be able to answer how the factors may affect large extreme BMI values. The use
of quantile regression allowed the impact of the explanatory variable to vary along the whole range of
BMI intake. Reproduction is associated with nutritional status because the vanous roles played by women
give rise to serious health problems. While warnings about health penalty of excess weight (less attention
seems to be given to the consequences of being underweight. The study aims to evaluate the performance
of parametric Ordinary Least Square (OLS) and non parametnic regression (quantile function) method to

deterinine factors affecting nutritional status of women of reproductive age in Nigeria.

A nationally representative sample of women within reproductive age (1549 years) within households 1n
communities was obtained from the Nigena Demographic and Health Survey (NDHS 2013). The Body
Mass Index of women defined as weight/height’ was the outcome vanable while the explanatory variables
include age, family size, total children ever borm. marital status, highest level of education, place of
residence region, wealth index, OLS regression was used to deterrnine the average effect of factors on
BMI while Quantile Regression was used to determine how a particular quantile of the BMI distnbution
was associated with covariates Analysis was done on STATA version 12 while graphs were done using R

version 3.2.0.

A total of 31, 828 women were included 1n the study. The mean age of women was 29 years (SD=7.0),
49.2% had no fonnal education and 23.5% belonged to the poorest wealth quintile. It was shown that only
16% of varnation has been predicted by linear regression. Results of ordinary least square regression
analysis show that women’s age, number of children, place of residence. level of education, some regions
(North East, North West and South West), wealth index (p<0.001) were found to have effects on
women's Body Mass Index. While in the 10" quantile, the effect of children ever bom, place of residence

were not significant. Family size did not contribute significantly to the BMI effect produced.

Quantile regression was able to detect the amount of under estimation and over estimation produced by
the Ordinary Least Square regression of BMI values. The magnitude of the changes differed
depending on the location of the woman in the BMI distnbution
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CHAPTER ONE

1.0 INTRODUCTION

1.1 BACKGROUND

Ordinary Least Square (OLS) Regression model focuses on modehng the conditional meanof a
response varnable without accounting for the full conditional distmbutional properties of the
response variable. Hence, an OLS regression analysis does not give a complete picture of the
relationship between variables. as it centers on changes at the conditional mean. Linear
regression is the one of the popular analytic tools used to detect how a continuous dependent
variable 1s associated with a set of predictors in health and population studies (Kleinbaum et al.,
2007). Linear regression centers on the expectation of a variable Y conditional on the values of a

set of variables X, (that 1s, E(Y}X)). which can be more or less complex, but it limits solely on a

specific location of the Y (dependent variable) conditional distribution.

The linear regression approach basically fails to characterize the relationship between a
dependent variable’s distribution and predictors, and also, does not answer the question of how
changes in predictors have an effect on the shape of a dependent vanable's distributions
(Koenker, 2005). Linear regression requires the residuals to be normally distributed and
homoscedastic (Ho et al.,, 2006, Adams, 2008) but the normality assumption may perhaps not
hold especially when a dependent variable has a heavy-tailed distribution (Hao and Naiman,
2007). Failing to meet these modeling assumptions may result in biased estimates and

misleading conclusions. Quantile regression was an approach recently developed to dcal with

these 1ssues.

Quantile regression (QR) was introduced in 1978 by Koenker and Bassett (Hao and Naiman,
2007), which models conditional quantiles as functions of predictors. The quantile regression
model 1s an extension of the linear-regression model. Fifteen years after Koenker and Bassett
first introduced quantile regression, empirical applications of quantile regression started to
develop. QR methods have been popularized among economists and ecologists over the past

decade.

Quantile regression is one of the statistical analyses used in medicine and public health (Austin

et al., 2005) which is capable of i1dentifying more effects than the conventional OLS methods. It
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does not restrict attention to the conditional mean. permits estimation of the whole conditional
distribution of a response variable, and approximates quantile exact effects which explain the
impact of the covariates not only on the middle but also on the extremes of the distribution of
the outcome variables (Mohamad et al., 2009). QR also broadens this approach by studying the
conditional distribution of dependent variable(Y) on independent variable(X) at different
locations and thus offering a global view on the interrelations between Y and X and also
describes the relationship at different positions in the conditional distribution of dependent
variable. For instance, in the analysis of the correlates of nutritional status, quantile regression

evaluates and provides a complete view of change in nutritional status with factors when the

distribution ts not normal (Shankar, 2010).

In quantile regresston, a real valued random vanable Y of the distnbution function
F(y) = Pr (Y<y) can be defined as Q (t) =inf {y: F(y) >t}. The median is a special quantile, one
that describes the central location of a distnbution. Conditional median regression 1s a special
case of quantile regression in which the conditional 0.5th quantile is modeled as a function of
covariates. Non central positions of the dependent vamable can be described by other quantiles.
The “quantile” concept takes a broad view of specific terms hike quartile, quintile, decile, and
percentile (Hao and Naiman, 2007). QR partitions the whole distnbution into quantiles and
estimates the conditional quantiles as functions of explanatory variables Equal-sized

partitioning of a distmbution are called quantiles. For example, quintile partitions the data into

five equally-sized groups.

The Quantile Regression Model (QRM) and Linear Regression Model (LRM) are similar in
certain aspects, as both models deal with a continuous response variable that i1s linear in
unknown paramecters, but they model different quantities and rely on different assumptions
about error terms. However, limiting attention to the mean and standard deviation alone leads us
to ignore other important properties that offer more insight into the distribution. In addition, one
may be interested in other position parameter instead of the mean (Cizek, 2011). Thus, quantile

regression is more preferable in such situations.

The advantages of quantile regression over traditional approaches (OLS) are: flexibility in
dealing with non-normally distributed errors, robustness against outliers, and ability to detect

heterogeneity (Koenker 2005). Quantile regression has this capability to analyse thc whole
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Gannoun et al, 2003; Hao and Naiman, 2007). OLS alone could not help since the effect of
skewness can be assessed only through the evaluation of different quantiies. By focusing on the

mean as a measure of central location. information about the tails of the distribution is lost
(Montenegro, 2001).

Nutrition is the intake of food. considered in relation to the body’s dietary needs. Good quality
nutrition is a basis of good health which is an adequate, well balanced diet. Poor nutrition can

lead to reduced immunity, increased susceptibility to disease, impaired physical and mental

development, and less productivity (WHO, 2013).

Nutritional status of wotnen is essential for the health of women and their ability to perform
work as well as the wellbeing of their children. Flowever, poor nutritional status in a woman
signifies a low Body Mass Index (BMI), short stature, anacmia, a greater risk of obstructed
labour and having a low birth weight baby (NDHS, 2013). About 30% of all women of
reproductive age are presumed to have anaemia whereby the highest proportion is from the

African women-48% to 57% (De Benoist et al., 2009). Anaemia increases the risk of
haemorrhage and sepsis during childbirth. Women are most vulnerable to anaemia due to
deficient iron in their diets, menstrual blood loss and periods of speedy growth (WHO, 2013).
One in every three Nigerian woman suffers from iron deficiency, 49% of women of

reproductive age have anaemia, 24.3% have low iron levels, while 12.7% are iron deficient

(Nutrition Society of Nigeria. 2015).

Reproduction is associated with nutritional status, whereby inhibitors in the hind brain suppress
ovulation with weight loss (ESHRE Capri Workshop Group, 2006). Reproduction has been

identified as a possible cause of under-nutrition among women in developing societies known

as “maternal depletion” (Winkvist et al., 1998).

Nutritional status of women is measured by medical and social history, diet history and intake,
clinical examination, anthropometrics and biochemical data. Anthropomeltric methods are
assessed by Body Mass Index{evaluation of body weight independent of height), Frame
Size(determined using wrist circumference and elbow breadth), Skin Fold Thickness(estimates
subcutaneous fat stores to estimate total body fat), Body Circumferences and Areas(estimates
skeletal muscle mags-mid arm or upper arm circumference(MAC), Mid Arm Muscle or Arm

Muxcie circuinferencel MAMC), Total Upper Arm Area. Upper Army Muscle Mags and Upper

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



. S

Arm Fat Area, Bioelectrical Impedance Analysis(BIA measures electrical conductivity through

water in difference body compartments) and Dual-Energy X-ray Absorptiometry(DEXA

measures whole body scan with x-rays of different intensity).

BMI is an attractive index for measuring women's undemutrition and ovcrnutrition because it 1s
an in\dical’or of body composition. A woinan, by her structure has reduced mass and more fat
mass. At her child bearing age, she tends to build up more fat due to child-birth. BMI is related
to body fat mass, fat-free mass and fat proportion which makes it a valid indicator for women
because women have a larger proportion of fat‘than men (WHQO, 1998). Low BMI values
indicatc reduced fat and fat frec mass while the upper end of the BMI distribution signifies that

the body fat mass 1s strong which makes BMI a suitable index for mcasuring obesity.

The nutritional and health status of women is of great concern in the modem world, because the
various roles played by women give rise 1o serious health problems. The situation is even worse
in countries where societal norms and sex discrimination have forcefully subjected women to

satisfy the health and nutritional needs of their families at their own expcnse.

Hunger and malnutrition are devastating problems. mainly for the poor and unprivileged.
Women in the reproductive age group and children are most vulnerable to mainutrition due to
low dietary intakes, inequitable sharing of food within the household, improper food storage
and preparation, dietary taboos, infectious diseases, and care. Mostly for women, the high

nutritional costs of pregnancy and lactation also contribute significantly to their poor nutritional

status.

Some evidence in developing countries show that malnourished individuals, that is, women with
a body mass index (BMI) below 18.5, show an advancement in mortality rates as well as
increased risk of illness (Rotimi, 1999). For social and biological reasons, women of the
reproductive age are among the most vulnerable to malnutrition (Ene-Obong et al., 2001).
Increased perinatal and neonatal mortality, a higher risk of low birth weight babies, stillbirths.
and miscarriage are some of the consequences of malnutrition in women. Women below 1.45
meters in height are considered too short or stunted (NDHS, 2013). Unfortunately, problems of

under as well as over-nutrition prevail in female populations worldwide (Winkvist, 2003).

Obesuy 15 a global health problem and the rate of increasc 1s high (Kumanyika ct al,, 2002)

Overweightt ts one of the top of ten health risks in the world. A report showed that more than

4
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one billion people are overweight worldwide, whereby 250 million are estimated to be clinically

obese (WHO, 1998). A study carried out in Rivers state, Nigeria reported a prevalence of

obesity as 16.3% (Siminnialayi et al., 2008).

Al the same time, in some parts of the world, increasing prevalence of obesity (BMI >=30) have
been documented especially among women. For instance, obesity is at slightly three times more

prevalent among women compared to men in several African nations (WHO, 2000).

Various factors such as eating habit, educational background, socioeconomic status (Dressler
and Smith, 2013; Ball and Crawford, 2005), working condition and cultural features of
individuals are observed to have an ecffect on etiology of obesity. Under-nutrition is a menace
for low productivity, poor health and mortality (Benson and Shekar, 2006). Moreover, under-

nutrition among women leads to poor reproductive health outcomes (Mora and Nestel, 2000).

Finally, health professionals have wamed about the adverse health outcomes of overweight and
obesity (Tikimoto et al.. 2004). While wamings about health penalty of excess weight (Berg,

1995; Must et al., 1999), less attention seems to be given to the consequences of being

undenwveight (Che, 2002; Pawlinska-Chmara, et al., 2007).

192 PROBLEM STATEMENT

Both underweight and obesity are forms of under-nutrition and over-nutrition; they both have
greater health consequences. Few studies carried out have focused on under-nutrition
( Mokhtar et al.. 2001). However, with respect to human development, both under-nutrition and
over-nutrition demand as high degree of main concern as they signify the lack of food security

and also obesity which indicates over consumption of food (Letamo and Navaneetham, 2014).

Under-nutrition and poor health from preventable causes greatly have an effect on the
well-being of millions of people in the developing countries (Kiday et at., 2013). One of the
goals of the National Plan of Action on Food and Nutrition in Nigeria to address the food and
autrition problems in the country 1S to reduce under-nutrition especially among women and
children by 30% by 2010 (NPAN., 2005) which has not been accomplished. In recent years, the

prevalence of overweight and obesity has increased obviously in women (Mokhtar ct al., 2001),

Fear of being fat may bring unnecessary attempts to reduce body weight producing thinness that
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in some cases is associated with nutritional deficiencies, irregular menstruation, and eating
disorders.

Previous studies suggest that underweight in women of childbearing age is an aetiology for
adverse pregnancy outcomes and intrauterine growth retardation or low-birth weight infants
(Nandi, 2000). Low BMI can be a sign of Chronic Energy Deficiency (CED) and lack of
adequate weight gain during pregnancy can lead o low birth weight babies leading to adverse
health 1mplications (Singh, 2011). Women with CED have increased morbidity while other
studies have linked low BMI to decreased work capacity (Dharmalingam et al., 2005). Also

among individuals who are HIV-positive, those who have lower BMI may progress to AIDS
more quickly (Nube ct al., 2003).

Obesity is a critical public health problem for women of reproductive age. Obesity was formerly
considered as a problem linked to affluence but now the trend is increasing fast in many
developing countries and even in the poor neighborhoods of the developed countries in the
world. Women who are obese and overweight are at high risks of adverse health outcomes like

cardiovascular disease, diabetes. kidney disease and cancers related to obesity (Flegal et al.,
2007).

The techniques of parameter estimation have led to several problems in the realm of regression

analysis such as underestimation and overestimation of parameters and some are imprecise

=+ (Green et al. 1994). These differences in the distribution make the use of quantile regression

more compelling than OLS, which has the shortcoming of assuming the same effects across the
entire distnibution. Previous studies on nutritional status have either used an Ordinary Least

Squares (OLS) framework or have focused on specific groups (Kamal et al., 2005).

Linear regression requires the residuals to be normally distributed and homoscedastic
(Ho et al.. 2006: Adams, 2008) but the normality assumption may not hold particularly when a
dependent vaniable has a heavy-tailed distribution (Hao and Naiman, 2007). Failure to meet
these modeling assumptions may result in biased estimates and confusing conclusions. To

address these issues. quantile regression method has been developed.

Mot researches done on the nutritional status of women have emphasized on mean regression

which s limited in its ability to capture cross-distribution variations in effects.
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1.3 JUSTIFICATION

Women of child-bearing age have certain nutritional requirements above those of adult males.
The loss of blood during menstruation results in a regular deficiency of iron and other nutrients
and makes women more vulnerable than men to anaemia. However, in many developing
countries, women work much harder than men. [n rural areas, they are often heavily involved in
agriculture, and in urban areas they may work long hours in factories and elsewhere, yet when
they return home from the field or the factory they still have much work to do in the household,
including food preparation and child care. Often, the heavy burden of collecting water and fuel

falls on women. All of this labour increases women's needs for nutritional energy and other

nutrients.

The nutritional status of women before, during and after pregnancy contributes a good deal to
their own general well-being, but also to that of their children and other members of the family.
The field of matemal nutrition focuses attention on females as mothers. It has often
concentrated on their nutritional status mainly as it is related to the well-being of the infants that
they produce and their ability to breastfeed and nurture. The health and well-being of the mother
herself has been neglected. In the same way, the field of matemal and child health has placed
major importance on providing services and help to women mainly so that they can have
successful pregnancies and lactations; this is also in the interests of the infant. The dual role of
women as mothers and productive workers is compromised by poor diets and ill health: not only
their own well-being but that of the whole family is affected. A heavy work load may push a

woman With marginal food intake over the brink and into a state of malnutrition.

Researchers have encouraged healthy weight status among women of reproductive age
(Flegal et al., 2010: Ashton et al., 2009) but little is known about the determinants of the
progression from normal weight status to underweight and normal weight status to both

overweight and obesity in Nigeria.

A researcher would be unable to assess the differences that occur in the relationship betwecn the
dependent and explanatory variables without performing quantile regression at different
quantiles, Linear regression 1s widely used to assess the associated factors of the nutritional
status of women of reproductive age in Nigeria, but in most cases of interest. the biometrical

megsuremenys ltke BMI are not normnally distributed(Ouyang, 201S5: Shankar. 2010). so
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parametric model such as linear regression that needs normality assumption are not informative

enough (Mohamad et al, 2009). Therefore a non- parametric approach (QR) was also used.

Some analyses on nutritional status of women have used mean regression yet modeling using
quantile regression is more appropriate than using mean regression in that the former provides
flexibility to analyze the determinants of nutritional status corresponding to quantiles of interest

whereas the latter allows only analyzing the determinants of mean nutritional status.

But T go beyond the previous studies and indeed mwuch of the previous regression based
literature on the determinants of nutritional status of women by specifying and estimating a
richer type of regression model that overcomes the limited scope of linear regression typically

used. This quantile regression (QR) approach allows the cffects of the covariates on BMI to

vary across the conditional distribution of BMI ranging from the relatively underweight to the
relatively obese.

1.4 OBJECTIVES

1.4.1 Main Objective: To evaluate the performance of parametric (OL.S) and non parametric

regression (quantile function) method to determine factors affecting nutritional status of women

of reproductive age in Nigeria.
1.4.2 Specific Objectives

The specific objectives of this study are to:

i. Compare the suitability of OLS and quantile regression models in assessing factors
influencing the nutritional status of women of reproductive age.

ii. Assess the nutritional status of women of reproductive age in Nigeria.

111. Determine factors influencing the nutritional status of women of reproductive age in

Nigeria.

iv. Examine different directions of the effects of nutritional status on different quintiles of

the distribution.
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CHAPTER TWO
2.0 LITERATURE REVIEW

2.1 Anthropometric Measurements

There are mainly two ways to measure the incidence of malnutrition among vulnerable groups
of the society. (i) Caloric/nutrition intake (ii) Anthropometric (Svedberg, 2001). For many years

it has been agreed that anthropometric approach is a better measurement than calorie approach.

This study focuses on anthropometric approach which is considered as more consistent
measurement over calorie intake approach. Nutritionists arguc that thc encrgy intake is a poor
measure of evaluating nutritional status, which depends not only on the nutrient intake but also

on non-nutrient food attributes, privately. and publicly provided inputs and health status

(Svedberg, 2001). It 1s recommended that the estiination of malnutrition should be based on

outcome measures rather than input measures.

The suggested outcome measure is the anthropometric measure. Outcome indicators are more
closely related to health and functional capacity. One essential indicator of measuring under
nutrition is the BMI (Jiten et al., 2012). It was reported by Siminnialayi et al., 2008 that Body
Mass Index (BMI) 1s the most commonly marker used to assess body-weight and it is also
highly correlated with body fat. The medical hazard of being obese is related with-body fat

distribution. therefore. abdominal fat is considered as important a medical risk as the overal! fat
in the body (Finer, 2003), thus, the Body Mass Index (BMI) serves as a platform for assessing
obese, overweight and also underweight women. Igiri et al., 2009, in a study conducted in Cross

River State. Nigeria, used BMI to ascertain the health status of young adults in the Calabar

metropolis and concluded that they had a normal health status.

BMI as an indicator offers a direct measure of underweight and overweight, it also acts as a
proxy for mortality risk and fat mass and has an improved overall performance than any other

w-eight stature tndex (Flegal et al., 2010).

Among the outcome measures, anthropometric measures are considered to have an advantage
over other Indicaiors since body measurements are sensitive to even minor levels of

malputrition, [nformation about autrition is often collected with the clecar aim of sclegting

people for targeied intervention, Then it needs to know who is undemourished and who is not.

9
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and standardized dietary intake norms cannot be used to detect undernutrition in individuals.
For this purpose, anthropometric and related methods have to be applied. Nevertheless, several

development economists and contemporary nutritionists (Svedberg, 2000) have shown that

anthropometric measures provide more reliable and useful indications of nutritional status than

do dietary intake measurements.

The fundamental advantages of the anthropometric approach are simplicity and accuracy. Based
on the above arguments, the anthropometric approach is preferred to calorie intake approach

because it reveals the past nutritional status in terms of Body Mass Index. In general. it is

agreed that anthropometric technique offcrs more consistent estimates.

D Morbidity and Mortality Due to Malnutrition

Malnutrition is an important public health problem and a threat to proper living which can be in
two forms-under nutrition and over nutrition. Underweight, obesity and even overweight are
considered as unhealthy and abnormal status which can be traced to several mortalities and
morbidities (Flegal et al.. 2007). A local Nigerian newspaper described obesity as “‘a new Kkiller
in town” which also joins the ranks of HIV/AIDS and malaria; this was reported by Ogundipe
and Obinna. 2010.

Ezzati et al., 2002 evaluated diverse causes of mortality and morbidity which revealed that
malnutrition is the single leading cause of ill health worldwide. The poor are exposed to greater
risk of health problem which leads to a heightened risk of disease (WHO, 2013). Agetta, 2010
reported that malnutrition increases the risk of death. Poor nutritional status of women of
reproductive age is linked to women's susceptibility to ill healtth. Nutritional status of women is
targeted by the millennium development goal S to reduce maternal mortality by three-quarters
by 2015. Akpa and Mato, 2008 in their study revealed that those underweight do not have
enough nutritional reserve to carry them through during illness which makes them have a higher
rick of mortality. Therefore, females in their reproductive ages are more vulnerable to

communicable diseases. In developing countries, maternal mortality rate is about a hundred fold

higher
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2.3  Factors Affecting the Nutritional Status of Women

Understanding the factors that affect women's nutritional status is important. The factors are:

2.3.1 Wealth Index

According to Islam et al., 2004, malinutrition is a common trait among low income rural women.
Malnutrition rates are higher among rural households who rely more on agriculture than on
other sectors for their livelihoods. The results show that generally, across rural and urban areas,
household economic status is positively associated with women nutrition, though the effect is
limited. Its impact is found in rural North East and the Southem region (Ajieroh, 2010), and in
urban areas of the North East and North West. Although relatively weak in effect, the

consistency and wide reach of the effect of household economic status indicates its relative

importance to maternal nutrition.

Letamo and Navaneetham, 2014 in their study revealed that women who were in the poorest
household were more likely to be undernourished compared with those who were in the richest
class. Adedoyin et al., 2005 reported that low socio ecomnomic status is responsible for

ovenweight and obesity in that women have poor food habits. They estimated that of the obese

women, 15.3% are of 1ow socio economic status while 3.75% are of high socio economic status.

2.3.1.1 Women’s Employment and Control over Income

Employment status is also a factor that affects body weights of women. The more earnings
women control, the better their wellbeing and nutrition (Ene-Obong et al., 2001). In a study
conducted, it was found that employed women had a significantly lower body mass index and
healthier eating habits compared to those employed (Arslan and Ceviz, 2007). It is aléo known

that obesity possibility 1s higher for women with sedentary occupation (Mummery et al., 2005).

2.3.2 Educational Leve]

Education is related to illiteracy and lack of access to information. It was shown in some studies
that educational backgrounds of women affect their habits positively (Sharma et al., 2008;
Carlsson et al.. 2013). Also. it is plainly seen in this study that BMI of individuals considerably
decreases with increase in women's level of education. It can be said that education influences

the health and nutritional status of rural women in Nigeria (Ene-Obong et al.. 2001),
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Low BMI was more prevalent among adults with no education compared to those with higher
levels of educational attainment. Women who had no education were more likely to be
underweight compared with those who had post secondary education (Letamo and
Navaneetham, 2014). It was also reported by Adedoyin et al., 2005 that women with low level

of education have poor eating habits, believing that quantity is better than quality.

2.3.3 Place of Residence

Prior studies in developing countries suggest that women living in urban areas are morc likely
to be overweight and obese than thosc in rural areas (Popkin, 2001). Uthman, 2009 rcvealed in

his research work conducted in Nigeria that women who live in urban areas are at risk of being

obese. Adult population living in rural arcas portrayed a high prevalence of low BMI than those

residing in urban areas (Letamo and Navanectham, 2014).

2.3.4 Ageof Women

Chinedu and Emiloju, 2014 demonstrated that persons aged 20-35 arc generally at the peak of
their strength. The biological functions of the body are not subject to weakening. A research
carried out by Teller and Yimar, 2000 showed that women aged 15-19 years and women aged
45-49 years are mostly affected by under-nutrition. Letamo and Navaneetham, 2014 also
demonstrated that younger women age 20-24 years were more likely to be underweight

compared to older women. He concluded that young age was associated with low BMI.

In India, women in the age group 15-19 years and 20-24 years are 3.1 and 1.7 times respectively
more prone to suffer from under-nutrition compared to women in the age group 35-49 (Jiten,

2012). Another study conducted showed that women’s nutritional status has significant

asyociation on age of women (Kiday et al., 2013).
2.3.5 Mlarital Status of Women

Ball and Crawford, 2005 demonstrated that marriage, divorce or loss of spouse which change
the societal roles have an effect on women's body weights. It is found in their study that single
individuals have a much lower BMI compared to married or widow individuals (p<0.001). The

proportion of women who affirined that their bodyweight increased after marriage was 31.3¢

Also. according to the study carried out by Sobal et al., 2003; in the ten years of follow-up.
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weight gain was more usually observed in the women getting married. Low BMI was more

prevalent among single women (L.etamo and Navaneetham. 2014).

2.3.6 Region

Studies have shown a high rate of malnutrition in the rural part of Nigeria; 56% reported in a
raral community of South West and also in the Northern part of the country, 86.3% was
reported in three rural areas (Okwu et al., 2008; Oluwatayo et al., 2008). At the same time,

Body Mass Index (BMI) and obesity have increased among women in most regions (Finucane
et al.,2011; Stevens et al., 2012).

2.3.7 Family Size

Agetta, 2010 in her study revealed that households that had fewer members were more likely o
have good nutritional status. Nutritional status of study participants according to BMI

classification had no significant association on fainily size (Kiday et al., 2013)

2.3.8 Total Children Ever Born

Low parity was associated with low BMI. Women of high panty were less likely to experience
low BMI (Letamo and Navaneetham, 2014). Kiday et al.,, 2013 also demonstrated that
nutritional status of study participants according to BMI classification had no significant
association on number of parity (Kiday etal., 2013). In a study conducted in Gombe, North East
Nigeria, Yahaya et al.. 2007 found out that a woman with a higher parity has a more difficult

chance to obtain optimum nutritional requirements.
2.4 Issues on Nutritional Status of Women in Sub- Saharan Africa

Ahmed et al.,, 2014 found out that the relationships bettveen nutritional status of mothers and
factors were not significant. The findings contradict the outcome of a study in Ethiopia, Burkina
Faso. and Republic of Congo which showed that, wealth index is one of the most important

detesminants of nutritional status in women (Girma and Genebo. 2002; Adebowale et al., 2015).

Af the same lime. Body Mass Index (BMI) and obesity have increased among women In most
regions (Finucane et al., 2011; Stevens et al., 2012). Nutritional status of study participants
according (10 BM| classification had no significant association on matermnal educational sigtus.
ho,sehold a¢set (radio) ownership, family size, matemnal age, number of meals per dav, number

of parity fagm animyl ownership and residence of the lactating mothers (Kiday ¢t al,, 2013)
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This was 1n contrary to the study conducted on women’s nutnitional status which had significant

association on marital status, household assets, age of women and maternal education (Kiday et
al., 2013).

2.5 Robustness in Lincar and Quantile Regression Analysis

Robustness refers to insensitivity to outliers and the violation of model assumptions conceming
the dependent vaniable. The Linear Regression Model (LRM) estimates can be sensitive to
outliers while Quantile Regression Model (QRM) estimates are not sensitive to outliers
(Lingxin, 2007). Robustness is studying phenomena of highly skewed distnbutions e.g. health
outcomes like obesity. Robustness in linear and quantile regression models for both categorical
and continuous dependent variables has been studied by several authors (Zaman et al., 2001).

The coefticients for the median and other quantiles remain the same even when an extreme

value is added to the data (Onyedikachi, 2015)
2.6 Empirical Applications of Quantile Regression

Quantile regression has been applied to a broad range of studies. Quantile regression also spread
to medicine and public health (Austin et al., 2005). Alexander et al.,, 201t demonstrated that
studying the coefficients and their uncertainty for different percentiles generates new insights,
especially for non-normally distnibuted data. A small number of recent applications to
explaining vanations in BMI (Beyerlein et al., 2008; Terry et al., 2007; Sturm et al., 2005) have
demonstrated the value added by QR methods in this setting. Abreveya, 2002 in his study
““Demographics impact on infant birth weight” showed that the quantile regression estimates
signify that several factors have higher impact at lower quantiles while lower impact at higher

quantiles.

The vast majority of applications of quantile regression in the field of health have focused on
geographically defined contexts such as countnes (Shankar, 2010), states, and neighborhood

(Hill et al.. 2014; Hoss and Fischbeck, 2014, Ramokolo ct al., 2015).

Empincal researchers took advantage of quantile regression’s ability to examine the impact of
predictor variables on the response distribution. Two of the earliest cmpirical papers by
economisty (Hao and Naiman. 2007) provided practical cxamples of how to apply quantile

regression 0 the study of wages. Quantile regression allowed them to examine the entice
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conditional distribution of wages and determine if the returns to schooling, and experience and
the effects of union membership differed across wage quantiles. The use of quantile regression
to analyze wages increased and expanded to address additional topics such as changes in wage

distribution (Machado and Mata, 2005; Melly, 2005). wage distributions within specific

S e — e ———— T e e . i i e |

industries (Budd and McCali, 2001). and educational attainment and wage inequality (Lemieux,
2006).

o T e B

The use of quantile regression also expanded to address the quality of schooling (Bedi and
Edwards, 2002; Eide et al. 2002) which showed a strong positive effect on the labor earmings
distribution with the strongest impact occurring at the lower quartile. Quantile regression also

spread to other fields, notably sociology, ecology and environmental sciences.
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A7) Determinants of Nutritional Status of Women of Reproductive Age

Socioeconomic Factors
*Wealth index

ePlace of residence
eEducation attainment

eRegion of residence

eMonthly income

Demographic Factors

Manital Status

Current Age

Number of child ever born

Religion

Environmental Factors
eSource of water

eKind of latrine

eHouse structure

Y

Nutritional status

BM|

H

Behavioral Factors
eFamily size

Figure 2.1: Conceptual Framework for Determinants of Nutritional Status of Women of

Reproductive Age

Some researchers have examined the determinants of nutritional
reproductive age (Nemati and Mogadam. 2008: Agetta, 2010). The customized conceptual
framework builds on existing knowledge to analyze the socio-economic and demographic
factors associated to nutritional status among reproductive aged women in Nigeria. United

Natons (UNICEF, 2005) and Adebowale et al.. 2014 reported that in countries where nutrition
improvements have Jagged behind, economic growth was slow and soctal discrimination against

women was common_ The environmental factors, religion and cigarette smoking were not used

in this study.
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28  Comparison of Linear and Quantile Regression Methods of Estimation.

Ouyang et al, 2015 used the lambda-mu-sigma (LMS) method to describe the changes in the

BMI distribution of adults. He also investigated the changes in the BMI distribution over time

using a separate sex stratified longitudinal quantile regression analysis.

Asirvatham, 2009 studied the differences between eating habits and BMI. He compared the
quantile regression results to the OLS results, He demonstrated that to fully understand the
behavior of the relationships across the conditiona! distribution of the dependent variables:

energy intake, Healthy Eating [ndex, and BMI, quantile regression will be more appropriate.

Beyerlein et al., 2008 in their research work used different approaches to predict childhood BM]
which were Generalized Linear Models (GLM), Quantile Regression (QR), and Generalized
Additive Models for Location, Scale and Shape (GAMLSS). He compared GLM, GAMLSS and
QR models among BMI data to identify the best method for the risk factors of obesity. He found

out that QR allowed for additional interpretation of pre specified distribution quantiles, such as

quantiles referring to ovenweight or obesity.
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CHAPTER THREE
3.0 METHODOLOGY
3.1 Study Area
Nigeria is one of the Sub-Saharan African countries located in the West African region which
came into existence as a nation in 1914 through the amalgamation of the Northern and Southem
protectorates. The British established a crown settlement type of goverrument after the
amalgamation. The dealings of the colonial administration were carried out by the British until
1942, when a few Nigerians became involved. In the early 1950s, Nigeria achieved partial self
government with a parliament in which the majority of the members were elected into an
executive council of which most were Nigerians. Nigerians became fully independent in

October 1960 as an alliance of three regions (Northern, Western, and Eastern) under a

constitution that provided for a parliamentary system of governance.

Nigeria is in the West African sub region, lying betwcen latitudes 4°16° and 13°53 ° north and
longitudes 2°40° and 14°41° east. It is surrounded by Niger in the North, Chad in the North east,
Cameroon in the East. and Benin in the west. To the South, Nigeria is bordered by
approximately 850 kilometres of the Atlantic Ocean, stretching from Badagry in the West to the
Rio del Rey in the East. It covers a total area of 923,768 kilometer square and it is the 14"
largest country in Africa and the world’s 32" largest country. Nigeria comprises of 36 states
and a Federal Capital Temtory(FCT), these states are grouped into six geopolitical zones; North
Central, North East, North West, South East, South-South And South West. There are 774 local
government areas In the country. According to the 2006 National Census estimate, the
population of the country was 140,431,790 with an annual growth rate of 3.2 percent. Nigeria is
the most populous country in Africa; it has an estimate of 374 ethnic groups. The major ethnic
groups are Hausa/Fulani, Yoruba and Igbo which account for 68 percent, Edo, ljaw. Ibibio,
Kanuri, Ebira, Nupe And Tiv make up 27%. other minority ethnic groups makc up 5%.
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3.2 Study Design

Data was obtained from the Nigeria Demographic and Health Survey (NDHS 2013) and
secondary data analysis was conducted to answer the study objectives. The survey made use of

a cross-sectional population based study design. This study explores the factors affecting

nutritional status of women of reproductive age.

3.3 Study Population

The population for the 2013 Nigeria Demographic and Health Survey was drawn from females
aged 15-49 years and males aged 15-59 years in Nigeria. Samples were derived from the target

population by random selection of households in the country, the selected individuals were
intervicwed. For thc purpose of the study, women within the reproductive age (15-49years) in

Nigena were the target population. The study population was obtained as subsamplcs from the

samples of women intcrviewed in the survey of the year 2013,

3.4 Inclusion Criteria

Reproductive aged women between 15-49 years.

3.5 Exclusion Criteria

1. Women who arec pregnant.

2. Women who had given birth in the two months preceding the survey will be excluded

from the analysis.

3.6 Sampling Frame and Technique

NDHS 2013 is a nationally representative sample. The 36 states in Nigernia and the Federal
Capital Temritory were divided into Local Govemmment Areas (LGA) and each LGA was further
divided into smaller localities. The 36 states were regrouped by geopolitical locality into six
zones and using the 2006 population census implementation, each locality was subdivided into
Enumeration Areas (EAs). A complete list of the EAs served as the sample frame for the
surveyv. The sampling technique for the 2013 NDHS was a stratified sample, selected at random
in three stages from the sampling frame. The first stage; each state was stratificd into urban and
rural areas: this resulted in a list of localities. Second stage; one enumeration arca was sclected
2! random from 3 selected locality with equal probability of selection. the resulting ligt of

households served ay, sampling framc for the sclection of households in the third stage, The third
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stage: fixed number of 45 households were selected in every urban and rural cluster through

probability systematic sampling using the household listing.

3.7 Sample Size

A representative sample of 40,320 households was selected for the NDHS 2013 survey. Of the
households occupied, 38.522 were successfully interviewed of which 39,902 women aged
15-49 years and 18922 males aged 15-49 years were eligible for interview however 38,948
females and 17,359 males were successfully interviewed. For this study, a sample size of 31,482

women within the reproductive age of 15-49 years was used but after the sample weighting, 1t
increased to 31,828.

3.8 Study Variables

The following variables were used in the study;

3.8.1 Decpendent Variable

The Body Mass Index (BMI) of women which is a continuous variable was specified as the
dependent variable. The nutritional status of women was assessed by anthropometric method-
weight and height, using the Body Mass Index (BMI), which 1s defined as a woman’s weight 1n
kilograms divided by the square of her height in meters (kg/m*). Underweight, overweight and
obesity were defined using the WHO BMI classification as follows:
underweight = < 18.5 kg/m?, normal = >18.5-24.9kg/m*, overweight = >25-29.9 kg/m’ and
obese = > 30kg/m* (WHO, 2000).

3.8.2 Independent Variables

The choice of the explanatory variables was based on literature of factors influencing women
nutritional status of reproductive age (Van et al, 2008, Agee, 2010; Owen et al, 2014). It
consists of Current Age, Family Size, Total Children Ever Bom, Marital Status, Level of
Education, Place of Residence, Region and Wealth Index. The explanatory variables that are

categonical were dummy coded to examine differences across variables given in Table 3.1

below.
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Table 3.1: Variables Definition

Variables Subcategories Definitions/Dummy code

Body Mass [ndex BMI in ke/m”

Age 15-24 years =1 1f 15-24 vears. else=0
25-34 years =1 i1f 25-34 years. else=0
35-49 years =1 if 35-49 years, else=0
Family Size <5 members =1 if <5 members. else=0
5-8 members =1 if 5-8 members, else=0
>8 members =1 1f >8 members, else=0
Total Children Ever bom 1-3 children =] 1f 1-3 children, else=0
4-6 children =] 1f 4-6 children. else=0
>=7 children =) 1f >=7 children. else=0
Marital Status Married =] 1f Mamed. Unmamed=0
Unmarned =1 1f Unmarried, Married=0
Highest Level Of Education No education =] 1f No Education. else=0
Prnmary =1 1if Pnmary, else=0
Post Primary =1 1f Post Primary, else=0
Place of Residence Urban =] if Urban, Rural=0
Rural =1 if Rural, Urban=0
Region North Central =] if North Central, else=0
North East =1 i1f North East, else=0
North West =1 1f North West, else=0
South East =1 1f South East, else=0
South South =] 1f South South, else=0
South West =] 1f South West, else=0
Wealth Index Poorest =1 1f poorest, elsc=0
Poorer =1 if poorer, else=0
Middie =] 1f middle, else=0
Richer =] if richer, else=0
Richest =1 1f richest, else=0
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3.9 Data Management and Analysis

SPSS version 20 was used for extraction of relevant data from the NDHS 2013 dataset and was
also used for data cleaning. Descriptive statistics were analysed where the variables 1n classes
were presented as frequencies (percentages) and continuous data were presented as mean

(standard deviation) for normally distnbuted data while median and range were presented for
skewed data.

STATA version 12 was used for fitting the two regression models (quantile regression and

multiple linear regression). For quantile regression, the relationship between Body Mass Index
and the explanatory variables were analyzed in specified conditional quintile (first, second,
third, fourth and fifth) of the outcome vanable. As 1s 1n literature. the selected quintiles are: 0.10
(the lowest conditional quantile function estimated), 0.25, 0.50 (median), 0.75 and 0.90 (the
highest conditional quantile function estimated (Shankar, 2010; Asirvatham, 2009). Quantile
regression method was used to examine the effects of covariates at these different points in the

distribution. Also the graphs were plotted using R Console. Adjusted R-square was employed to
assess the goodness of fit in linear regression while pseudo R?* was used to assess quantile
regression. Two hundred bootstrap replications were performed in the quantile equations to
compute the standard errors (SE) of the estimates and also to obtain unbiased estimates

(Asirvatham, 2009). The 95% confidence intervals were derived from standard errors generated

from 200 bootstrap replications.
3.10 Statistical Modecls, Assumptions and Specifications
The statistical models used in the study include the following:

3.10.1 Lincar Regression

A linear regression is a statistical method used for analyzing dataset with one or more
independent varnable(s) detennining an outcome. The outcome variable is continuous. In this
study, the linear regression model was fitted; the dependent variable BMI measured in
\veight/height2 and independent variables such as age of women, region, residence, e.t.c as

mentioned earlier. OLS is the typical method for regular linear regression,
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The linear regression fiinction which is:

Y = BotBiXiHPaXotBsXst....... + BpXyt &; £~N(0.0°)

where Y 1s the value of the response variable,

Bo 1s the intercept of the model that is, the effect of Body Mass Index when all the explanatory
variables are zero,

By 1s the slope of the model that is the effect of each explanatory vanable on the Body Mass
Index.

X, are the explanatory vanables in which the variables in classes once were dummy coded as

“1™ to be presence of the class of variable and “0” as absence of that class.

€, i1s a random error term that is assumed to normally independent and identically distributed

with mean (E(g,))=0 and variance &.

The least squares method 1s a common method i1n linear regression and it 1s used to find a
function that best fits a given set of data (Bames, 2001). The strength of the least square method

is that it minimizes the sum of the n squared errors (SSE) of the predicted values on the fitted

line (y;) and the observed value(y).

YL@ — Vi)’
3.10.2 Assumptions:

a. Relationship between independent and dependent variable 1s linear.
b. E(eg)=0.

c. Errors are normally distributed i.e. &~N(0,c°%).
d. Error terms:
» Var(e)= o’, or homoskedastic errors.

» E(reng,) = 0, or no autocorrelation.

3.10.3 Quantile Regression

Quantile regression i1s a statistical technique that provides a more detailed analysis of the
relationship between the dependent variable and its independent variables because it provides
conditional regression coefficients for each quantile. QR allows the impact of the explanatory

variable to vary along the whole range of BMI intake (“Quantile” is a general temminology for

23

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




what may be referred to as percentile. quintile, decile, quartile, etc.. in specific cases). QR 1is
also necessary because it identifies the lower and upper extremes of the BMI distnbution which
is related to the underweight and overweight part of the population of women of reproductive

age. QR methodology 1s also necessary because it helps in understanding the relationship

between variables outside of the mean of the data.

For a random response variable Y with probability distribution function:
F(y) = Prob (Y <vy),
The T quantile of Y is defined as the inverse function:
Q(t)=mf{y :F(y)>t} where 0<t < 1.

Let X = (X,.... ,X,) denote the matrix consisting of n observed vectors of the random vector X,

and Y = (Y, ..., Ya) denote the n observed responses.

The model for linear quantile regression in this study is given by:
Yi =0t BieX; tE;
where B; = (B4, ..., Bpe) is the unknown p-dimensional vector of parameters and

£ = (&,. ..., €y) is the n dimensional vector of unknown errors
. th ! :
(Assumption: the T quantile of g, 1s zero).

The [3; is a solution of:

minﬁt(ﬂp[z T|yi - at — xift| + Z (1 —1)|yi -t — xift]]
(e{i:yisar+xifit) (E(L:yisar+xifT}

3.11  Assessing the Goodness of Fit for Lincar and Quantile Regression

R’ also known as the coefficient of variation is a quantitative measure of how well the
independent variables account for the dependent variable(s). The R? indicates how much a
dependent variable can be accounted for by having knowledge of the independent variables

instead of assuming that each one had the mean value on the dependent variable.
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After ﬁtting the linear model to the data set. an assessment was made for the adequacy of fit.
The assessment of goodness of fit for the QR model exploited the general idea leading to the
tvpical R goodness of fit index in classical regression analvsis (Koenker. 2003). In linear

regression models, the goodness of fit was measured by the adjusted R-squared (the coefficient

of determination) method:

) _Yiyi-9)?
R&=
Yilyi—v)*

A quantity related to R°, known as the adjusted R-squared, R*, was also used for judging the
goodness of fit.

Pseudo R? measures the relative success of the corresponding quantile regression models at a
specific quantile in terms of an appropriately weighted sum of absolute residuals. The obtained
pseudo R® was considered as an index comparing the residual absolute sum of weighted
differences using the selected model with the residual absolute sum of weighted differences
using a model with only the intercept. The obtained pseudo R ranges between 0 and 1.

It is worth noting that the index cannot be considered a measure of the goodness of fit of the
whole model because it is related to a given quantile. In practice. for each considered quantile,
the corresponding pseudo R® was evaluated at a local level. thereby indicating whether the
presence of the covariates influences the considered quantile. The pseudo R* was be used to

assess the model with the best goodness of it between nested models.
3.12  Bootstrap Mecthod for Regression Models

Bootstrapping is a nonparamctric approach to statistical inference that substitutes computation
for more traditional assumptions and asymptotic results. Bootstrap 1s the most suitable

resampling method in QR analysis (Davino et al, 2014: (Fle and Hu, 2002:

Kocherginsky, 2003; Kocherginsky et al., 2009).

Bootstrapping offers precise infcrences when the data are not well behaved, Also. it is also
applied o data with sampling distributions difficult to derive. Furthermore, it is useful (or

complex stratified and clustered samples.

The bootstrap approach can be used to estimate standard errors without requiring any

assumption of the error distribution. Finally, the capabilities of bootstrap methods are also

explored to estimate standard errors in QR.
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CHAPTER FOUR

4.0 RESULTS

This study involved analysis of the 2013 NDHS dataset for women aged 15-49 years. The total

number of women was 31 482, however sample weights were applied and the sample size was
31 828.

4.1 SOCIO DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS

4.1.1 Continuous variables

Characteristics of the sample were depicted in Table 4.1. The mean BMI for the study sample
was 23.12kg/m® (SD=4.36), whereas the 25th percentile was 19.55 kg/m”, the median was
22.36 kg/m” (IQR=4.63), and the 75th percentile was 23.55 kg/m’.

The mean age was 29.36 years (SD=6.97). The family size 1s the number of members in the
household had a mean of 7(SD=4) while the median number of family size was 6(1QR=4). The
mean children ever bomn i.e the mean number of parity was 4 (SD=3) and the median of

4(IQR=4).

Table 4.1: Descriptive statistics of continuons varinble

Variables N Mcan Standard Median Interquartilc
deviation range

BMI 31828 23812 4.36 22 36 463

Age 31828 29.36 6.97 29.00 10.00

Family Size 31828 7.01 3.56 6.00 4.00

Total Children Ever 31828 4.32 2.58 4.00 4.00

Bom

— Body Mass Index: Skewness =1.784, Kuntosis™6:546
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4.1.2 Distribution of Body Mass Index

Fig. 4.1 shows the distribution of BMI, from which there were some women who belong to the
extremely lower parts and extremely higher parts of the distnbution. The lowest BMI was
11.72 kg/m”. There was a shift to the right where the distribution became wider and a large
proport;on of the samples had a higher BMI. There was a little shift in the lower end of the

distribution. There was proportionately much more shifting of the distribution curve at the upper

end than the lower end of the distribution.

0126- Distribubon of Body Mass Index
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Figure 4.1: Body Mass [ndex Distribution of Women
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4.1.2 Distribution of Body Mass Index

Fig. 4.1 shows the distribution of BMI, from which there were some women who belong to the
extremely lower parts and extremely higher parts of the distribution. The lowest BMI was

[1.72 kg/m’. There was a shift to the right where the distnbution became wider and a large

proportion of the samples had a higher BMI. There was a little shift in the lower end of the

distribution. There was proportionately much more shifting of the distribution curve at the upper

end than the lower end of the distribution.
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Figurce 4.1: Body Mass Index Distribution of Women
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4.1.3 Categorical Variables

The distributions for variables in classes are presented in Table 4.2. Women in the age group
25-34 years constitute the highest proportion (49.9%). Women with less than five household
members had a proportion of 40-4%. Women with 1-3 children had a proportion of 45 4%.
Women who were married had a higher proportion of 95.8% compared to unmamed women.
Women with no formal education had the highest proportion of 49.2%. Almost two-third. 65%
of the women lived in rural women. The North West geopolitical zone had the highest

proportion of women 37.0%.
The distribution of women in terms of wealth quintile revealed that the lowest wealth quintile

had the highest percentage of women i.e poorest (23.5%) while the highest wealth quintile had

the lowest proportion i.e richest 17.8%.

28

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

—
1 )




Table 4.2: Descriptive statistics of categorical variables

Variables Frequency Percentage
Age(years)

15-24 7834 24.6
EHe 15867 49.9
35-49 3128 255
Family Size

<3 12869 40.4
5-8 10704 33.6
>8 8256 259
Total Children Ever Born

1-3 14461 45.4
4-6 11076 348
>=7 6291 19.8
Marital Status

Married 30491 05.8
Unmarried 1337 4.2
Educational Level

No Education 15657 49.2
Primary 6127 19.3
Post Primary 10044 31.6
Residence

Urban 11126 35.0
Rural 20702 65.0
Region

North Central 4340 13.6
North East 5578 17.5
North Wesl 11775 37.0
South East 2840 8.9
South South 2935 0.2
South West 4360 195/

29

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

. | —_




Table 4.2 (contd): Descriptive statistics of categorical variables

| s Frequency Percentage
Wealth Index
Poorest 7496 73.5
Poorer Jase 23 1
Middle 600] (8.9
Richer 5656 17.R
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4.1.4 Distribution of BMI of Women by Socio Demographic Variables

The summary distribution of Body Mass Index of women for some socio-demographic variables
1s presented in Table 4.3. Average BMI is lowest for women in age group [5-24 years
(21.77+3.42). Women with more than 8 household members have a mean BMI of (22.81+4.28).
The distribution of BMI of women in terms of children ever bom revealed that those with (4-6
children) had the highest BMI (23.40+4.07). Women who are married have an average BMI of
(23.11+4.34). Women with the post primary cducation have a BMI of (24.72+4.85). Women
that are urban dwellers have higher mean BMI of (24.47+4.89) compared to rural dwellers.

South South regional women have the highest BMI of (24.7044.73). The poorest womcn have
the lowest BM1 out of the wealth quintilc (21.66+3.64).
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Table 4.3: Summary Statistics of Body Mass Index of women by Socio Demographic

Variables
_T’ariables Mean SD

Age(years)

15-24 I1.37 3.42
25-34 23.27 4.31
3oR4S 24.11 4.92
Family Size

<5 28112 4.27
5-8 23.34 4.51
>8 2281 4.28
Total Children Ever Born

1-3 22.83 4.07
4.6 23.40 4.59
>=7 23.27 4.55
Marital Status

Married 23.11 4.34
Unmarried °X) 4 4.74
Educational Lcvel

No Education 22.02 3.75
Primary 23.27 4.13
Post Primary 24.72 4.85
Residence

Urban 24 .47 4.89
Rural 22.39 3.86
Region

North Central 23.40 4.06
North Easl 22.40 3.97
North West 22.14 3.88
South East 24.65 5.06
South South 24.70 4.73
South West 24 .31 4.69
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Table 4.3 (contd): Summary Statistics of Body Mass Index of women by Socio

Demographic Variables

Vanrables Mean SD
Wealth Index

Poorest 21.66 3.64
Poorer 22.07 3.52
Middle 22.94 3.84
Richer 23.94 4.49
Richest 25.93 5.17
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4.2  GOODNESS OF FIT / MODEL FIT

Table 4.4 shows the estimates of the regression coefficients and their standard errors for the

linear (OLS) regression and for the selected quantiles of the quantile (QR) regression. It also

shows the adjusted R? for the OLS and the Pseudo R? for each selected quantile.

.,
R- also known as the coefficient of variation is a quantitative measure of how well the

independent variables account for the dependent variable(s). The R® indicates how much a
dependent variable can be accounted for by having knowledge of the independent variables

, : - . 2
instead of assuming that each one had the mean value on the dependent variable. PSeudo R

constitutes a local measure of goodness of fit for a particular quantile.

An R? of 0.16 for the OLS regression means that 0.16 or 16% of the variation in the values of
BMI can be explained on the basis of the vanation in the independent vorables that is age,
family size, total children ever borm, marital status, place of residence. e.t.c, explain 16% of
these differences in the BMI. This shows that few of the independent variables have been
accounted for.

It can also be seen that the Pseudo R? increases with increasing quantile. A Pseudo R’ of 0.05
for the lowest quantile implies that just 5% of the variation in the values of BMI can be
explained on the basis of the regression line of the 10™ quantile. The pseudo R? of 0.06 means
6% of the variation in the values of BMI can be explained by the regression line of the 25"
quantile. The pseudo R? of 0.08 for the median shows that 8% of the variation in the values of
BMI can be explained, i.e the independent variables explain 8% of the differences in BMI. The
pseudo R2 of 0.12 for the 75" percentile shows that 12% of the variation in the values of BMI
can be explarned, i.e the independent variables explain i2% of the differences in BMI, The
pseudo R? of 0.15 for the uppermost quantile shows that 15% of the variation in the values of
BMI can be explained. i.e the independent variables explain 15% of the differences in BMI.

This shows that the oo™ quantile model better predicts the BMI distribution among the

quantiles.
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Fable 4.4: Regression CoeNicients aud Standard Errors of the Lincar Regression and for Seiccted Quantiles of the Quantile Regression

Models

—— e

Varables

Quantile Regression

-

OLS Regression 10" Quantile 25" Quantile 50" Quantile 75" Quantile 90" Quantile

[ (SE) B (SE) B (SE) B(SE) B (SE) B(SE)
Age T;n_i—l—lp =
15-24¢
25-34 0.87(0.06) 0.39(0.08) 0.59(0.06) 0.83(0.07) 1.04(0.09) 1.30(0.13)
RR WKV 1.72(0.09) 0.64(0.10) 1.09(0.10) 1.61(0.09) 2.18(0.14) 2.80(0.21)
Family Size
<S5t
S-8 0.01(0.06) 0.16(0.07) 0.11(0.06) 0.04(0.06) -0.02(0.07) -0.21(0.13)
>3 -0.11(0.07) 0.03(0.08) -0.03(0.07) -0.10(0.07) -0.14(0.09) -0.19(0.16)
Children Ever Born
1-3¢
4-6 0.48(0.06) 0.09(0.09) 0.19(0.07) 0.32(0.06) 0.38(0.08) 0.96(0.13)
»=7 0.53(0.09) 0.17(0.11) 0.21(0.09) 0.26(0.10) 0.39(0.12) 1.16(0.17)
Muarital Status
Unmarried*
Married 0.16(0.11) 0.53(0.14) 0.46(0.14) 0.08(0.16) -0.07(0.17) -0.05(0.27)
Place of Residence
Urban'
Rural -0.22(0.06) 0.06(0.08) -0.01(0.07) -0.18(0.07) -0.32(0.10) -0.50(0.16)
Levcl of Education
No Education®
Primary 0.42(0.07) 0.36(0.07) 0.33(0.05) 0.34(0.07) 0.34(0.10) 0.49(0.15)
Postprimary 0.96(0.08) 0.69(0.09) 0.72(0.07) 0.80(0.08) 0.78(0.11) 1.27(0.21)
* SE = Bootstrapped Standard Error with 200 replications
C = Reference Category
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Fable 4.8 (contd; Regeession Coellicients and Standard LErrors of the Linesr Regression and for Sclected Quantiles of the Quantile

Regression Maodcels

Variables

OLS Regression

Qu-z;nlilc Regression

B (SE) 10" Quantile 25" Quantile 50" Quantile 75" Quantile 90" Quantile
I (SE) B (SE) B(SE) B (SE) B(SE)
Level of Education
No Education*
Primary 0.42(0.07) 0.36(0.07) 0.33(0.05) 0.34(0.07) 0.34(0.10) 0.49(0.15)
Pastprimary 0.96(0,08) 0.69(0.09) 0.72(0.07) 0.80(0.08) 0.78(0.11) 1.27(0.21)
Region
North Central®
North East .0,49(0.08) -0.92(0.09) -0.71(0.07) -0.47(0.08) 0.24(0.12) -0.16(0.18)
North West .0.71(0.08) -0.79(0.09) -0.56(0.06) 10.73(0.07) -0.86(0.09) -1.05(0.18)
South East -0.06(0.10) -0.21(0.11) -0.16(0.11) -0.18(0.12) 0.04(0.15) -0.28(0.27)
South South 0.13(0.09) -0.05(0.10) -0.03(0.09) 0.04(0.10) 0.31(0.15) 0.07(0.21)
South West 10.78(0.09) .0.81(0.11) -0.84(0.10) -0.86(0.09) -0.64(0.13) -0.83(0.28)
Wenlth Index
Poorest"
Poorer 0.33(0.07) 0.15(0.08) 0.32(0.06) 0.30(0.06) 0.39(0.08) 0.65(0.13)
Middle 0.82(0.08) 0.29(0.08) 0.57(0.07) 0.62(0.07) 1.01(0.10) 1.65(0.20)
Richer 1.51(0.09) 0.48(0.11) 0.90(0.09) 1.34(0.10) 1.99(0.12) 2.86(0.21)
Richest 3.20(0.11) 1.43(0.12) 2.29(0.12) 2.90(0.13) 4.11(0.18) 5.71(0.32)
Constant 20.98(0.15) 17.77(0.19) 18.83(0.t7)  20.85(0.19) 22.83(0.22) 24 .48(0.39)
Adj. R’ 0.16
Pscudo R’ 0.05
Pscudo R* 0.06
Psecudo R’ 0.08
Pscudo R’ 0.12
Pseudn R 0.15

SE = Bootstrapped Standard Error with 200 replications.
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4.3 Comparison of the results of the OLS with the QR analysis of factors affecting the

Nutritional Status of Women

The regression coefficients are presented again in Table 4.5 but now together with their p-values
to facilitate the identification of significant effects of factors. It should be remembered that
relatively low BMI in the lower end of the distribution indicates problems associated with being

underweight, while higher BMI at the upper levels of the distribution indicates more problems

with being overweight.

Figurcs 4.2 to 4.6 illustrate graphically the effects of each of the demographic factors on BMI.
In each figure and in each panel, the solid line represents estinates of the coefficient from the
quantile regression while the shaded area represents the 95% conlfidence interval. Superimposed

on the plot is a dashed {ine representing the ordinary least squares (OLS) estimate of the

regression coefficient.

The coefficient estimates of the indicator or dummy varables reported in the tables are relatjve

to the reference category.

In Table 4.5, according to the linear regression model, for each unit rise in the mean BMI of
mothers aged 15-24 years, that of mothers aged 25-34 years increased by 0.87kg/m* while that
of mothers aged 35-49 years increased by 1.72kg/m2. But in the quantile regression results, the

magnitude of the changes differed depending on the location of the woman in the BMI

distribution. The corresponding rses for these age groups at the 10" quantile are 0.39 and 0.64
while they are 1.04 and 2_18 at the 75" quantile. Thus the OLS model overestimated the effect

for thinner women (those at the lower quantiles) but underestimated 1t for obese women at the
upper quantiles.

Panels 1 and 2 show that on the average, women aged 25-34 years and 35-49 years have larger
BMI than those aged 15-24 years by about 0.87 kg/m” and 1.72kg/m" respectively according to

the OLS estimate but the quantile regression estimate was smaller in the lower quantiles of the

distnbution and conSIderany higher (1.30 kg/m’ and 2.80kg/m?) in the upper tail of the

distnbution

'or each unit risc in the mcan BMI of mothers who have a family size of less than 5 houschold

membisrs. (hat of mothers with 5-8 members increased hy 0.01. while that of mothers with more
5. al ¢ '
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than 8 members in the household decreased by 0.11. In the QR results. the magnitude of the

changes differs. The negative family size effect was smaller among obese women.

The QR estimates in panels 3 and 4 show the BMI of women with S-é household members
increased at the lower ends of the BMI distribution and also that of women with more than 8

household members was larger at the lower ends of the BMI distribution, and there is a draimatic

widening for those with less than S children at the upper end of the BM] distribution. Flowever,

family size did not contribute significantly to the BMI effect.

For each unit rise in the mean BMI of mothers who have ever given birth to 1-3 children, that of
mothers who have given birth to 4-6 children increased by 0.48 while that of mothers with
seven or more children increased by 0.53 according to the OLS result. The QR results showed
that the magnitude of the changes differed as the location of the women in the BMI distribution
changed. OLS overestimated the effect in ail women except those at the highest quantiles. The
effect was smaller in underweight women but much bigger in obese women. This was well
illustrated in panels S and 6 where the BMI of women with 4-6 children increased at the upper

tall of the distribution and that of women with more than 6 children rises at the upper tail of the

distribution

For each unit rise in the mean BMI of mothers who were unmarried, that of married women
increased by 0.16 which was not statistically significant. In the QR results, the effect was bigger
and statistically significant at the 10™ and 25" quantiles but decreased and not statistically
Siemificant at the 75 and 90" quantiles. Pane| 7 shows that on average. married women have

larger BMI than unmarried women while the QR estimates tndicate that the BMI of married

women was larger at the lower tails of the distribution while 1t was lower at the upper tails of

the distribution and also there was d dramatic widening for unmarried women at the upper end

of the BMi distribution.

For each unit rise in the mean BMI of mothers who resided in the urban area. that of mothers

who resided in rural area decreased by 0.22. In the QR results, the magnitude of the changes
resided in 1u

differed a5 th ile increases There were bigger decreases among women at the 75™ and
as the quantile .

, ; 8.
9™ quantiles. This was wcll illustrated in panel
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For each unit rise in the mean BMI of mothers who had no education‘ that of mothers with

primary education increased by 0.42, while that of mothers with post primary increased by 0.96.

In the QR results, the magnitude of the changes differed depending on the location of women in
the BMI distribution. The OLS model consistently overestimated this effect in all but those at
the highest quantile where it was underestimated. The QR results showed these effects to be

smaller except at the 90" quantile. Panels 9 and 10 show that the effect was more pronounced at

the 90" quantile

As regards regional variation, compared with the North Central region, the OLS results show
BMI to be lower by 0.49 in the North East, by 0.71 in the North West and by 0.78 in the South
West. The QR analysis shows that these OLS results undcrestimated these effects in the North
East at the 10" and 25" quantiles wherc the decreases are respectively 0.92 and 0.91, but
overestimated them at the 75™ and 90" quantiles where the decreases arc 0.24 and 0.16
respectively. In the Nortlh West. the OLS model underestimated the effects at the 75* and 90"

quantiles. In the South West, there 1s fair agreement between the OLS and the QR results. This

was well demonstrated in panels 11-15.

With regards to wealth index, compared to the poorest class, the OLS analysis show that BM]
increased progressively to 0.33 kg/m?' for the poorer class right up to 3.20 kg/m* for the richest
class. These results overestimated the effects shown by the QR model at all quantiles below the
50", but underestimated the effects seen at the 75" and the 90™ quantiles.

Panels 16-19 show that the effects of the other wealth quintiles compared to poorest was more

pronounced at the 90'" quantile.
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Table 4.5: Regression coeflicients and p-values of Lincar Regression and Quantile Regression IEstimates for Selected Quantiles

Vartables
i (p-value)

— e ——— —

Age Group

()lﬁ(c;ﬁ‘?ﬁiou Quumtile Regression

(0" Quantile 25" Quantile 50™ Quantile 75" Quantile 90" Quantile

I} (p-value)

B (p-vulue)

B(p-value)

B (p-value)

f(p-value)

15-24¢
25.34 0.87(<(.001) 0.39(<0.001) 0.59(<0.001) 0.83(<0.001) [.04(<0.001) 1.30(<0.001)
35.49 .72(<0,001) 0.64(<0.001) 1.09(<0.001) 1.61(<0.001) 2.18(<0.001) 2.80(<0.00tl)
Family Size
<3
3-8 0.01(0.841) 0.16(0.015) 0.11(0.056) 0.04(0.466) -0.02(0.818) -0.21(0.102)
>3 0.1 1(0.085) 0.03(0.716) -0.03(0.666)  -0.1000.138) -0.14(0.110) -0.19(0.229)
Children Ever Born
1.3¢
3-6 0.48(<0.001) 0.09(0.283) 0.19(0.007) 0.32(<0.001) 0.38(<0.001) 0.96(<0.001)
>=7 0.53(<0.001) 0.17(0.109) 0.21(0.021) 0.26(0.007) 0.39(0.001) [.16(<0.001)
Marital Status
Unmarried®
Married 0.16(0.140) 0.53(<0.001) 0.46(0.001) 0.08(0.636) -0.07(0.666) -0.05(0.857)
Place of Residence
Urban®
Rural 0.22(<0.001) 0.06(0.467) -0.01(0.942) -0.18(0.011) -0.32(0.001) -0.50(0.002)
Level of Education
None®
Primary 0.42(<0.001) 036(<0.001) 0.33(<0.001) 0.34(<0.001) 0.34(0.001) 0.49(0.001)
PC_)stPrrmary 0.96(<0.001) 0.69(<0.001) 0.72(<0.001) 0.80(<0.001) 0.78(<0.001) 1.27(<0.001)

C = Reference Category
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Table 4. 5; Regression cocfMicients and p-values of Linear Regression aud Quantile Regression Estimates for Selected Quantiles

Varfables
[} (p-vyalue)

~ OLS Regression  Quantile Regression

10" Quantile 25" Quantile 50" Quantile 75" Quantile 90" Quantile

[§ (p-virlue) i(p-valuc) B (p-valuc) }ip-value)

Age Group

15.24€
5.34 0.87(<0.001)
3344 1.72(<0.001)
Family Size
Ly
3-8 0.01(0.841)
>8 -0.11(0085)
Children Ever Born
1-3¢
4-6 0.48(<0.001)
>=7 0.53(<0.001)
Maritsl Status
Unmarried®
Married 0.16(0.140)
Place of Residence
Urban'
Rural -0.22(<0.001)
l.evel of Education
None®
Primary 0.42(<0.00!1)
PostPrimary 0.96(<0.001)

[} {p-value)

0.39(<0.001)
0.64(<0.001)

0.16(0.015)
0.03(0.716)

0.09(0.283)
0.17(0.109)

0.53(<0.001)

0.06(0.467)

0.36(<0.001)
0.69(<0.001)

0.59(<0.001) 0.83(<0.001)  1.04(<0.001) 1.30(<0.00t)
1.09(<0.001) 1.61(<0.001) 2.18(<0.001) 2.80(<0.001)
0.11(0.056) 0.04(0.466) -0.02(0.818) -0.21(0.102)
-0.03(0.666)  -0.10(0.138) -0.14(0.110)  -0.19(0.229)
0.19(0.007)  0.32(<0.001) 0.38(<0.001) 0.96(<0.001)
021(0021) 0.26(0.007)  0.39(0.001) 1.16(<0.001)
046(0001)  0.08(0.636) -0.07(0.666) -0.05(0.857)
0.01(0.942)  -0.18(0.011)  -0.32(0.001)  -0.50(0.002)
0.33(<0.001) 0.34(<0.001) 0.34(0.001) 0.49(0.001)
0.72(<0.001) 0.80(<0.001) 0.78(<0.001) 1.27(<0.001)

~ C = Reference Category
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Pable 4 S (cuntd): Regression eoctlicients und p-values of Linear Regression and Quantile Regression Estimates for Sclected Quantiles

Variables QLS ch_:;‘é;siuﬁ—_Qmmtilc Repgression
B (p-value) 10" quaatile 25" quantile 50" quantile 75" quantile 90" quantile
[} {p-value) P (p-value) {(p-value) p (p-value) (p-value)

Region

Nosth Central*

North East -0.49(<0.001) -0.92(<0.001) -0.71(<0.001) -047(<0.001) -0.24(0.046) -0.16(0.389)
North West -0.71(<0.001) -0.79(<0001)  -0.56(<0.001) -0.73(<0.001) -0.86(<0.001) -1.05(<0.001)
South East -0,06(0.581) -0.21(0.055) -0.16(0.162) -0.18(0.1t1) 0.04(0.813) -0.28(0.316)
South South 0.13(0.135) -0.05(0.644) -0.03(0.740) 0.04(0.706) 0.31(0.043) 0.07(0.752)
South West -0.78(<0.001) .0.81(<0.00l) -0.84(<0.001)  -0.86(<0.001) -0.64(<0.001) -0.83(0.003)
Wealth Index

Poorest"

Poorer 0.33(<0.001) 0.15(0.049) 0.32(<0.001) 0.30(<0.001) 0.39(<0.001!) 0.65(<0.001)
Middle 0.82(<0.001) 0.29(<0.001) 0.57(<0.001) 0.62(<0.001) 1.01(<0.001) 1.65(<0.001)
Richer 1.51(<0.001) 0.48(<0.001) 0.90(<0.001) 1.34(<0.001) 1.99(<0.001) 2.86(<0.001)
Richest 3.20(<0.001) |.43(<0.001) 2.29(<0.001) 2.90(<0.001) 4.11(<0.001) 5.71(<0.001)
Constant 20.98(<0.001) 17.77(<0.001)  18.83(<0.001) 20.85(<0.001) 22.83(<0.001) 24.48(<0.001)
Adj. R2 0.16

Pseudo R2 0.05

Pseudo R2 0.06

Pseudo R2 0.08

Pseudo R2 0.12
Pseudo R2 0.15

C=Reference Category
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Panel 1:

Panel 2:
Age25-34 vs. Age 15-24

Age 3549 vs. Age 15-24

A &l
d

Quardle Quartile

Panel 3: Panel 4.
Family Size (5-8) vs. Family Size (<5) Familysize (> 8) vs. Family sze (< §)
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Figure 4.2: Quantile regression models demonstrating effects of woman’s age (compared with 5.-

24 years) and family size (compared with <5) on BMI.
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Figure 4.3: Quantile regression models demonstrating cffects of children cver born (cOmpared

with <8), marital status and placc of residence on BNIL,
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Figure 4.4: Quantile regression modcls demonstrating cffects of education (compared with po

cducation), region-North Last and North West (compared with North Central) on
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Figure 4.5: Quantile regression models demonstrating clects of region-South East, South South

and South West (comparcd with North Central) on BMI.
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Figure 4.6: Quantile regresSion models demonstrating cffects of wealth index (compared wity

poorest) on BMI.
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CHAPTER FIVE

>0 DISCUSSION

This study exama ' 1t
y examined factors affecting nutritional status of women of reproductive age

(15-49 years) in Nigeria from the Nigena Demographic and Health Survey (NDHS 2013). The

study helps in understanding the factors affecting the nutritional status of women using the

conditional distribution of their Body Mass Index.

5.1 DISTRIBUTION OF THE BODY MASS INDEX

The distribution curve in this study was skewed to the right; the main characteristic was a shift
where the distbution of women’s BMI became wider and a proportion of the samples had a
higher BMI. This goes in line with the dataset in Ouyang et al. 2015, where the curve shift was
to the right i.e the BMI distribution was skewed to the right. This is also consistent with

Ramokolo et al., 2015 where their sample distribution was shifted to the right.
52 ORDINARY LEAST SQUARE REGRESSION

In QLS regression, a significant effect was found between BMI of women and their respective
ages in the study. Also BMI increased as women's age increased. Similar result was found in a
study by Peixoto et al.. 2007 regarding women's age; In that, linear regression analysis showed
a significant effect on BM| of women. Previous research (Shankar, 2010) estimating a |jnear
regression on BMI data found that for rural area compared with urban area, the OLS resylts
showed BMI to be higher by 0.002. The comparable linear regression (OLS) results in this

Study showed a somewhat smaller decrease in the BMI of women 1n rural area. lntuitive]y, one

may expect a rural dweller to be associated with lower BMI values and urban dwellers to have

higher increases for higher BMls.

There was a rise in the BMI of women who were married in a study conducted by Nagata et al_.

2009 though marriage was associated with an increase in women's BMIL. However, though this

study found \ that the mean BM| of married women increased, it was not statistically
ou

S1gN; ficant.

The wealth quintiles had statistically significant effects on BMI and as the SES Increases, the
q

BMI of women increases in linear regress!
d out that higher SES respondents had higher gMm|s

on. This findings were consistent with a study

Conducted by Nagata et al., 2009 who foun
a7
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i :
The level of education has been shown to have a significant effect on women's BMI. The higher

the educati '
e ation of women, the higher her BML. However Shankar, 2010 found out a statistical

Insignificance educat; ' i
g cation variable which revealed the more educated a woman is. the more she

may be expected to better comprehend information relating to health. This difference in both

studies may be due to Shankar, 2010 use of a continuous education variable

5.3 COMPARISON OF THE RESULTS OF THE ORDINARY LEAST SQUARE
REGRESSION WITH THE QUANTILE REGRESSION ANALYSIS

The present study shows that the BMI of women, in OLS and all the selected quantiles were
significantly influenced by their age groups, the BMI of women increased as their age
increased. Compared to women in the youngest age group (aged 15-24 years), the positive age
effect is smaller among thinner women than among obese ones for both age groups. This
finding is similar to a study that reported women in the oldest age group were more Iilx:el)' to be

overweight and obese than the youngest women. (Okoh. 2013; Uthman. 2009).

For women with a family size of 5-8, results from OLS showed that family size did not have a
signilicant effect on women's BMI, while at the lowest quantile. family size had a signi(icant
effect on BMI. This shows that a woman with 5-8 children compared to those with <5 children
aré more likely to be thinner. Also for women with more than 8 household members, the effect
M BMI were not significant for OLS and in any quantile. but the magnitude of the changes

Uiffers; the negative family size effect is smaller among obese women. Family size did not

contripute significantly to the BMI effect.

Results from both QLS and QR analyscs show that children ever born had a signilicant effect on
women's BMI except at the lowest quantile (10th) where children ever born had no signilicant
effect on women's BMI. The QR results show that the magnitude of the changes differ as the

location of the women in the BMI distribution changes. The effect is smaller in underweigh;

Women but much bigger in obese women. This agrees with findings from Yahaya et al, 2007

"ho reported that the higher the number of children. the more difficult for a mother 10 auain

®Pimum putritional requirements.

For QLS though married  dividuals have higher BMI compared to unmarried women, j

showed Hat iage is not a determinant for increased BMI which 1s consistent with g study
marria
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where unmarried individuals have 4 lower BMI compared to married individuals

Esma Asil et '
(Esma Asil et al, 2014). It was found in the QR results of this study that married individuals

have a significantly high L
y mgher BMI compared to unmarried individuals at the 10" and 25® quantile

while at the upper quanti '
pper quantiles, unmarried women tend to be overweight. These 10" and 25" QR

results go in line with another study carried out by Okoh. 2013 which showed that marned

women were significantly more likel y to be overwer ght or obese than never married women.

For OLS result, the effect is significantly influenced by place of residence while for the selected
quantiles, only the ones below the median were not significantly influenced by their residential
place. In the QR results, the magnitude of the changes differs as the quantile increases. There is
a bigger decrease among obese women. This indicates that women who live in rural areas tend
not to add BMI compared to urban women. This is similar to a study conducted by Hill et al,
2014 who found out that the severity of obesity is worse for those living in town limits

compared to those living in rural area.

Women’s BMI was also found out to be significantly influenced by the level of education for
both OLS and QR results. Women with primary education tend to be overweight compared to
those with no education. Results showed that women who have post primary education are more
likely to be overweight/obese compared to women who have no education. This agrees with

findings fron1 Uthman, 2009 who reported that those with secondary or higher education werc

less likely to be underweight compared to women who had never been to school. The positive
education effect is higher among obese women.

In the OLS result. the effect of BMI on North East decreases compared to North Central, also

for North West. there is a ligher decrease of BMI while in the QR results, the magnitude of the

changes differs. The ncgative region effect is smaller among thinner women in the North East

while it is higher anjong obese women in the North West. The eftect of women’s BMI is found

out to be significantly influenced by women in South West for OLS and QR results; also there

th :
isa smaller decrease of the effect of BMlat the 757 quantile.

The ﬁndings o PhiTS StUdy revealed that as the wealth quintile 1ncreases, the BM| INcreases. Also
1

. are consistent with a previous study in Ghana
the OLS and the 50" percentile results .

e ey in West Africa, where higher/middle class subjects exhibited higher BM]
oping country 1 ’

values (Amoah, 2003) and also consistent With & Nigeria study which revealed that higher socio
moah,
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- Goedecke et

al, 2006). Com
) pared to poorest women, the wealthiest women were more ikely to be

. : . . a
verweight and obese (Uthman, 2009). This fmding is consistent with this study which reveals

that increased wealth increases BMJ. Women who are richer and richest had significantly higher

BMI throughout the distribution than those with who are poorest. '

QR regression analysis was able to show the amount of both underestimation and

overestimation produced by the OLS regression.

54 MODEL FIT

It can be seen that the lowest (10" quantile has the lowest value of pseudo R*. The goodness of
fit for BMI is poorer at the lower tail while the 50" quantile model better predicts the BMI

distribution among the quantiles.

35 STRENGTHS AND LIMITATIONS

Quantile regression method allowed a complete examination of the relationship between the

factors/independent variables and Body Mass Index across its entire distribution in that the

variables were considered in different percentiles, which facilitated a deeper and fuller analysis.

The strength of this study was the use of continuous response variable in regression rather than

Categorized response variables as In the case Of binary or multinomial regressions. Use of

continuous response variable led to more flexibility in choosing the level of response to

- . , : or multinomial regressions are limited to the
consider in regression. In other words, binary 5

®signed response categories whereas continuous quantile regression i1s more flexible in such

that one can choose any response level by choosing appropriate Values of 7 which represent

desirable response quantiles to regress.

. size.

: include pregnant women and wormen that
One T dataset used did not in¢ a
of the ]imitations is that the datas

. L& in the study.
had Just oiven birth (maternal) nutritional status in the Stucy

:d not collect information on dietary ntake.
Another 1imitation i ey or dataset di
r limitation is that the survey
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6 CONCLUSION

N

This study identified the determinants of nutritional status of women using BMI. In particular,
the study employed a unique statistical method that showed the effects of these factors in each

BMI quantiie to identify the effect of each vanable.

The quantile regression analysis showed that the magnitude of the changes differed depending

on the location of the woiman in the BM1 distribution

While OLS regression can identify the factors influencing Body Mass Index, Quantile
regression helps to understand differences across the conditional distribution or levels of BMI.
Quantile regression can be used to model specific paris of the BMI distribution and should be

preferred to OLS regression if the original scale of the oulcome variable was continuous wilth a

non-normal distribution.

17/ RECOMMENDATION

For variables that arc grossly skewcd, it will be wrong to use OLS and even the median,.
Therefore, quantiie regression method is suggested.

Also a policy is needed to correct the shift in the BMI distnbution so as to tackle

overwelght/obesity in the country.
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