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Abstract

Background: Pregnant women have been deemed vulnerable to malnutrition due to their higher
nutrient demands; therefore, dietary diversification has gotten a lot of attention. As a result, a
wide variety of foods must be included in their diet to ensure that their nutritional intake is
appropriate. There has been no research on dietary variety in the study area.

Objective: To identify determinants of dietary diversity practice among pregnant women
attending antenatal clinic at St. Paul Hospital Millennium Medical College, Ethiopia

Methods: A cross-sectional study will be conducted among 316 pregnant women in Ethiopia's St.
Paul Hospital Millennium Medical College. A systematic sampling method was used. The data
was collected using an interviewer-administered, structured, and modified questionnaire. Epi
Data version 3.1 was used to enter the data, while SPSS version 21 was used to analyze it. The
study subjects’ Socio-demographic, obstetric, and nutrition-related variables were described
using descriptive statistics such as frequencies and percentages. To find related factors,
multivariate logistic regression was used. With a 95 percent confidence interval, statistical
significance was assessed at P- value of < 0.05.

Results: The study revealed that, 68.04% of the study participants had adequate dietary diversity.
The result showed that women’s husband attended primary (AOR: 9.8; 95% CI: 6.5, 13.4),
secondary (AOR: 10.2; 95% CI: 7.5, 15.2), college and above (AOR: 12.3; 95% CI: 9.4, 16.2)
compared to non-educated one results a higher odd of adequate dietary diversity. Women
receiving nutritional related health information (AOR: 2.44; 95% CI: 1.31, 4.53), food secure
household (AOR: 2.68; 95% CI: 1.58, 6.28), women having greater or equal to 5 meals per day
had a higher odd of adequate dietary diversity.

Conclusion and recommendation: According to the findings, total consumption of acceptable
dietary diversity is low in the research area. Increased meal frequency, nutritional advice,
educated husbands, and secure households all contribute to pregnant women's adequate intake of
a diverse diet. Dietary counseling during pregnancy has been highlighted as a way to enhance
pregnant women's nutritional practices.

Key words: Dietary diversity, food security, pregnant, SPHMMC, HFIAS

Wil



1. Introduction

1.1. Background of the study

Dietary diversity has continued to receive a global attention among pregnant women as they have
been considered susceptible to malnutrition because of their increased nutrient demands. Thus, a
variety of foodstuffs in their diet are necessary for ensuring the appropriateness of their nutrient
consumption (Delil et al. 2021).

In Sub-Saharan Africa, the prevalence of nutritional insufficiency among pregnant women
remains high. Despite the fact that dietary diversity is essential for the health of the mother and
the fetus in Ethiopia, 22 percent of women are thin and 8% are obese due to insufficient dietary
intake, limited diet diversity (vegetables and fruits), and changing lifestyles, 22 percent of
Ethiopian women are thin and 8% are obese (Desta et al. 2019). Pregnancy is a critical period in
the life-cycle during which additional nutrients are required to meet the metabolic and
physiological demands as well as the increased requirements of the growing fetus (Aliwo et al.
2019)

Due to the increased micro-nutrient, energy, and macro-nutrient requirements to support the
mother's health, good fetal growth, and the accumulation of stores for nursing, diet becomes even
more crucial during pregnancy. Nutritional support for the fetus throughout pregnancy promotes
appropriate intrauterine growth and a normal birth weight, which can have long-term

developmental consequences(Shrestha et al. 2021)

The amount of various food categories consumed by each woman over a specified reference
period is known as the women's dietary diversity score (WDDS). It is a qualitative measure of
food consumption that is used as a proxy for individual micro-nutrient adequacy. It counts meals
ingested outside of the home in a certain reference period, in the recent 24 hours, unlike the
household dietary diversity score (HDDS). The most important factor in preventing micro-
nutrient insufficiency is dietary diversification. It reflects the idea that expanding the variety of
foods and food types in one's diet helps to ensure optimal nutrient intake and, as a result,

promotes good health(Yeneabat et al. 2019).



1.2. Statement of the Problem

Dietary diversity is a criterion for nutritional sufficiency. In the impoverished world, where
meals are primarily starchy staples with few animal products, seasonal fruits and vegetables, a
lack of diverse diets is a serious problem. A woman's nutritional state during pregnancy is critical
since a poor diet has a severe impact on the mother's, fetus's, and newborn's health. Despite
evidence that maternal nutrition has substantial direct and/or indirect repercussions for all other
age cohorts, there is a paucity of understanding in the domain of dietary diversity and factors

affecting it among pregnant women(Kemunto, 2013)

Adequate nutritional intake during pregnancy is a critical aspect that can influence the outcome
of the baby's delivery. Dietary diversity scores have been found to be reliable proxy indicators of
dietary energy availability at the household level as well as micro-nutrient sufficiency in

individuals' meals (Mahama, 2012).

Under nutrition is a major public health concern in many developing nations, owing to rising
population sizes, socioeconomic inequality, and a lack of health-care coverage. It's uncertain how
much maternal diet promotes fetal growth via influencing placental functional development.
Poor maternal nutrition is a key cause of fetal growth problems, which increases newborn
morbidity and mortality, as well as the risk of developing a variety of adult-onset disorders

(Sohlstrom A, 2001).

Ethiopia is one of the countries having a high rate of malnutrition among mothers and children.
Despite the fact that maternal malnutrition has decreased over the last 16 years, from 30% in
2000 to 22% in 2016, Ethiopia remains one of the countries with a significant burden of maternal

malnutrition (Dadi, Demelash, and Id 2019).

Complications of pregnancy are a leading source of maternal morbidity and mortality around the
world. Diversified food consumption is necessary for the production of hormones during
pregnancy, and it also lowers the risk of difficulties. Many academics in Ethiopia have looked
into the proportion of pregnant women who have dietary diversity and the factors that influence

it. Those studies, on the other hand, are inconsistent and fragmentary(Gedef et al. 2021).



2. Objective

2.1. General objective

The main objective of this study is to assess the determinants of dietary diversity practices

among pregnant women attending ANC in SPHMMC, Ethiopia, 2022.
2.2. Specific objective of the study

» Examine the dietary diversity practices of the pregnant women of the study area

» Find the relationship between the dietary diversity practices of the pregnant women and
Socio-economic characteristics of the study population of the study area.

» Assess the food security status of household and the pregnant women using HFIAS of the
study area

» Assess participants demographic characteristics and their dietary diversity practices
2.3. Research Questions

Having the above problem in mind, this study is designed to assess the determinants of dietary
diversity practices among pregnant women attending ANC care in SPHMMC; accordingly, the

study tries to answer the following basic questions:

v" What are the main determinants of dietary diversity practices of the pregnant women in
SPHMMC ANC visitors?

v" How to analyze the relationship of dietary diversity practices of pregnant women and
their Socio-demographic aspects?

v Which one is the most important socioeconomic factors which is impact for determinants
of dietary diversity?

v How to know food security status of households with pregnant women in one’s

household using HFIAS?



2.4. Significance of the study

This research aimed to persuade residents in the study area to improve their dietary diversity
practices and serve as a useful tool to plan improved nutrition and health conditions for the
pregnant women. It can give information of dietary diversity practices of the pregnant women for
the government and other local and non-governmental groups. Serve as a tool to reflect dietary
diversity practices, socioeconomic and demographic characteristics of the respondents, and the
health of pregnant women. Because pregnant women are at risk of malnutrition during their
pregnancy, raising awareness about the factors that influence dietary diversity is beneficial to all

Ethiopian women.

2.5. Scope of the Study

The emphasis of this study is on the dietary diversification practices of pregnant women in
SPHMMC who were receiving ANC clinical care, as well as the study area and time restriction.
SPHMMC has maternal and child care center and also ANC service. The main focus of the study
was on dietary diversity practices among pregnant women who attended ANC during the study

period.



3. Review of Related Literature

3.1. Dietary Diversity Practices Related Theoretical Literature Review

3.1.1. Dietary Diversity

Because different foods and food groups are good suppliers of different macro- and micro-
nutrients, a varied diet is the best way to assure nutrient sufficiency. Dietary diversity is
supported in all national food-based dietary guidelines and is included in evidence-based healthy
diet patterns such as the Mediterranean diet and the "DASH" diet (Dietary Approaches to Stop
Hypertension). Fruits, vegetables, legumes, nuts, and whole grains are all part of a balanced diet,

according to the World Health Organization (WHO) (FANTA, 2016)

Individual eating patterns develop over time, impacted by a variety of social and economic
factors that interact in a complicated way to shape them. Income, food prices (which affect the
availability and affordability of nutritious foods), personal tastes and beliefs, cultural traditions,
and geographical and environmental considerations are all elements to consider (including
climate change). As a result, creating a healthy food environment — including food systems that
encourage a diversified, balanced, and nutritious diet — necessitates the participation of a variety
of sectors and stakeholders, including government, as well as the public and private sectors

(WHO, 2020)

In conclusion, pregnant and lactating women's diets were found to be lacking in variety, with the
majority of women eating the same meals, primarily starchy carbohydrates. Similarly, a large
majority of women consume unhealthy diets high in saturated fats and oils. Animal-source meals,

particularly fish and organ meat, are rarely consumed(Bitew and Worku 2021).

For health and Socio-cultural reasons, women adhere to various food taboos and customs.
Scientific studies did not support ideas about the harmful consequences of certain foods. In
pregnancy and early childhood, food taboos and behaviors continue to contribute to poor
nutrition. While food taboos and customs can expose women to poor nutrition, some food taboos

can also shield women from bad eating habits(Ramulondi, de Wet, and Ntuli 2021).

When generating the household dietary diversity score (HDDS), however, the expanded set
should be combined back into the original 12 food groups so that the total HDDS is based on the



same 12 food groups. While the individual dietary diversity scores (IDDS) is used as a proxy
measure of the nutritional quality of an individual’s diet, the HDDS is used as a proxy measure

of the Socio-economic level of the household (Bilinsky and Swindale 2006).

Household food access is defined as the ability to obtain sufficient quality and quantity of food to
meet the nutritional needs of all household members in order to live healthy lives. Given the
wide range of activities that Cooperating Sponsors (CSs) undertake to improve household food
access, as well as the significant challenges that most CSs face in measuring household food
access for reporting purposes, consensus on appropriate household food access impact indicators

is required. (Swindale Anne, 2006).

Pregnant women in low- and middle-income nations are more vulnerable to micro-nutrient
deficiencies because their diets are monotonous, primarily cereal-based, and generally include
little nutrient-dense animal source food, vegetables, and fruits. In underdeveloped nations, it is

believed that two-thirds of pregnant women suffer from nutritional anemia. (Shrestha et al. 2021).

3.2. Empirical literature review

3.2.1 Nutritional Status

Maternal malnutrition is still a major public health issue. There are significant regional and intra-
country differences in the prevalence of underweight, anemia, and micro-nutrient deficiencies
around the world. Access to health services, water and sanitation, women's status, and food
insecurity, as well as the underlying social, economic, and political backdrop, are all factors
driving these discrepancies. Preconception to pregnancy, women's health, nutrition, and well-
being are crucial for a healthy pregnancy and long-term consequences for both the mother and

the child. (Ramakrishnan, 2020).

We synthesize the evidence foundation for nutrition treatments before and during pregnancy in
this review, which will aid in the development of programs aimed at women's nutrition.
Preconception feeding trials are increasingly showing that it has an impact on offspring size at
delivery. Low preconception weight and preconception anemia are linked to a higher risk of low

birth weight and newborns that are tiny for gestational age. There are various evidence-based



treatments for enhancing birth outcomes during pregnancy, including balanced-energy protein
supplements, several micro-nutrient supplements, and small-quantity lipid nutrient supplements.
However, there are a number of major study gaps and priority areas for improving women's
nutrition before and throughout pregnancy. Prioritizing preconception nutrition and access to
health and family planning resources requires more improvement. To better understand the long-
term impact of preconception and prenatal therapies, particularly on child development, more
research is needed. Additionally, while maternal nutrition interventions have a strong evidence
base, the next frontier demands a greater focus on implementation science and equity to reduce

global maternal under nutrition inequities (M.F, 2020).

The results of the study on understanding of food nutrition during pregnancy are still
inconclusive. The study found that pregnant mothers' overall understanding of nutrition during
pregnancy was low, particularly their knowledge of sources of critical micro-nutrients (iron and
vitamin A) and a balanced or diverse diet. As a result, the behaviors connected to proper and
varied diet during pregnancy were also discovered to be inadequate. Nonetheless, there was
evidence of a hopeful and positive attitude toward food diversification and nutritional care
practices. This suggests that, even with small but targeted awareness raising initiatives and
economic empowerment of women to assure access to key food items, there is a conducive and
great potential to ensure maternal dietary diversity and optimal nutritional habits throughout

pregnancy(Zerfu and Biadgilign 2018).

Poor maternal nutrition before and during pregnancy has been linked to a variety of negative
pregnancy outcomes, including intrauterine growth restriction, which increases the risk of
newborn mortality, low birth weight (LBW), preterm birth (PTB), and stunting. As a result,
optimizing one's eating pattern and nutritional status both before and throughout pregnancy can
help to prevent anemia, intrauterine growth restriction, and the short- and long-term
consequences that come with it. This corresponded to the present focus on the first 1000 days of
life as a window of opportunity for promoting healthy infant development. Maternal micro-
nutrient malnutrition is a widespread nutrition challenge faced by women living in resource-poor
settings, the consequences of which affect not only the health and survival of women, but also

that of their children, notably through intrauterine growth retardation (Gedef et al. 2021).



Appropriate dietary practices in pregnancy are critical to meet the increased metabolic and
physiological demands; however, information about dietary practices among pregnant women,

particularly rural residents, is limited (Fite et al. 2022).

Individual micro-nutrient consumption can be a valuable indicator for determining the need for,
or impact of, nutrient-specific treatments like fortification and supplementation, which may be
beneficial in certain locales or with specific demographic subgroups like pregnant and lactating
women. Furthermore, if data on micronutrient intake for all members of a household is available,
this indicator could give information on the dynamics of intra-household food distribution (J. and

Friedman 2021).

Unhealthy food habits and nutrition-related practices, which are often based on a lack of
information, traditions, and taboos, or a lack of understanding of the link between diet and health,

can have a negative impact on nutritional status (Fite et al. 2022).

For health and sociocultural reasons, women adhere to various food taboos and customs.
Scientific studies did not support ideas about the harmful consequences of certain foods. In
pregnancy and early childhood, food taboos and behaviors continue to contribute to poor
nutrition. While food taboos and customs can expose women to poor nutrition, some food taboos

can also shield women from bad eating habits (Ramulondi et al. 2021).



3.3 conceptual frame work
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Figure 1; Conceptual framework of determinants of dietary diversity practices among pregnant
women.

Source; https://doi.org/10.1371/journal.pone.0247085.2002
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4. Methodology of the study
4.1. Description of Study Area

SPHMMC gives preventive, curative and rehabilitative clinical services structured in
multipurpose terms in outpatient, inpatient, emergency and critical care, maternal, child health
and obstetrics, and the operation theatre. The hospital was chosen due to its highest patient and
client attendance. It is the biggest hospital in Addis Ababa, capital city of Ethiopia. It aimed to
serve the poor. And a medical college was formed in 2007, currently known as St. Paul Hospital

Millennium Medical College.

Currently it’s the biggest hospital in Ethiopia and in the city center of Addis Ababa. Located in
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Figure 2; St. Paul hospital millennium medical college location

Source; from GIS 10.5 version and Google earth satellite view of the study area
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4.2. Study Design and Period

A hospital-based cross-sectional study was carried out from May 1 to June 30, 2022 among

pregnant women attending the ANC clinic at SPHMMC.
4.3. Population
All pregnant women visiting ANC in SPHMMC during the study period

4.3.1. Study Population

The study population was all pregnant women attending ANC in SPHMMC present in the study

area at the time of data collection
4.4. Inclusion & exclusion criteria

4.4.1. Inclusion Criteria

All pregnant women attending ANC in SPHMMC during the study period

4.4.2. Exclusion Criteria

Pregnant women who are critically ill or with other chronic illnesses and unable to communicate

11



4.5. Sample size determination

The sample size was determined using the Cochran’s formula for the unknown source of
population size, since there is no worked research of determinants of dietary diversity in the
selected study area. By assuming to work with a 95% confidence level, a standard deviation of
0.5, and a confidence interval (margin of error) of + 5%, then by substituting the values in the
formula: Using Cochran’s formula, for averagely visiting ANC in SPHMMC per month is 1000

pregnant women, then by modifying the Cochran’s sample size determination

=((1.96)2 x .5(.5)) / (.05)2
=(3.8416 x .25) /.0025

=0.9604 /0.0025

=384.16 ~ 385

Then substituting the above values
=385/(1+(385/1000))

= 278 plus 10% non-response rate

=316 was my study population
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4.6. Sampling technique & sampling procedure
A systematic random sampling technique was used to recruit the study participants. Since

sampling interval is computed to be three, every third interval is used to enroll the participants.

4.6.1. Data collection instrument

The questionnaire was first prepared in English, translated into Amharic, and then translated
back to English to ensure the consistency. Data was collected in Amharic (which is the local
language). Data was collected through a Kobo tool box software used in face-to-face interviews.
Dietary intake information was measured by asking participants to list all food items they
consumed in the last 24 hours preceding the survey day. Six data collectors Midwives (3) & BSc
nurses (3) all with a bachelor’s degree were recruited for the data collection and supervision. The
data collectors and supervisors were given training on the content of the tool, the purpose of the
study, and how to collect the data. The questionnaire was adapted from dietary diversity

guidelines (FAO, 2016).
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4.6.2. Data quality control

After reviewing the literature, the questionnaire was prepared first in English and then translated
to the local language Ambharic (since it’s a local language). Data collectors were trained to check
the completeness of each questionnaire whether every question has been completely answered
and the advisor was rechecked for the completeness of the questionnaire immediately after
submission. Data was collected by skilled health professionals with BSc graduated for exact data
and checked for completeness and consistence daily supervised and to avoid over repetition of

data.
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4.7. Data Sources
The data was collected from eligible respondents during the data collection period. To collect the
data, Kobo tool box software loaded smart phones was administered for the data collectors, and

then they were collected the necessary data from the respondents.

4.8. Variables specifications

The determinants of dietary diversity practices among pregnant women were described in the
following function which shows the direction of the relationship of the independent variables
with the dependent variables which was determinants of dietary diversity practices of pregnant
women attending ANC, f(x)=f(family size -ve, type of income sources +ve, gravida +ve, number
of ANC visit +ve, Education status +ve, Knowledge of appropriate nutrition during pregnancy
+ve, employment status +ve and dietary diversity +ve). The actual relationship of these
independent variables with the dependent variables (determinants of the dietary diversity

practices) was assessed by the study.

4.8.1. Dependent variable

Dietary diversity practices among pregnant women
4.8.2. Independent variable

Socio-demographic variable, religion, marital status, family size and income status, number of

children,
4.9. Statistical Data analysis

Data was analyzed using SPSS Software (version 20). Descriptive statistics such as frequency,
and proportions was calculated to summarize the data. Multivariate logistic regression analyses
were conducted to identify determinants of diversity dietary practice. The degree of association
between explanatory variables, and outcome was evaluated using odds ratio with 95%

confidence intervals.
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4.10. Ethical Considerations

Human participants were used in the investigation. After receiving ethical approval from the
College of Development Studies' Institutional Review Board, an official letter was sent to the
SPHMMC administrative office to begin the study, data collecting began after permission, and a
cooperation letter was written to the ANC clinic ward. The study's objective, protocol, and
duration, as well as the study's potential hazards and benefits, were all properly presented to the
participants in the local language. Respondents were assured of their privacy and told that the
information they supplied would be used solely for research purposes. Respondent names were

not included on the questionnaires, only their identifying numbers, ensuring confidentiality.
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4.11 Operational Definitions

Dietary diversity A total of ten food categories were used in this study, with participants who
consumed five and more food groups being classified as having an appropriate dietary variety
practice and those who ingested less than five food groups being classified as having an

inadequate dietary diversity practice (FAO, 2016).

Dietary diversity scores in the study were created by summing up the number of food groups
consumed over a 72-hour periods by an individual.

Food security: Food security, as defined by the United Nations’ Committee on World Food
Security, means that all people, at all times, have physical, social, and economic access to
sufficient, safe, and nutritious food that meets their food preferences and dietary needs for an

active and healthy life.

HFIAS: house hold food insecurity access scale, women’s household food security status was
classified based on responses to the nine severity items in the HFIAS and coded “0” for “No”
and “1” for “Yes.” The procedure for scoring was used as follows: “0” was attributed if the event
described by the question never occurred, “1” if it occurred during the previous 30 days. With
regard to the occurrence, “1” was attributed if the events rarely occur, “2” sometimes and “3”
often. Therefore, responses on the nine HFIAS questions were summed to create household food
security score, with a minimum of “0” and a maximum score of “27.” According to the score, the
higher the score, the more the women is vulnerable to food insecurity. The lower the score, the
lesser the food insecurity a women experienced. Therefore, HFIAS score of 0—1 is categorized as
food secure, 2 and above were considered as food insecure (Coates, Swindale, and Bilinsky

2007).
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5. Results

5.1 Descriptive characteristics of the study participants
A total of 316 pregnant women were included and analyzed and gave a response rate of 100%.
About, 68 % of the women had the age of greater than 25 years. Concerning occupation of the

mother and husband, 24.1% and 35.4% of them were government employee. (Table 1)

Table 1: Socio - demographic and economic profile of the study participants in St. Paul Hospital
Millennium Medical College, 2022

Variables Category Frequency Percent
. <25 101 32.0
Age in years
>25 215 68.0
Addis Ababa Region |176 55.7
Amhara 21 6.6
Ethnicity
Gurage 27 8.5
Oromia /Tigray 92 29.1
Orthodox 144 45.6
Religion Muslim 98 31.0
protestant/catholic 74 23.4
House wife 95 30.1
Merchant 40 12.7
Mother occupation Government
76 24.1
employee
Daily laborer 105 33.2
Government
112 354
employee
Husband occupation
Merchant 81 25.6
Daily laborer 123 38.9
No formal education |15 4.7
Husband education Primary 29 9.2
Secondary 150 47.5
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College and above 122 38.6
No formal education |9 2.8
_ Primary 57 18.0
Mother’s education
secondary 152 48.1
College and above 98 31.0
. Married 289 91.5
Marital status
Separated/divorced |27 8.5
<1000 Birr 50 15.8
Income 1000-2000 Birr 37 11.7
> 2000 Birr 229 72.5
<4 200 63.3
Family size
>4 116 36.7

5.2 Obstetrics and nutritional related profile of the study participants

In this study, 90.2% of pregnant women were 20 years and greater during the first marriage.
Three or more ANC visits were experienced by 78.2% of the study participants. Health

information related to nutrition was received by 44.9% of the samples. About, 91.8 % of the

sample had food secure households. (Table 2)

Table 2: Obstetrics and nutritional related profile of the study participants in St. Paul Hospital

Millennium Medical College, 2022

Variables Category Frequency Percent
. <20 years 31 9.8

Age at first marriage

> 20 years 285 90.2

<20 years 34 10.8
Age at first birth

> 20 years 282 89.2

1-2 69 21.8
Number of ANC visit

3 or more 247 78.2
Gestational age in Weeks <37 306 96.8
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>37 10 3.2
83 26.3

Gravidity

>2 233 73.7

No 245 717.5
Abortion experience

yes 71 22.5

no 298 943
Experienced still birth

yes 18 5.7
Received nutritional yes 142 449
counseling no 174 55.1

<4 237 75.0
Frequency of meal

>5 79 25.0

secure 290 91.8
Food security status

not secure 26 8.2

5.3 Prevalence of adequate dietary diversity among pregnant women

The study revealed that, 68.04% of the study participants had adequate dietary diversity. (Fig 3)

Dietary diveristy

DDS
score

Eno
Eves

Figure 3: Prevalence of adequate diectary diversity among pregnant women attending ANC St. Paul Hospital
Millennium Medical College, 2022
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5.4 Determinants of dietary diversity among pregnant women

In the bi-variate analysis using a Chi-square test showed that, variables such as husband
education, mother’s education, husband occupation, history of still birth, receiving nutritional
counseling, ethnicity, age at first marriage, age at first birth, meal frequency, and food security

were a potential candidate for multivariate model since they have a p-value of <0.25. (Table 3)

Table 3: Bi-variate analysis using chi-square to identify candidate variables which affect dietary
diversity practice among pregnant women attending antenatal clinic at St. Paul Hospital

Millennium Medical College, Ethiopia, 2022

DDS score Total |Chi-square
Inadequate | Adequate P-value
Variables Category
. <25 32 69 101
Age of the mother in years 0.94
>25 69 146 215
No formal education | 12 3 15 0.000*
Primary 4 25 29
Husband education
secondary 54 96 150
college 31 91 122
No formal education | 4 5 9 0.224*
Primary 23 34 57
Mother’s education
secondary 49 103 152
college 25 73 98
House wife 30 65 95 0.613
Merchant 14 26 40
Mother’s occupation Government
20 56 76
employee
daily laborer 37 68 105
Government 0.204*
. 36 76 112
Husband occupation employee
Merchant 20 61 81
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Daily laborer 45 78 123

No 77 168 245 10.706
History of abortion

yes 24 47 71

no 98 200 298 ]0.152*
History of stillbirth

yes 3 15 18
Receiving nutritional yes 28 114 142 10.000*
counseling no 73 101 174

married 90 199 289 10.306
Marital status

Separated/divorced |11 16 27

Orthodox 51 93 144 10.34
Religion Muslim 31 67 98

Protestant/catholic |19 55 74

Addis Ababa region |61 115 176 0.065*

Amhara 9 12 21
Ethnicity

Gurage 3 24 27

Oromia /Tigray 28 64 92

<1000 16 34 50 0.48
Income 1000-2000 15 22 37

>2000 70 159 229

<4 61 139 200 |0.46
Family size

>4 40 76 116

<20 years 7 24 31 0.238*
Age at first marriage

> 20 years 94 191 285

<20 years 15 19 34 0.108*
Age at first birth

> 20 years 86 196 282

1-2 22 47 69 0.98
Number of ANC visit

3 79 168 247

<37 97 209 306 [0.58
Gestational age

>37 4 6 10
Gravidity 1 29 54 83 0.498
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>2 72 161 233
s q 4 50 187 237 10.000*
Meal frequency per da
Y Y >5 51 28 79
secure &5 205 290 |0.000*
Food security
not secure 16 10 26

*P_value < 0.25 were used to select candidates for multi-variable model

5.5 multi-variable analysis to identify factors for adequate dietary diversity among

pregnant women

Data was entered and analyzed using SPSS Software (version 20). Descriptive statistics,
frequency, and proportions was calculated to summarize the data. Logistic regression analyses
were conducted to identify determinants of diversity dietary practice. The degree of association
between explanatory variables, and outcome was evaluated using odds ratio with 95%
confidence intervals. Multicollinearity was assessed and the VIF results were less than 10. The
model fitness indicated that the model was fitted having a p-value of 0.321.

Variables which had p-value of < 0.25 in bi-variate analysis were entered into multivariate model
using binary logistic regression.

The result showed that women’s husband attended primary (AOR: 9.8; 95% CI: 6.5, 13.4),
secondary (AOR: 10.2; 95% CI: 7.5, 15.2), college and above (AOR: 12.3; 95% CI: 9.4, 16.2)
compared to non-educated one results a higher odd of adequate dietary diversity. Women
receiving nutritional related health information (AOR: 2.44; 95% CI: 1.31, 4.53), food secure
household (AOR: 2.68; 95% CI: 1.58, 6.28), women having greater or equal to 5 meals per day
had a higher odd of adequate dietary diversity. (Table 3)
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Table 4: Multivariate logistic regression to identify determinants of dietary diversity practice

among pregnant women attending antenatal clinic at St. Paul Hospital Millennium Medical

College, Ethiopia, 2022

Variables Category AOR (95% CI) P-value
Government

Husband occupation employee 0.38(0.22,1.55) 0-281
Merchant 1.38(0.56,3.40) 0.484
Daily laborer 1
House wife 0.96(0.42,2.19) 0.932

Mother occupation Merchant 0.76(0.24,2.45) 0.655
Government
employee 1.12(0.36,3.43) 0.841
Daily laborer 1

Nutrition counseling Yes 2.44(1.31,4.53) 0.005
No 1

Age at first marriage <20 years 1.75(0.62,4.95) 0.288
> 20 years 1

Age at first birth <20 years 0.59(0.16,1.2) 0.62
> 20 years 1

Mother’s education No formal education | 1
Primary 0.42(0.07,2.63) 0.359
secondary 0.67(0.11,3.97) 0.662
College and above 0.98(0.13,7.30) 0.986

Husband’s education No formal education | 1
Primary 9.8(6.5,13.4) 0.000%*
secondary 10.2(7.5,15.2) 0.005*
College and above 12.3(9.4,16.2) 0.000*

Experience still birth Yes 0.35(0.075,1.61) | 0.179
No 1

Ethnicity Addis Ababa region 1 0.035
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Ambhara 1.29(0.32, 5.16) 0.719
Gurage 0.82(0.58,2.56) 0.07
Oromia /Tigray 1.94(0.96,3.88) 0.062
Food security Secure 2.68(1.58,6.28)
0.003*
Not secure 1
Meal frequency per day <4 times 1
0.000*
> 5 times 4.6(2.10,10.34)

AOR: Adjusted Odds Ratio; P-value < 0.005 (Statistically significant association)
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6. Discussion

The high prevalence of adequate dietary diversity among pregnant women in St. Paul's Hospital,
Addis Ababa was higher than studies conducted in Ethiopia; for instance 15.6% in Gurage
(Gudeta et al. 2022), 25.4% in Shashemane town (Desta et al. 2019), 47% from East Gojjam
Zone (Yeneabat et al. 2019), 43% from Dire Dawa (Shenka A, Damena M, Abdo M et al. 2018),
bale zone(Hailu and Woldemichael 2019). Variances in socio-demographic variables, geographic
differences, or the season in which the survey was done could all contribute to the observed
discrepancy in prevalence. The observed disparities could potentially be due to the differences in
the dietary diversity rating techniques used. Furthermore, the current research was carried out
solely in an urban setting.

Nutritional advice offered to pregnant women during ANC visits was also linked to a diverse diet.
In comparison to those who did not receive nutrition-related education, women who received it
were less likely to have a diet with insufficient variety. Malawi had reported similar findings as
well(Katenga-Kaunda et al. 2021), and from systematic review and meta-analysis done in
Ethiopia (Azene et al. 2021). Dietary practice improves with increased nutritional understanding,
which encourages dietary diversity. Women might have a better understanding of the benefits of
eating a diverse diet during pregnancy for their own babies' health if they had more information
and knowledge about nutritional variety. Mothers are traditionally very concerned about the
well-being of their children, which leads them to eat a variety of foods.

Food security results in increasing adequate dietary diversity. This finding was in line with the
result in Malawi and Ethiopia revealed pregnant women who have secured food were more
likely to have a higher dietary diversity score than those who have unsecured food(Jemal and
Awol 2019; Kang et al. 2019). This could be linked to respondents' better attitudes and economic
status making it easier to obtain appropriate food. Previous research has found that those with a
lack of food and a poor socioeconomic standing are less likely to eat a variety of foods (fruits,
vegetables, and milk products) (Tarasuk, Mclntyre, and Li 2007).

Women whose spouses had a primary, high school, or higher education level had more suitable
eating practices, according to the current study, which is similar with previous Wachamo study,
Ethiopian(Delil et al. 2021), and Ambo district, Ethiopia(Mideksa and Dida 2018). This could be
because literate spouses are more aware of the need of eating a healthy diet while pregnant, and

they are more likely to encourage their women to follow healthy eating habits. In comparison to
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individuals who do not receive nutritional assistance, pregnant women who receive dietary
advice are anticipated to follow a more varied diet.

During pregnancy, women's meal frequency per day was strongly associated with increased
dietary diversification. A study conducted in Ethiopia's East Gojjam zone backs up this finding
(Yeneabat et al. 2019). Thus, could be a reliable means for pregnant women to get adequate
nutrients sourced from different food groups that they consume as the practice of changing food

item.
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7. Conclusion and recommendation

The study revealed that the overall consumption of adequate dietary diversity was found to be
68.04% which was good and out of hundred 31.96 % were inadequate dietary diversity practices
founded, therefore we need to keep maintain and keep this condition up. Increasing meal
frequency, receiving nutritional counseling, having educated husbands, and secured households
leads to adequate intake of diversified diet among pregnant women. Providing dietary counseling
during pregnancy has been identified as an opportunity to improve nutritional practice for
pregnant women. Healthcare workers can provide sustained counseling on the advantage of meal
frequency and demonstration of food preparation to help pregnant women consume more
diversified food groups available in their home. Program practitioners and policy makers may
consider strategies to enhance food security during and after pregnancy when designing nutrition

programs aiming to increase the dietary diversity of this population.

Limitations and strengths of the study

Limitation of the study; the time limitation and insufficient data resources of the study in the
selected area, pandemic situation of the time, rules and regulation of policies, wworked solely in
urban, only visitor pregnant and respondent’s bias.

Strength of the study; was cost effectiveness, general, reliable and it was versatile information

gained from the study participants and data collectors.
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9. Appendices

ANNEX 1: English version informed consent form

Dear participant, this is research title named as Determinants of Dietary Diversity Practices
which is aimed to conduct among pregnant woman in SPHMMC. It is intended to solve
community nutritional problem toward food security through assessing of HHFIAS of dietary
diversity practices and other nutritional statues measurement. After careful assessment, health
education is concerning about the problems of determinants of dietary diversity and the related
problems of pregnant women malnutrition and how to solve the issues. This research is also
essential to initiate local and international NGO ‘s and other concerned bodies to make related
policies based on the new findings & SPHMMUC, to directly focus on that problem through
focusing on identified problem. Hence, you are due to respond our questionnaire & stay patiently
while we do, if there is possible physical contact and physical measurement throughout our study.
If you find difficult to choose to participate, will never denied to not to participate. If this is so,

please telling us prior to start!
Thank you for your purposive participation and listening!
Are you willing to participate?

1. Yes = continue

2. No = thank you

Participant ‘s Signature Date /]
Data collector ‘s name Signature Date /]
Advisor ‘s name Signature Date / /
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ANNEXE: I. English Version Questionnaire

Participant Identification: Kebele; Sub city; . Woreda;

Code number

Date of interview (dd/mm/yyyy); I | |

SECTION-1: Socio-economic and Demographic Characteristics

S.no Questions Coding categories
101 How old are you? Age in years? year
102 What is your current marital status? 1. Single 2. Married 3. Divorced

4. Widowed 5. Separated 6. Other (specify)

103 Ethnicity 1. Oromia 2. Addis Ababa region 3. Afar

4. Amhara 5. Gurage 6. Others (specify)

104 What is your Religion? 1. Orthodox 2. Protestant 3. Catholic
4. Muslim 5. Others (specify)
105 Educational level of mother? 1. Can’t read & write 2. Grade 1-4 3. Grade 5-8

4. Grade 9-10 5. Grade 11-12 6. College/university

106 Education status of partner 1. Can’t read & write 2. Grade 1-4 3. Grade 5-8
4. Grade 9-10 5. Grade 11-12 6. College/university

107 Occupation of mother 1. House wife 2. Merchant 3. Daily worker
4. Government employee 5. Other specify

108 Occupation of partner 1. Government employee 2. Farmer 3. Merchant

4. Daily worker 5. Other specify

109 Number of people live in your household?

110 Household monthly income (Provide all || | | | | | | (write one digit in each

sources of income) parenthesis)
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SECTION: 2. Pregnancy and Health Related Maternal Factors

S. No | Questions Coding categories
111 Age at marriage? year
112 | Age at first birth? year
113 | Total number of pregnancies including the current one? . if Primigravida —= 120
114 | How many of the pregnancies were given still birth?
115 Do you have an experience of abortion? 1. Yes 2. No
116 | If yes question 115, how many times?
117 | How many months are there b/n the previous and the current pregnancy?
118 If she is not Primigravida, history of ANC at previous pregnancy? 1. Yes 2. No
119 | If she is not Primigravida, place of delivery for previous pregnancy? 1. Home 2. Health facility
120 | Last normal menstrual period of the women, gestational age in week? weeks.
121 How many times did you visit antenatal care service with this
pregnancy?
122 | Have you ever taken Health education about Nutrition during | 1. Yes 2. No
pregnancy?

123 If yes question 122, what kinds of information did you get? 1. Iron source food

2. Additional meals

3. Healthy diets
124 | Do you have eat fruit or vegetables garden in your home? 1. Yes

2. No
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SECTION: 3. Nutrition related and Dietary Intake Factors

3.1 Food Frequency Questionnaire

S.No | Question Possible alternatives Remark
125 How many meals per day do | 1. Once 2.2 times 3. 3times
you eat on current pregnancy?
4. 4 times 5.>5 times 6. I don’t know
126 Do you take milk & milk | 1. Yes 2. No 2= 128

product?

127 What types of dairy, milk and | 1. Whole milk 2. Cheese 3. Powdered milk

milk products do you take?
4. Yogurt 5. Butter milk 6. Low fat milk 7.Butter

128 Do you eat egg? 1. Yes 2. No 2-—= 130
129 What types of egg do you eat? | Hen, duck or any other egg
130 Do you eat cereals& ready-to- | 1. Yes 2. No 2== 133
eat?
131 Do you eat white tubers & | 1. Yes 2. No
roots?

132 What types of Cereals, white | A. Cereals and grains including ready-to-eat;
tubers and roots or Starchy | 1. Wheat (such as whole meal/white bread)

staples do you eat? 2.Barley 3. Oats/aja 4.Rice 5. Maize
6. Spaghetti/pasta 7. Macaroni 8. Sorghum

9. Teff 10. Other (millet, sago, semolina, triticale)

B. White tubers and roots; potatoes, yams, cassava

(White), godere, boyna or other foods made from roots

133 Do you eat Dark Green Leafy | 1. Yes 2. No 2= 135
Vegetables?

134 What types of Dark Green | 1.Kale 2. Swiss chard 3. Endive 4. Lettuce

Leafy Vegetables do you eat? 5. Pumpkin leaves 6. Spinach 7. Cassava leaves

8. Mustard greens 9. Broccoli 10.
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Others

135 Do you eat ripe mangoes, | 1. Yes 2.No 2—= 137
papaya, bananas and peaches
(dried, raw)?
136 What types of other Vitamin A | Mango, papaya (Ripe, fresh and dried), pumpkin,
rich  Fruits, Tubers and | carrots, sweet potatoes, red sweet pepper, red palm
Vegetables do you eat? fruit/pulp, passion fruit, melon, deep yellow or orange-
fleshed bananas, peaches (dried, raw)
137 Do you eat other fruits and | 1. Other fruits; 1. Yes 2. No 2= 139
vegetables?
2. Other vegetables; 1. Yes 2. No
138 What types of other fruits and | 1. Fruits items; avocado, apple, mandarin orange,
Vegetables do you eat? Dates, white/cream-fleshed bananas, strawberry,
Grapes, Pears, not ripe mango or papaya, orange,
lemon, pineapple, cherries, olive, peach, guava, citron,
cassimere, Wild fruits
2. Vegetables items; Beet root, common cabbage,
onion, green beans, Cucumber, tomatoes, peas (fresh),
green pepper, cauliflower, garlic, mushroom, chilies,
green maize, leek, beets, ginger, wild vegetables.
139 Do you eat meat, poultry and | 1. Yes 2. No 2= 141
fish?
140 What types of organ meat, | 1. Liver, kidney, heart or all other organ meats like tripe
meat and  poultry, and |2. Lamb, mutton, beef, veal, goat 3. Poultry (e.g.
fish/seafood do you eat? chicken, guinea fowl) 4. Fresh or dried fish, seafood
141 Do you take Nuts and seeds? 1. Yes 2. No 2 == 143
142 What types of Nuts and seeds | 1. Almond 2. Sunflower 3. Linseed 4. Melon seeds
do you eat? 5. Sesame 6. Fetto (é.m) 7. Other specify
143 Do you take Pulses or|1.Yes 2. No
legumes?
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144 What types of pulses or | 1.Peas 2. Chickpeas 3.Horse bean 4. Lentils
legumes do you eat? 5. Vetch 6. Haricot beans 7. Kidney bean
8. Niger seed 9. Fenugreek 10. Other specify
145. Women  dietary  diversity

practice (based on above food

group taken)

food groups

Section 4: Household Food Insecurity Access Scale (HFIAS) Questionnaires

No. | Questions Response options code
1. | In the past four weeks, did you | 0 = No (skip to Q2)
worry that your household would | 1=Yes e

not have enough food?

la. | How often did this happen? 1 = Rarely (once or twice in the past four
weeks) e ]
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)
2. | In the past four weeks, were you | 0 = No (skip to Q3)
or any household member not able | 1=Yes e ]
to eat the kinds of foods you
preferred because of a lack of
resources?
2a. | How often did this happen? 1 = Rarely (once or twice in the past four
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weeks)

2 = Sometimes (three to ten times in the
past

four weeks)

3 = Often (more than ten times in the past
four

weeks)

In the past four weeks, did you or
any household member have to eat
a limited variety of foods due to a

lack of resources?

0 = No (skip to Q4)
1 =Yes

3a.

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)

2 = Sometimes (three to ten times in the
past

four weeks)

3 = Often (more than ten times in the past
four

weeks)

In the past four weeks, did you or
any household member have to eat
some foods that you really did not
want to eat because of a lack of
resources to obtain other types of

food?

0 =No (skip to Q5)
1 =Yes

4a.

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)

2 = Sometimes (three to ten times in the
past

four weeks)

3 = Often (more than ten times in the past
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four

weeks)
5. | In the past four weeks, did you or | 0 = No (skip to Q6)
any household member have to eat | 1 = Yes |
a smaller meal than you felt you
needed because there was not
enough food?
5a. | How often did this happen? 1 = Rarely (once or twice in the past four
weeks) ]
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)
6. | In the past four weeks, did you or | 0 = No (skip to Q7)
any other household member have | 1 = Yes ]
to eat fewer meals in a day
because there was not enough
food?
6a. | How often did this happen? 1 = Rarely (once or twice in the past four
weeks) ]
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)
7. | In the past four weeks, was there | 0 = No (skip to Q8)
ever no food to eat of any kind in | 1 =Yes ]

your household because of lack of
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resources to get food?

Ta.

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)

2 = Sometimes (three to ten times in the
past

four weeks)

3 = Often (more than ten times in the past

four
weeks)
8. | In the past four weeks, did you or | 0 = No (skip to Q9)
any household member go to sleep | 1 = Yes |
at night hungry because there was
not enough food?
8a. | How often did this happen? 1 = Rarely (once or twice in the past four
weeks) ]
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)
9. | In the past four weeks, did you or | 0 = No (questionnaire is finished)
any household member go a whole | 1 = Yes ]
day and night without -eating
anything because there was not
enough food?
9a. | How often did this happen? 1 = Rarely (once or twice in the past four

weeks)
2 = Sometimes (three to ten times in the
past

four weeks)
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3 = Often (more than ten times in the past
four

weeks)
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ANNEX 2: Amharic Version Questionnaire
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Annex 3: statistical analysis

age category

Frequenc | Percent Valid Cumulative
y Percent Percent
<=25 101 32.0 32.0 32.0
Valid >25 215 68.0 68.0 100.0
Total 316 100.0 100.0

Abortion experience
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Frequenc Valid Cumulative
y Percent Percent
No 245 77.5 77.5 717.5
Valid yes 71 22.5 22.5 100.0
Total 316 100.0 100.0
Health information taken
Frequenc | Percent Valid Cumulative
y Percent Percent
yes 142 44.9 44.9 44.9
Valid no 174 55.1 55.1 100.0
Total 316 100.0 100.0
marital category
Frequenc | Percent Valid Cumulative
y Percent Percent
married 289 91.5 91.5 91.5
Valid separatedidivorce 27 8.5 8.5 100.0
Total 316 100.0 100.0

income category
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Frequenc | Percent Valid Cumulative
y Percent Percent
<1000 50 15.8 15.8 15.8
1000-2000 37 11.7 11.7 27.5
Valid
>-2000 229 72.5 72.5 100.0
Total 316 100.0 100.0
Family size
Frequenc | Percent Valid Cumulative
y Percent Percent
<4 200 63.3 63.3 63.3
Valid >=4 116 36.7 36.7 100.0
Total 316 100.0 100.0
age at first marriage
Frequenc | Percent Valid Cumulative
y Percent Percent
<20 years 31 9.8 9.8 9.8
>=20
Valid 285 90.2 90.2 100.0
years
Total 316 100.0 100.0
age at first birth
Frequenc | Percent Valid Cumulative
y Percent Percent
Valid <20 years 34 10.8 10.8 10.8
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>=20

282 89.2 89.2 100.0
years
Total 316 100.0 100.0
ANC visit
Frequenc | Percent Valid Cumulative
y Percent Percent
1-2 69 21.8 21.8 21.8
Valid 3.00 247 78.2 78.2 100.0
Total 316 100.0 100.0
religion category
Frequenc | Percent Valid Cumulative
y Percent Percent
orthodox 144 45.6 45.6 45.6
muslim 98 31.0 31.0 76.6
Valid protestant/cathol
. 74 23.4 23.4 100.0
ic
Total 316 100.0 100.0
education of the mother
Frequenc | Percent Valid Cumulative
y Percent Percent
Valid No formal 9 2.8 2.8 2.8
education
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Primary 57 18.0 18.0 20.9
secondary 152 48.1 48.1 69.0
college 98 31.0 31.0 100.0
Total 316 100.0 100.0
education of husband
Frequenc | Percent Valid Cumulative
y Percent Percent
No formal
cducation 15 4.7 4.7 4.7
Primary 29 9.2 9.2 13.9
Valid
secondary 150 47.5 47.5 61.4
college 122 38.6 38.6 100.0
Total 316 100.0 100.0
gestational age
Frequenc | Percent Valid Cumulative
y Percent Percent
<37 306 96.8 96.8 96.8
Valid >=37 10 3.2 3.2 100.0
Total 316 100.0 100.0
gravidity category
Frequenc | Percent Valid Cumulative
y Percent Percent
Valid 1 83 26.3 26.3 26.3
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>=2

Total

233
316

73.7
100.0

73.7
100.0

100.0

food security final

Frequenc | Percent Valid Cumulative
y Percent Percent
secure 290 91.8 91.8 91.8
Valid not secure 26 8.2 8.2 100.0
Total 316 100.0 100.0
still birth
Frequenc | Percent Valid Cumulative
y Percent Percent
no 298 94.3 943 943
Valid yes 18 5.7 5.7 100.0
Total 316 100.0 100.0
Ethiniccity final
Frequenc | Percent Valid Cumulative
y Percent Percent
1.00 176 55.7 55.7 55.7
2.00 21 6.6 6.6 62.3
Valid 3.00 27 8.5 8.5 70.9
4.00 92 29.1 29.1 100.0
Total 316 100.0 100.0
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Frequencey of meal

Frequenc | Percent Valid Cumulative
y Percent Percent
<=4 237 75.0 75.0 75.0
Valid >=5 79 25.0 25.0 100.0
Total 316 100.0 100.0

Omnibus Tests of Model Coefficients

Chi-square

df

Sig.

DDS
score

o
Ees



Step 145.976 20 .000
Step 1 Block 145.976 20 .000
Model 145.976 20 .000
Model Summary
Step -2 Log Cox & Snell | Nagelkerke
likelihood R Square R Square
1 250.0242 370 518

a. Estimation terminated at iteration number 20

because maximum iterations has been reached.

Final solution cannot be found.

Hosmer and Lemeshow Test

Step | Chi-square df Sig.
1 9.260 8 321
Contingency Table for Hosmer and Lemeshow Test
DDS score = No DDS score = Yes Total
Observed | Expecte | Observed | Expecte
d d

1 26| 29.037 5 1.963 31

2 27| 22.888 5 9.112 32
Step 1

3 16| 15.859 17| 17.141 33

4 12| 11.353 20| 20.647 32
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5 10 8.806 22| 23.194 32
6 5 6.980 271 25.020 32
7 4 4.285 28| 27.715 32
8 1 1.213 34| 33.787 35
9 0 487 311 30.513 31
10 0 .093 26| 25.907 26
Classification Table?
Observed Predicted
DDS score Percentage
No Yes Correct
No 64 37 63.4

DDS score

Step 1 Yes 17 198 92.1
Overall Percentage 82.9

a. The cut value is .500
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Variables in the Equation
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Wald df Sig. Exp(B) [ 95% C.Lfor EXP(B)
Lower Upper
HusbandOccupation 1.970 2 373
HusbandOccupation(1) 1.195 1 281 .58 22 1.55
HusbandOccupation(2) 021 1 484 1.38 .56 3.40
Motheroccupation 2.972 3 396
Motheroccupation(1) .030 1 9321 .96 420 2.19
Motheroccupation(2) 1.724 1 .655 .76 24 2.45
Motheroccupation(3) 931 1 841 1.12 .36 3.43
Healthinformationtaken(1) 27.924 1 005 2.44 1.31 4.53
agemarcat(1) .008 1 288 1.75 .62 4.95
Agefbirth(1) 138 1 621 .59 .16 1.2
Step edmother 2.754 3 431
1*  edmother(1) .698 1 359 .42 .007 2.63
edmother(2) 178 1 662 .666 .100 3.97
edmother(3) .105 1 986 .98 13 7.30
educhusband 10.777 3 013
educhusband(1) 9.489 1 0001 98 6.5 13.4
educhusband(2) 2.860 1 005( 10.2 7.5 15.2
educhusband(3) 4.067 1 000 123 9.4 16.2
SB(1) 2.748 1 A79( .35 .0075 1.61
ethincityfinal 2.868 3 412
ethincityfinal(1) .007 1 191 1.29 0.32 5.16
ethincityfinal(2) 1.952 1 .07 .82 .58 2.56




ethincityfinal(3)
MDP(1)
FSFF(1)

Constant

1.150
41.864
17.423

1.364

062
.000
.003
243

1.94
4.6
2.68
171

.96
2.10
1.58

3.88
10.34
6.28

Variable(s) entered on step 1: HusbandOccupation, Motheroccupation, Healthinformationtaken,

agemarcat, Agefbirth, edmother, educhusband, SB, ethincityfinal, MDP, FSFF.,
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