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CHAPTER 1 - INTRODUCTION

People of Arab heritage reside in the 22 Arab countries (e.g., United Arab
Emirates, Qatar, Bahrain, Saudi Arabia (SA), Kuwait, Oman, Libya, Algeria, Iraq,
Lebanon, Syria, Palestine, Jordan, Morocco, Tunis, Egypt, Yemen) (Brittingham and De
la Cruz, 2005). Saudi Arabia, Iraq, and Yemen prepare similar meals due to their close
proximity and cultural similarities which make them an appropriate sample for studies.
Arab women play very important roles in food choice and its preparation for their families
as opposed to men. Also, house hold income could be another factor that plays a
significant role for family’s grocery list.

In the last three decades, populations in some Arab countries (e.g., SA and Iraq)
have seen their lifestyles changed due to the increase of income from oil revenue
(Musaiger, 1987 and 1993). As a result, the residents have become less active, and their
diets have changed to include more fat, rice, wheat flour, and sugar than prior to oil
discovery (Musaiger, 1993; Alawdi and Amine, 1989). For example, in the years of 2001-
2007, the population of SA exceeded the recommended dietary energy intake, increased
from 2100 kcal/capita/day to 3078 kcal/capita/day (Adam et al., 2014).

The consumption of meat, animal fat, offal, milk, egg, sugar and sweetener shows an
increase from 1961-to 2007; on the other hand, fruits and vegetables were less consumed
by the Saudi population during the same time (Adam et al., 2014). The consumption of
animal protein showed its highest increase in the last five decades as meat supply was
increased from 26 g/capita/day up to 139 g/capita/day (Adam et al., 2014). The
consumption of rice is very high in the Saudi population according to the food balance

sheet at Food and Agriculture Organization (FAO) Statistical (FAOSTAT) database for



the year of 2011 (FAOSTAT, 2014a). Rice was consumed at 37.3 kg/year per capita
(FAOSTAT, 2014a) compared to 7.5 kg/year per capita in the U.S. (FAOSTAT, 2014b).
Saudi population serves rice with meat two times a day for lunch and dinner as a mixed
cooked dish called Kapsah. It is a favorite dish in SA that is usually cooked with chicken
or with red meats (e.g., beef, camel meat, mutton) and onion, vegetable oil or ghee, carrot,
tomato (juice and paste), spices, and salt (Adam et al., 2014).

Another study describes 14 most popular Saudi dishes and evaluates these dishes
based on the amount of animal protein included (Sawaya et al., 1986). For example, the
study shows that Shakshuka (omelet) contains a very high amount of fat due to the
content of eggs and provides 75% energy from fat (Sawaya et al., 1986).

Also, the content of salt is very high in the dishes consumed by Arab populations
(Musaiger, 2006). Adding to this issue is the habit of using table salt, pickles, and a lot of
spices in Arab food that could lead to increased energy intake and hypertension
(Musaiger, 2002).

Additional health problems facing Arab countries are the overconsumption of sugar
on a daily basis among both genders resulting in weight gain, obesity, and dental health
issues (Marshall et al., 2007). Also, larger portions and servings of meals and snacks
beyond the daily recommended amount not only increases risks for obesity but also for
type 2 diabetes and other chronic diseases (Yusuf et al., 2005).

Arab people are not only facing health problems (e.g., hypertension, diabetes,
heart disease, obesity) in their home countries, but are also facing additional challenges
when they migrate to new countries. These challenges included communication issues

(learning another language), financial hardships, and/or the fear of losing their culture and



identities that may affect their food intake, which later reflects in their health status.
Vallianatos and Raine (2008) report that food is the most important connection between
Arab immigrants and their country of origin. This study was conducted in Canada to
depict how the lives of Arab immigrant women were affected by their food consumption
and dietary choices (Vallianatos and Raine, 2008).

While Arab immigrants in Canada are facing many socioeconomic challenges, they
still want to maintain their cultural practices and ethnicity (Meintel, 1996). Some female
Arab immigrants, specifically Muslim ones, make decisions on food preparation and
cooking for religious reasons (Halal meat only), and shopping for groceries is very time
consuming because they have to read the ingredients to make sure there are no pork
products contained (Vallianatos and Raine, 2008). Another issue facing new Arab female
immigrants is the language barrier. For example, one female participant in Vallianatos’s
and Raine’s (2008) study mentioned that she thought her first meal in Canada was
canned beef, but she later found out the can actually contained dog food. Also, having
few or no Arab grocery stores around the community makes it difficult to purchase Arab
food than before, and the price of Arab food products is higher than the price in their home
country (Vallianatos and Raine, 2008).

Social life is another challenge for female Arab immigrants. For example, Muslim
Arab women care for their children and what they eat (Halal meat only). One of
Vallianatos’s and Raine’s (2008) participants expressed that she does not trust sending
her children to non-Muslim birthday parties because her children might not know what is
served to them, and therefore consume non-Halal meat (Vallianatos and Raine, 2008).

While Arab immigrants are considered as an ethnic minority in Canada, they are also an



ethnic minority in the US.

The United State Census Bureau American Community Survey (2006-2010)
shows approximately one and half million Arab people live in the U.S. representing .5%
of the total population (Asi and Beaulieu, 2013). Specifically, the Arab immigrant
population in the U.S. is estimated to be around 1,017,000 of more than 303 million U.S.
population (Asi and Beaulieu, 2013). Around 201,000 Iraqi, 89,000 Saudi, and 41,000
Yemeni immigrants relocated to the U.S. (Zong, and Jeanne, 2015). In the year of 2005,
the government of SA opened an international education door that allows Saudi students
to study in different countries around the world (Saudi Arabian Cultural Bureau, 2014).
More than 9,000 students (males and females) were sent to study in the U.S. (Saudi
Arabian Cultural Bureau, 2014). The number of Saudi students in the U.S. has increased
every year since the program began. In 2012, the number of Saudi students in the U.S.
was 44,566, a 30% increase over 2011 (Judicial Watch, 2013). The state of Michigan
has over 500,000 Arab Immigrants that include 12,000 Yemenis (Arab American Institute,
2011) and 120,000 Iragis (Karoub, 2017).

Arab immigrants comprise 30% of residents in Dearborn, Michigan which is the
largest ethnic group by percentage in the U.S. (Brittingham and De la Cruz, 2005). As
stated earlier Arab immigrant women are facing challenges regarding their food intake in
Canada; however, the challenges (food intake) facing Arab immigrants in the U.S. are
less studied, especially among female immigrants who are the gateway to food
consumption and food choices in an Arab family. In this study, the food intake patterns
of immigrant women from SA, Iraq, and Yemen was the focus.

Food intake patterns of other ethnic or minority groups in the U.S. have been



investigated. When immigrants settled in the U.S., their food intake pattern (as well as
lifestyle) gradually changed as more Western style of foods are consumed while
traditional native food intakes are gradually reduced. Acculturation is a term used to
describe the process of changing behaviors, such as attitudes, values, and or identities
of group of people or individuals (e.g, refugees and immigrants) who lived in a new
country other than the one they were born in (Cabassa, 2003). With increased length of
residency in the host country not only have people’s behaviors changed, but also their
dietary pattern changed, which could affect their health status (Yang et al., 2007). A
systematic review and meta-analyses was reported by Delavari et al., in 2013. In this
review, six EBSCO host databases were used to evaluate the length of residency in the
U.S. and BMI for immigrant males and females from eight different counties. Over 1135
publications were identified, only nine studied were selected based on the inclusion
criteria. Six studies showed positive correlation between the length of residency and body
weight gain among males and females. The other three studies indicated that the length
of residency was negatively correlated with body weight among women (Delavari et al.,
2013).

Another study recruited Korean Americans who resided in the U.S. in 2007 to study
the relationship between chronic diseases and dietary changes due to acculturation
(Yang et al,, 2007). A cross-sectional survey was administrated to 637 Korean
immigrants to the U.S. (males n=263 and females n= 234), ages were between 30 to 87
years old. Participants self-reported their chronic diseases, such as hypertension,
digestive diseases, diabetes, and arthritis. The length of residency in the U.S. was

positively correlated with thyroid disease in females and respiratory disease in males.



Also, the length of residency was negatively correlated with digestive disease in both
genders. This study reported that the consumption of steam rice and/or rice with mix
traditional dishes was negatively correlated with the length of residency in the U.S. among
Korean immigrants. Changing of chronic diseases pattern between Korean immigrants
to the U.S. was associated with changing of their diet pattern due to acculturation (Yang
et al., 2007).

Given the fact that more immigrants/refugees from Arab countries are resettling in
the U.S. and acculturation has been reported in immigrants from other countries, it is
urgent to investigate if such acculturation exists in Arab immigrants, and if it does, how
the acculturation process affects the eating behavior, lifestyle and health conditions.

In order to evaluate long-term dietary intake patterns for any population (e.g., Arab
population), 24-hour food recall or records would be the best way to collect the food intake
data (Ortega et al., 2015). However, it is time-consuming and requires literacy, it is not
suitable to collect food intake data from a large population. A food frequency
guestionnaire (FFQ) is the best method to be used in epidemiological research, not only
to collect food intake data from different populations, but also to collect data longitudinally
over a period of time from the same sample in order to identify changes in intake patterns
(Willett, 1998). At the present time, there are several well-validated FFQs available such
as Block Food Questionnaire and Fred Hutchinson Cancer Research Center (GNA
Booklet). Block Food Frequency Questionnaire is the most validated questionnaire
(Boucher et al., 2006). It has been validated for many countries, languages and different
age groups. However, Block FFQ has not been validated for Arab population and an

Arab Food Frequency Questionnaire (AFFQ) has not been established before. Our



research objectives are 1: to establish a food intake database using 24-hr dietary
records from Arab immigrant women who have been in the U.S. for less than 5
years, 5 to 10 years and greater than 10 years, as well as women still living in SA;
2: to establish an Arab Food Frequency Questionnaire (AFFQ) for future nutrition-
related studies with Arab populations. These research objectives addressed the
following aims; Aim 1: to test the hypothesis that as the length of residence in the
U.S. increased, the amount of native food consumption decreased as a function of
acculturation, and also to determine the demographic variables that contributed to
the changes in food intake patterns; Aim 2: to test the hypothesis that food intake
patterns of female immigrants in the U.S. who were from SA, Iraq, and Yemen, or
Saudi females still living in SA would be different from that of the general

population of the three countries in 2013.



CHAPTER 2 - HYPOTHESES TO BE TESTED

We hypothesized that there were differences in food intake patterns among Arab
immigrant women in the U.S. as compared to those who resided in the Middle East region.
Furthermore, for those who immigrated to the U.S., changes in dietary pattern were
associated with the length of residence in the U.S.

The null (H o) hypotheses of this study were: there were no differences in food
intake patterns among Arab immigrant women in the U.S. as compared to those who
resided in the Middle East region; and there were no changes in dietary pattern among
Arab immigrant women who immigrated for more than ten years vs those who immigrated
to the U.S. for less than five years. The alternative hypotheses (H 1) were: there were
differences in food intake patterns among Arab immigrant women in the U.S. as
compared to those who resided in the Middle East region; H 1. there were changes in
dietary pattern among Arab immigrant women who immigrated for more than ten years

as compared to those who immigrated to the U.S. for less than five years.



CHAPTER 3 - METHODS

The objective of this study was to collect two cross-sectional 24-hr dietary recall
data from Arab immigrant women in order to develop an Arab food frequency
guestionnaire (AFFQ) to be used in the future to collect dietary pattern data of Arab
immigrants. The outcome of this research is a valuable tool for future research on
nutrition acculturation of Arab immigrants reside in the U.S.
Objective 1. to establish a food intake database using 24-hr dietary records from
Arab immigrant women who have been in the U.S. for less than 5 years, 5 to 10
years and greater than 10 years, as well as women still living in SA

A face-to-face interview, along with questionnaires including 24-hr dietary recalls,
was conducted utilizing a convenience sample during the Spring Summer semester of
2015. The sample included Arab females only because they are responsible for
household food choices, purchasing and preparation. Since no previous study on food
intake patterns has been conducted on this population, no power analysis can be used
as a guidance to perform sample size calculation. Therefore, it was an educated-guess
that 125 participants residing in metropolitan Detroit, Michigan, U.S. who were originally
from Irag, Yemen, and SA were recruited for this study. The breakdown of the participants
according to the length of residence in the U.S. who immigrated for less than five years
(n=63) were as following: 18 from SA, 21 from Iraq, and 24 from Yemen; who immigrated
for five to ten years (n=16): 7 from SA, 6 from Iraq, and 3 from Yemen; and who
immigrated for more than ten years (n=46); 23 from lIrag, and 23 from Yemen.
Furthermore, 50 Saudi females who live in SA were also recruited. The reason we

recruited participants who live in SA but not in Irag or Yemen was that the political status
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in both countries (Iraq and Yemen) could make the food intake patterns not stable/valid
to be studied. We also had the collaboration agreement between Wayne State University
(WSU) and King Abdul Aziz University (KAU) to conduct research with the approval from
both universities. Due to the limited number of Saudi females residing in metro Detroit,
there were no Saudi women with more than ten years in the U.S. recruited. The inclusion
criteria were: at least 18 years of age, originally from Iraq, Yemen or SA, consuming meals
at home most of the time and involved in family meal planning and preparation. The
exclusion criteria were: Arab individuals from other countries in the region, male members
of the household, already had one member of the household participating in this study,
pregnant or lactating at the time of recruitment, and consuming most of the meals away
from home. The study protocol was approved by the Institutional Review Boards of WSU,
Detroit, Michigan, U.S. and KAU, Jeddah, Western Region, SA.
Recruitment

Arab immigrant women in the Detroit metropolitan areas (e.g., Dearborn, Dearborn
Heights, and Sterling Heights) were recruited to participate in the research and received
gift cards for their participation. Recruitment flyers were distributed at WSU campus, area
mosques, churches, health clinics, Arab stores, and gas stations in the Arab community.
The recruitment flyers provided a brief description about this study and contact
information if individuals were interested in getting more information. The interested
individuals were then contacted the study researcher to get detailed study information. If
this individual fulfilled the recruiting criteria and was still interested in participating, an
initial interview was scheduled, followed by a second interview. The two interviews were

arranged so that one was during weekday and one on the weekend. Interview time and
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location were scheduled according to the convenience of the interviewer and the
participants. At the end of each data collection (interview), a $25 gift card was provided
to the participant. Another announcement was taken place in Jeddah, Saudi Arabia to
recruit Saudi females (n=50). Flyers were given to Saudi females in Jeddah at KAU.

Around 140 individuals in the U.S. showed interests in participating in this study.
After initial interview, the first 125 qualified individuals were invited to participate. In Saudi
Arabia, more than 50 individuals showed interests and the first 50 qualified and willing
individuals were invited to participate in this study. Excluded participants (without
affecting the original number) were: five females who were pregnant, and fewer than ten
females who were younger than 18 years, or who were born in the U.S. Females from
Arab countries other than Yemen, Iraq, Saudi Arabia were also excluded from this study.
Questionnaire

The interview was done by using multiple pass methods (Willett & Lenart, 2013).
First passage started with a general questionnaire related to demographic information
(Section A Q1-Q15), health status and physical activities (Section B Q1-Q18), and food
preparation and dietary behavior (Section C Q1-Q8), followed by first day of 24-hr dietary
recall. All questionnaires were translated from English to Arabic and retranslated back
from Arabic to English to assure the accuracy of the English-Arabic translation. The
guestionnaires were available in both English and Arabic languages, and the participants
decided which version would be used in the interview (Appendix A and B). The
demographic (Section A) questionnaire included questions regarding age, gender, race,
religion, primary language, length of residence in the U.S., education level, occupation,

employment status, marital status, and place of birth. The health status and physical
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activities (Section B) questionnaires included questions such as health insurance status,
smoking status, and self-reported weight and height (Appendix A). The last part of the
guestionnaire was related to the food preparation and dietary behavior (Section C) that
included the following questions “How many meals do you usually eat per day?”; “How
much do you spend on grocery per week?”; “Is there another person other than you
prepare food in this household?” (Appendix A).

24-hour Dietary Recall

The participants were asked to describe what they ate during the previous 24-hr
(day 1), from the first food consumed in the morning until the last food before going to
bed. Using 24-hr dietary recalls data collection sheet (see Appendix A), which provided
space to record the list of foods consumed, each participant recalled the food items they
consumed the day before, serving size, preparation methods, types, and restaurant/
brand names for all meals and snacks. The interviewer helped the participant to
remember all food consumed by asking helpful questions. One example of these
questions was: “When you were watching TV did you eat anything?” The interviewer also
provided some helpful food pictures to the participants if they cannot remember the name
of the food they ate outside their home (at a restaurant).

In addition, a food atlas book “A photographic atlas of food portion sizes” (Nelson
et al., 1997) was used to help describe the actual size of a food portion consumed. All
mixed food (traditional dishes) were reported by documenting the ingredients in the
recipes. At the end of the first interview, each participant was instructed on how to
prepare the second 24-hr recall, and was provided with recording sheets to record food

intake for the next interview. All the dietary recall interviews followed the multiple passage
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method (Johnson et al 1996) to ensure accuracy- first passage: collect general
information, physical activities, and food items consumed in the previous day, second
passage: discussion of food brands, portion size consumed, and recipes used (mixed
food items); and third passage: collecting information about time and activity engaged
when each food item was consumed (Willett and Lenart, 2013).
Objective 2. to establish an Arab Food Frequency Questionnaire (AFFQ) for
future nutrition-related studies with Arab populations
Development of the AFFQ
Food items consumed by all the participants were tallied. All the food items were

classified into ten categories as listed below. Based on the commonly consumed food
items from each group of women in each category, an AFFQ was established. This AFFQ
covered both traditional Arab food items, and the western food items commonly
consumed by the Arab immigrant women. Similar type of foods (e.g., cooked rice with
different flavors) consumed by a few women was merged as a single food item (Bharathi
etal., 2008). If afood was consumed by five percent of the participants, it was considered
in the final list (Shahar et al., 2003) of the AFFQ. The commonly consumed food items
were categorized into ten food groups as the following (Based on FFQ and General
Nutrition Assessment (GNA) booklet of Fred Hutchinson Cancer Research Center (FFQ
booklet, 2017)).

1-Cereals, breads, snacks;

2- Meat, fish, eggs;

3- Spaghetti, mixed dishes, soups;

4- Milk and dairy products;
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5- Vegetables and grains;

6- Pickles;

7- Fruits;

8- Sweets;

9- Beverages and alcohol; and
10- Native foods (Appendix C).

The AFFQ was designed in a medium serving size for each single food item and
the size of the medium serving was described in the AFFQ. The participants had an
option to select their food serving size among small (S), medium (M), and large (L). A
small serving was about half of the medium serving size, and large was about twice the
size of a medium serving. They also had to choose one out of nine options to answer
how often they consumed each food item. These nine options were: never or less than
one time per month, one time per month, two to three times per month, one time per
week, two times per week, three to four times per week, five to six times per week, one
time per day, and two times or more per day (appendix C).

A total of 104 items were included in the AFFQ, and they were available in both
English and Arabic languages (Appendix C and D). Each participant was instructed to
choose the frequency that represented her frequency of consumption of that food item
the most. This AFFQ was a closed-end questionnaire, so there was not much burden to
the participant in answering this questionnaire (Appendix C and D).

Establish the reliability and validity of this AFFQ
After the AFFQ was established, it was field tested on selected immigrant women

from the same groups to establish the validity and reliability and to validate its usefulness
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in studying nutrition acculturation in Arab immigrants. Fifty participants with 24-h dietary
recall data at time 1 (T1) were recruited for the AFFQ validity and reliability study.
Participants were between 21 to 62 years of age. They were ten each from Iraq and
Yemen who immigrated for less than five years and ten each who immigrated to the U.S.
for more than ten years; and ten Saudi females who live in the U.S. for less than five
years. A face-to-face interview was arranged by a phone call prior to the interview, with
each participant individually at their homes. It took about 30 minutes to complete the
AFFQ for each participant.
24-h dietary recall Time 2

The same 50 participants who answered the AFFQ were also requested to report
another 24-h recall at Time 2 (T2) for two days (one week day and one weekend day).
Two interviews for each participant were arranged for about 30 minutes to an hour each
to gather the details of all foods consumed in the previous day. One interview was based
on a week day, and the other one was based on a weekend day. The procedure for
second 24-h recall was the same as the first one (appendix B). All food items were
reported with details of serving sizes, preparing methods, specific type of food (e.g., fat
free if it was dairy, with skin or without if it was poultry, or wheat, white, or rye if it was
bread), and restaurants/brand names (appendix B). At the end of the second interview
each participant received a visa gift card for $25.00 for their time and patrticipation.

After the dietary records were tabulated and categorized, intraclass correlation
coefficients for food intakes obtained from the dietary recalls T1 and T2, and T2 and AFFQ
were calculated to estimate the reliability and validity respectively (Willet, 1998). In order

to calculate the validity of AFFQ, the food consumption frequency in AFFQ was converted
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to frequency per day of each item base on a medium serving size since 90% of
participants choose a medium serving size. When the choice in AFFQ was in a range,
such as two to three times per week, the average of the range (2.5) was used in order to
calculate reliability and validity. In this case, the consumption of this food item would be
2.5 divided by seven (a week) to get .36 servings/day.
Specific Aim 1: to test the hypothesis that as the length of residence in the U.S.
increased, the amount of native food consumption decreased as a function of
acculturation, and also to determine the demographic variables that contributed to
the changes in food intake patterns
Determine the changes in dietary patterns

By comparing the commonly consumed food items among each group of women
(Iraqi, Yemeni who immigrated to the U.S. for less than five years, five to ten years, and
more than ten years; Saudi immigrated to the U.S. for less than five years, five to ten
years, and still residing in SA), the changes in dietary patterns, (e.g., eating more sweets,
grains, fruits, and vegetables) were determined.
Specific Aim 2: to test the hypothesis that food intake patterns of female
immigrants in the U.S. who were from SA, Iraq, and Yemen, or Saudi females still
living in SA would be different from that of the general population of the three
countries in 2013

The latest Food Balance Data Sheet collected in 2013 for general population from
SA, Iraq, and Yemen, by Food and Agriculture Organization of the United Nations (FAO)
were obtained from its website. We compared our result from T1 (frequency base on a

medium serving size) for all female participants from these three countries with the
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general population from the same countries. In order to do so, the FAO data were
converted from kg/capita/year to cup/capita/day before comparison.
Statistical Analysis

Analysis of variance (ANOVA) was used to compare mean frequency of intake of
food items among Arab immigrant women in SA, and in the U.S. with different length of
residency in the U.S. The alpha-level was set at .05. Post-hoc t-tests were performed if
a significant result was obtained in order to identify the groups that contributed to the
difference. For women from the same country, Student t-tests or one way ANOVA with
post-hoc comparisons were performed to compare the effects of length of residence on
food intake patterns.

Multiple linear regression models (MLR) were used to assess interactive effects of
the demographic variables including age, residency in the U.S., education level,
employment status, marital status, and number of dependent children on intakes of each
food group at T1 to determine the contributing variables to the between-group variability.
One sample t-tests were used to test the differences in food intake patterns among
immigrant women in the U.S., women who reside in SA, and the general population of
their country of origin. Data was analyzed with SPSS Software version 24 (IBM Corp,

Armond, NY).
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CHAPTER 4 - RESULTS

Objective 1. to establish a food intake database using 24-hr dietary records from
Arab immigrant women who have been in the U.S. for less than 5 years, 5 to 10
years and greater than 10 years, as well as women still living in SA (Table 1)
Description of the population:

Description of the entire sample, including Arab female immigrants from Iraq,
Yemen, and SA, and Saudi females residing in SA was presented in Table 1. All
participants were aged from 18-65 years old. Those participants in the U.S. were
categorized into immigrated to the U.S. for less than five years, between five to ten years,
and more than ten years. Most of the participants were homemakers or students and
most of them were married. Less than 25% participants had one to two dependent
children, and about 20% had three to four dependent children. Most were Muslims, and
described themselves as White.

Most of the applicants reported their health as excellent or very good on health
scales. About half of the participants were in healthy or overweight BMI range. About
half of the participants had some college or higher education. Sixteen participants
reported to have no former education, 12 of these participants were from Yemen (age
between 25-65 years old) and four participants from Iraq (age between 44-62 years old).
Ten participants chose English as the first language (age between 19-31 years old), they

were from Iraq (n=9) and Yemen (n=1).
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24-h dietary recall Time 1

It took between thirty minutes to an hour to complete each dietary recall with
several attempting procedures for each individual participant to minimize misreporting
information in the 24-h dietary recall.

Food intake pattern was different from weekday and weekend day among female
immigrants to the U.S. from the three countries. For example, Yemeni females prepared
and consumed more traditional food that contained red meat (lamb or beef) vs chicken
when all family got together on the weekend. On the other hand, Iragi and Saudi females
reported different food intakes behaviors other than preparing food for the family on
weekend; sometimes they ordered food from Mediterranean restaurants or they went out
to eat outside the house with their families.

Objective 2. to establish an Arab Food Frequency Questionnaire (AFFQ) for
future nutrition-related studies with Arab populations

Frequency and the percentage of all food items consumed by the participants in
T1 was tabulated and calculated to develop the AFFQ. Of the long list of all food items
consumed, only those consumed by more than five percent of the participants were
considered to be included in the AFFQ. Of the grain group, rice was consumed by 83%,
followed by 66% for white bread and 45% for whole grain bread. The top three food items
in the dairy group were hard cheese (46%), whole milk (33%), and cream cheese and
whole fat yogurt (25%). Oranges, apples and bananas were the most commonly
consumed fruits by Arab females (47%, 45%, and 43% respectively). Among the
vegetables, 80% was consumed as fresh salad and 37% as cooked or steamed

vegetables, and cooked or steamed beans followed by 34%.
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Twenty-eight percent of the participants consumed ground red meat (beef or lamb)
and 22% consumed non-ground lamb. Among the poultry group, 57% of the participants
consumed eggs. Chicken breast was consumed by 43%, and chicken thigh by 31% of
the participants. Seafood group showed only 15% of the participants consumed fish as
well as canned tuna. Sweets group was consumed by the U.S. Arab females as cakes
(25%), cookies (22%), and chocolate (21%). Mix nuts was consumed by 27% of the
participants. For other snacks, results showed that 23% was for chips, and 21% for fries.
Over the beverages group, hot tea (69%), coffee (47%), and cola-type (36%) were the
top beverages consumed by the participants. The four top food items consumed in the
traditional food group were foul (18%), hot sauce (sahawiq) (13%), aseed (11%), and
kabsa (11%). Over the mix dishes group (non-traditional), spaghetti (23%) and pizza
(15%) were consumed most by female immigrants.

Specific Aim 1: to test the hypothesis that as the length of residence in the U.S.
increased, the amount of native food consumption decreased as a function of
acculturation, and also to determine the demographic variables that contributed to
the changes in food intake patterns

(Table 2 and Table 3)

Multiple linear regression models was performed to determine which variables
were associated with food choices. Three models were addressed to include the
following variables; age and residency in the U.S. (Model 1); age, residency in the U.S.,
employment status, and education level (Model 2); age, residency in the U.S,,
employment status, education level, marital status, and number of dependent children

(Model 3).
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Grains Timel (T1) and fruits T1 were positively predicted by residency in models
one, two, and three. Also, fruits were positively predicted by dependent children in model
three. Dairy T1 and poultry T1 were not predicted by any variables in all three models.
Vegetables T1 were positively predicted by age and residency in models one, two, and
three. They were also predicted negatively by education level in model two and model
three. Red meat T1 was positively predicted by age for model one but failed to be
significant in models two and three. Education level was a positive predictive variable for
seafood T1 in model two and model three. Sweets T1 was negatively predicted by age
in model one and positively by education level for model two and model three. Beverages
T1 was predicted negatively by residency in all three models. Age was a positive and
residency was a negative predictive variable for traditional food T1 in models 1, 2, and 3.
Also, traditional food T1 was negatively predicted by education level in model two and
model three.

Comparisons of food intake between female immigrants in the U.S. (less than 5
years, five to ten years, and more than 10 years) and females who live in SA (Table
4)

Results showed significant differences in consuming the following food groups
grains (p=.03), dairy (0.5), fruits (p<.001), vegetables (p<.001), poultry (p=.001), and
beverages (p=.05) between female immigrants to the U.S. and females living in SA.
Effects of length of stay in the U.S. (Table 5)

Student t-test result showed that female immigrants moved to the U.S. for less

than five years consumed beverages more than those who have immigrated to the U.S.
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for more than ten years (p=.04). They also consumed traditional food more than Arab
females who have immigrated to the U.S. for greater ten years (p=.05).

Our results showed number of years in residence in the U.S. was correlated
negatively with consuming traditional food (r=-.22, and p=.04).

Comparison of food intake among Saudi female immigrants for less than five years,
five to ten years, and from SA (Table 6)

Table 6 showed acculturations among Saudi residence in the U.S. and food
intakes pattern compared to the food intake in SA. Saudi females who immigrated for
five to ten years in the U.S. consumed significantly more grains than Saudis residing in
SA (p=.01). However, the sample size for participants in the 5-10 years group was small.
Fruits were consumed significantly more by U.S. Saudi who immigrated to the U.S. for
less than five years compared to the females lived in SA (p=.01).

Comparison of food intake among Iraqi female immigrants with less than five years,
five to ten years, and more than ten years in the U.S. (Table 7)

Iragi residents in the U.S. who immigrated for five to ten years consumed
significantly less red meat than who immigrated for less than five years (p=.01).
Comparison of food intake among Yemeni female immigrants for less than five
years, five to ten years, and more than ten years in the U.S. (Table 8)

Yemeni female immigrants to the U.S. showed a stable food intake pattern over
the years in the U.S. No significant difference among the three groups in any food group
was identified.

Comparisons of food intake among U.S. Saudis, Saudis in SA, and immigrants from

other countries in the U.S. (Table 9)
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ANOVA and post-hoc results showed that five food groups (grains, fruits,
vegetables, poultry, and sweets) were consumed statistically different among U.S. Saudi,
Saudi in SA, and other female immigrants to the U.S. Saudi females live in the U.S. ate
more grains and fruits than Saudi females in SA (p=.05, and p=.03 respectively). Also,
other female immigrants to the U.S. consumed more fruits than U.S. Saudi (p=.02) and
Saudi in KSA (p<.001). Other immigrants in the U.S. ate more vegetables than Saudi in
the U.S. and Saudi in SA (p<.001). Poultry was consumed more by other immigrant
women in the U.S. compared to Saudi in SA, and the difference was significant (p=.01).
Saudi living in the U.S. showed higher consumption of sweets compared to other
immigrants to the U.S. (p=.02).

Comparisons of food intake between female immigrants in the U.S. for more than
ten years and females live in SA (Table 10)

Student t-test result showed a significant difference in consumption of grains
(p=.02), fruits (p<.001) and vegetables (p-.02) for T1 between female immigrants to the
U.S. for more than ten years and participants live in SA (p=.02). As the length of residency
in the U.S. increased the consumption of poultry was also increased compared to the
Arab females who live in SA (p=.02). The length of residency in the U.S. decreased the
consumption of beverages, such as, tea, coffee, latte, coke, and other soda compared to
the Arab females who live in SA (p=.04).

Saudi females who lived in SA consumed sweets more than female immigrants to
the U.S. more than ten years (p=.05). In addition, Arab female immigrants in the U.S. for
more than ten years consumed traditional food significantly less than native females who

lived in SA (p=.03).
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Comparison of food intakes between females from Saudi Arabia, Iraq, and Yemen
(Table 11)

Amongst the U.S. participants from three countries Saudi Arabia, Iraq, and Yemen,
Saudi females consumed less fruits (p<.001), less vegetables (p<.001), as compared to
Iragi and Yemeni females, and they also consumed less poultry (p=.03) than Yemeni
females. Yemeni females consumed less red meat than Iraqi females and the difference
was statistically significant (p=.03). Female immigrants from SA consumed significantly
more seafood and sweets as compared to female immigrants from Yemen (p=.04 and
p=.01) respectively. Iraqi females ate more miscellaneous food than females from Yemen
(p=.05). Miscellaneous food includes snacks (e.g., mix nuts, popcorns, fries, chips, and
baked potato), pickles, olives, and sauces (e.g., ranch dressing, hot sauce, ketchup,
mustard). There was no significant difference among all female immigrants from the three
original birthplace countries in term of eating traditional foods.

Comparisons of food intake among female immigrants from three countries for less
than five years (Table 12)

Yemeni females consumed more vegetables (p=.01) and traditional food (p=.03)
but less sweets (p=.02) than Saudi. Iragi females consumed red meat significantly more
than the other two groups (p’s =.01).

Comparisons of food intake between female immigrants in the U.S. for five to ten
years from the three countries (Table 13)
Saudi females consumed seafood more than Yemeni female immigrants and the

difference was statistically significant (p=.05). There was no other difference in food
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intake among participants from the three countries. It should be noted that the sample
size for the three groups were relatively small especially for the Yemeni group.
Comparisons of food intake between female immigrants in the US. for more than
ten years from Iraq and Yemen (Table 14)

Since no Saudi participants had more than 10 years in the U.S., only Iragi and
Yemeni participants were compared. Iraqi females consumed more fruits (p=.01) and red
meat (p=.05) but less traditional food (p=.03) as compared to Yemeni females.

AFFQ

An interview was arranged with the participants individually to answer the AFFQ
that included 101 questions classified into eleven food groups: ten groups were American
foods or foods common to both Mid-Eastern region and the U.S., and the eleventh was
the traditional foods (Appendix C).

Of the 101 questions, there were three questions asking more frequent
consumption of some food items than the rest of the AFFQ. The three questions were
“How often did you eat foods that were cooked in fat (pan-fried, sautéed, or deep fried)?
Count all fat such as margarine, butter, oil or lard”; “How often did you eat a serving of
vegetables? Do not count potatoes, salad or beans”; and “How often did you eat a serving
of fruit? Do not count juices”. Participants had to select one of nine options that were
designed as the following choices: never or less than one time per week, one to two times
per week, three to four times per week, five to six times per week, one time per day, two
times per day, three times per day, four times per day, and five times or more per day

(Appendix C).
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Reliability (Table 15)

Intraclass Correlation Coefficient (ICC) was used to test the consistency of food
consumption between T1 and T2 24-h food recalls. Six food groups (grains, vegetables,
beverages, red meat, seafoods, and sweets) showed significant correlations between
food recalls T1 and T2.

Validity (Table 16)

Another correlation was used to test validity between T2 and AFFQ. The purpose
of this correlation was to validate that the AFFQ did measure what it was intended to.
Grains (p=.01), fruits (p=.04), vegetables (p=.04), and beverages (p<.001) showed
significant correlation among T2 and AFFQ.

The traditional food group was separated into four groups: group one (the
traditional foods mostly consumed by Saudi immigrants); group two (the traditional foods
mostly consumed by Iragi participant); group three (the mostly consumed by Yemeni
immigrants); and group four (the foods were consumed by all participants). Group one
included kabsa, mulukhya, samusa, Mandi, and tameeze); group two contained samoon,
lebneh, shish kafta (kabab), and dolma; group three included foul, hot sauce (sahawig),
aseed, shakshouka, tea with milk (Adeni tea), and hulba; and group four contained
biryani, hummus, chicken shawarma, white beans with meat, baby okra with meat,
baklava, ma’amoul, falafel, fatush, tahini sauce, managish, and za’atar. Traditional food
group three (Yemeni, p=.01) were significantly correlated between T2 and AFFQ.
Specific Aim 2: to test the hypothesis that food intake patterns of female
immigrants in the U.S. who were from SA, Iraq, and Yemen, or Saudi females still

living in SA would be different from that of the general population of the three
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countries in 2013 (Table 17)

Results showed Saudi females in the U.S. and females in SA consumed
significantly more grains (p<.001), dairy (p=.01 and p<.001 respectively), red meat (p=.03
and p<.001 respectively), seafood (p=.03 and p=.01 respectively), sweets (p=.02 and
p<.001 respectively, and miscellaneous (p=.002) compared to the general population in
SAin the year of 2013. Also, U.S. Saudi females ate significantly more fruits (p=.01) than
females in SA or general population in SA. Saudi female participants in SA consumed
scientifically less vegetables than U.S. Saudi females or general population (p=.04).
Comparisons of food intakes between Iraqi females in the U.S. and general
population in Iraq in 2013 (Table 18)

Iragi females in the U.S. consumed more grains, dairy, fruits red meat, poultry,
seafoods, sweets, and miscellaneous compared to general population in Iraq (p<.001).
Vegetables were consumed more by U.S.

Comparisons of food intakes between Yemeni females in the U.S. and general
population in Yemen in 2013 (Table 19)

Yemeni females in the U.S. consumed more grains, dairy, fruits, vegetables, red

meat, poultry, seafoods, sweets and miscellaneous than general population in Yemen

(p<.001).
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CHAPTER 5 - DISCUSSION
Objective 1. to establish a food intake database using 24-hr dietary records from
Arab immigrant women who have been in the U.S. for less than 5 years, 5 to 10
years and greater than 10 years, as well as women still living in SA

This study was the first to establish an AFFQ on Arab immigrant women. Twenty-
four hr dietary records were collected with multiple passage procedures to minimize food
misrepresenting and memory issues (Tseng et al., 2015). Some females from Yemen
were not able to write, read, or recognize food brands compared to other educated
females from Irag, Yemen, and Saudi Arabia. Those with no former education had
requested their children’s help to report their food intakes. Sometimes it was necessary
to ask their children a specific question, such as food brand names. That might explain
why Yemeni females were more likely to stick to their traditional food and less likely to
adapt to American food compared to the other females on our study. Generally, in the
Yemeni family the man is the one responsible for making money for the family, and also
men buy the groceries that the women request; therefore, Yemeni females were less
exposed to the host country and more likely resistant to dietary changes associated with
acculturation. Also, females who chose English version of the food record form were
more likely to have English as their first language (9 from Iraq, 1 from Yemen), who grew
up in the U.S. and most likely to have accustomed to the U.S. society/culture and have
diet changes as results of acculturation.
Objective 2. to establish an Arab Food Frequency Questionnaire (AFFQ) for
future nutrition-related studies with Arab populations

AFFQ
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In this study, we defined the process of development FFQ for Arab population in
the U.S. by following the Fred Hutchinson Cancer Research Center General Nutrition
Assessment FFQ. We used 75 questions out of 130 from e GNA booklet (FFQ booklet,
2017). These questions were categorized into nine sections 1. Cereals, breads, snacks;
2. Meat, fish, eggs; 3. Spaghetti, mixed dishes, soup; 4. Milk and dairy products; 5.
Vegetables and grains; 6. Pickles; 7. Fruits; 8. Sweets; and 9. Beverages and alcohol.
We also added 29 questions for the traditional foods section that we considered from our
24-h food recall T1.

They were three questions added to AFFQ from GNA FFQ which were “How often
did you eat foods that were cooked in fat?”; “How often did you eat a serving of
vegetables?” and “How often did you eat a serving of fruit?” (FFQ booklet, 2017). We
were interested in these questions since some of our participants reported in the early
survey that they cooked different foods for their young dependent children from those for
the rest of the family, such as chicken nuggets and French fries. Multiple linear models
results of T1 showed that fruits were predicted by the number of dependent children.
However; we did not include answers to these three questions when we calculated the
validity. When we studied the validity, we had to match the question in AFFQ with the
food groups in T2. These three questions did not have data matching them in the 24-h
food dietary recall, and we already have questions about fruits group and vegetables
group in AFFQ that matching the 24-h food dietary recall. Furthermore, there was no
data in the 24-h food recall that match the first question about cooking food in fat. Hence,
we felt it is necessary to have these three questions included in the AFFQ even though

we cannot get this information from 24-h food recall.
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We collected the second 24-hr dietary recall for the purpose of determining the
reliability of the recalls and to validate the AFFQ. The timing between the two recalls was
important as stated by Willet (1998). When the time lag between the two recalls is too
short, the memory may play a role in the second recall. If the lag is long, seasonal
variations in food choices and availability may affect the consumption. The time lag
between T1 and T2 in our study was between August (2015) and February (2016) due to
analyzing T1 dietary recall to create AFFQ and unforeseeable administration delays. The
food items most likely affected by seasonal variation are fruits and vegetables. Therefore,
we summed up all fruits and vegetables as total consumptions rather than using each
individual item to overcome the seasonal variabilities.

In order to study the validity, we ran a correlation between T2 and AFFQ. Since
the AFFQ frequency options were different from 24-h food recall: once per month, two to
three time per months, once per week, two time per weeks, three to four times per weeks,
five to six times per weeks, one per day, and two times or more per day, we had to change
our AFFQ data to make it once per day to match T2 data. For example, if once per week
or once per month was selected, we divided the answer by seven or thirty respectively.

We also had to adjust the food items in AFFQ and T2 to make them match each
other. Wearranged the food item under each group in T2 and AFFQ to the following lists.
Grains group included cold and cooked cereals, muffins, white and whole grain bread,
cereal bars, crackers, spaghetti, bread stick, pizza, and steamed rice. Pizza is considered
as a grain no matter what kind of topping (chees, peperoni, chicken, and vegetable) added
to it. Those toppings were counted in the other groups (i.g., cheese in dairy, peperoni in

red meat, and chicken in poultry). Fruits and fruit juices included citrus, apples and pears,



31

bananas, cocktail fruits, watermelon and melons, strawberries and berries, peaches,
mangos, dried fruit, apricots, orange juice, and other fruit juices (100%). Vegetable group
contained salad and fresh vegetables, cooked or steamed vegetables, cooked beans,
fries and mashed/or baked potatoes, lentils or lentil soup, and vegetable soups. The
items selected in beverages and alcohol group were tea, coffee, latte, coke and soda,
beer, liquor, and wine. We had a very good correlation between T2 and AFFQ for the
following food groups; grains, fruits, vegetables, beverages, traditional three (Yemeni
food), and traditional four (shared food) just missed the significant correlation between
food recall T2 and AFFQ (p=.06). Nonetheless, we were under powered for the following
groups: red meat, poultry, and seafood as the correlations between AFFQ and T2 records
were approaching to be significant. Future studies to further validate this AFFQ with
larger sample size is warranted.

There were two versions of this AFFQ were produced, one in English and one in

Arabic. The English version has been translated into Arabic and the Arabic version has
been back translated into English. After translations, both versions have same food items
listed, indicating that the translation was correct and both version would give us accurate
information we were seeking. Hence both versions can be used in future nutrition
acculturation studies in the Arab population.
Specific Aim 1: to test the hypothesis that as the length of residence in the U.S.
increased, the amount of native food consumption decreased as a function of
acculturation, and also to determine the demographic variables that contributed to
the changes in food intake patterns

We observed in our study that female immigrants with equal or more than ten years
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in the U.S. adapted to the American diet and consumed significantly less traditional food
compared to the female immigrants in the U.S. for five years or less. Batis and his
colleagues (2011) studied the effect of food acculturation among females who live in
Mexico, or Mexican American females who immigrated to the U.S. (MAMX), and Mexican
American females born in the U.S. (MAUS) (Batis et al., 2011). This study revealed that
MAMX females who have been in the U.S. for equal or more than ten years adapted to
the American diet in the same way as MAUS females (Batis et al., 2011). Our multiple
linear regression models indicated similar findings, that traditional food was negatively
predicted by the length of residency in the U.S. and positively predicted by age. Both
groups consumed more desserts, salty snacks, pizza, French fries, high fiber bread, fish,
low fat meat, and low fat milk compared to Mexican females who live in Mexico (Batis et
al., 2011). Batis et al's study showed the intake of sweets was positively correlated with
residency. Our results showed sweets were negatively predicted by age. Younger
immigrant females are more likely to consume more energy and fat due to the high
content of energy and fat in most of the sweets. If Arab immigrants behave like the
Mexicans in the U.S., they are more likely to develop obesity and other chronic diseases
when the length of residence increases in these young immigrants. Those who live in
Mexico consumed significantly more corn tortilla, low fiber bread, high fat milk, and
Mexican fast food compared to MAMX and MAUS (Batis et al., 2011). Adult MAMX
women consumed fruits and vegetables more than adult females MAUS, and the study
did not explain why (Batis et al., 2011). However, our results showed that fruits and
vegetables were positively predicted by length of residency in the U.S., and vegetables

were positively predicted by age. Also, MAMX ate vegetables and fruits more than
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Mexicans who live in Mexico (Batis et al., 2011). This study mentioned that usually
Mexican diet does not include vegetables and fruits in the diets. Another study was
conducted by Remero-Gwynn and his colleagues (1993) and they reported that new
Mexican immigrants in California consumed high fruits and vegetables after immigrating
to the U.S. These data could be explained by the fact that, vegetables were used only
as ingredients of mix dishes, such as pasta, rice, and meat in the Mexican food (Remero-
Gwynn et al., 1993), hence the amount consumed was low in Mexico, similar to what
Batis et al. (2011) have reported.

These findings are similar to what we observed in the current study in that the new
Saudi immigrants consumed more fruits than the Saudi females in SA as well as Iraq and
Yemen. Due to its hot and dry climate, SA is not a country with abundance of fruits and
vegetables, hence residents in SA are not accustomed to consume large quantity of fruits
and vegetable. On the other hand, the U.S. produces a variety of fruits and vegetables.
All fresh, frozen and canned fruits and vegetables are readily available and inexpensive.
Vegetables (sometimes fruits) as in salad are commonly consumed in the U.S. diet and
thus increased vegetable intake for people in the U.S. Acculturation to more fruit and
vegetable intakes is a positive change for individuals from Middle Eastern countries.

Our study showed that education levels negatively predicted the consumption of
traditional foods. More educated immigrants were more likely to acculturate to the host
countries and less likely to keep the traditional food consumption. Similar results have
been reported with immigrants from other countries, such as Chinese Americans with
higher education level consumed more grains, fruits, vegetables and less traditional foods

(Lv and Cason, 2004). Also, education level was negatively associated with traditional
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food intake patterns among U.S. Korean immigrant males, and positively correlated
among U.S. Korean immigrant females (Yang et al., 2005).

Among Korean residence in the U.S., acculturation showed as changing in their

dietary pattern by eating less steamed rice after they immigrated to the U.S. This study
showed negative correlation between digestive disease and length of residency in the
U.S (Yang et al., 2007). Thus, acculturation not only influences dietary pattern, but also
affects the health conditions associated with dietary pattern. Our study also showed a
negative correlation between consumption of traditional food and length of residency in
the U.S. among Arab immigrant females. It should be noted that this study is a cross-
sectional study. In order to delineate the acculturation process, a large scale longitudinal
study to investigate the immigrants’ food intake pattern is warranted.
Specific Aim 2: to test the hypothesis that food intake patterns of female
immigrants in the U.S. who were from SA, Iraq, and Yemen, or Saudi females still
living in SA would be different from that of the general population of the three
countries in 2013

Tables 17, 18, and 19 showed comparisons between food consumption of our
participants (females) at T1 with food consumed by the general populations (males and
females) from Saudi Arabia, Irag, and Yemen for the year 2013 as reported by FAO (FAO,
2017). We changed the FAO data from kg/capita/year to cup/capita/day to make it
consistent with our data.

We observed that Saudi females in the U.S. and females in SA consumed
significantly more grains, dairy, red meat, poultry, seafood, sweets, and miscellaneous

compared to the general population in SA for the year of 2013 (Table 17). Given the fact
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that those participants living in SA were associated with a university, they were probably
more educated and were in a higher socioeconomic status than the general population
where FAO data were collected from, hence it is not unexpected that they consumed
more of the higher energy and protein foods, presumably higher cost foods, than the
general population in SA. Saudi females in the U.S. consumed significantly more fruits
compared to general population or females in SA. This may reflect an abundance of fresh
fruits in the U.S. as compared to SA. Nonetheless, females living in SA who participated
in our study consumed less vegetables than general population in SA (Table 17). Since
FAO data were mean intakes from both males and females, the significantly lower intake
of vegetables in SA females may indicate that SA males have a significantly higher
vegetable intake than females in general population and the reason for this difference is
not yet clear. On the other hand, the small sample size in our study may have skewed
the results.

Table 18 showed that with the exception of vegetables, U.S. Iraqgi females
consumed significantly higher grains, dairy, fruits, red meat, poultry, seafood, sweets, and
miscellaneous than general population in Iraq for the year of 2013. Given the higher
intake of these food items, it is speculated that U.S. Iragi females may also have higher
energy intake. A study in progress is designed to analyze the energy intake of these
participants in order to demonstrate that this is the case. If this proved to be true, then it
lends support to the previous findings that immigrants/refugees gained more weight after
arriving at the host countries, especially when the host country is a highly developed

country like the U.S. (Jen et al., 2015 and Jamil et al., 2014).
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For Yemeni females in the U.S., they consumed more food after immigrating to
U.S. (Table 19) compared to the general population in Yemen for the year of 2013 (FAO,
2017). Thus, even though Yemeni females were more likely to adhere to their traditional
foods, the amount of food consumed was still significantly higher than that of the Yemeni
general population residing in Yemen. The abundance and inexpensiveness of foods in
the U.S. may have contributed to these higher intakes, not only for Yemenis, but also for
participants from other two countries. High intakes of grains (Liu et al., 2003), red meats
(Wang and Beydoun, 2009), sweets and sugar-sweetened beverages have been reported
to increase energy intake, resulting in increased body weight (Bray et al., 2004),
hypercholesterolemia, cardiovascular diseases (Micha et al., 2010). and certain types of
cancer (Schwartz et al., 2004). The long-term health condition of these immigrants needs
to be investigated. The younger generation of Middle-Eastern immigrants need to pay
more attention to dietary changes as a result of acculturation, and managing intake of
Western-style foods, particularly red meats and sweets, should be a public health

concern.
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CHAPTER 6 — STRENGHT AND LIMITATION

General food intake pattern (2 24-hr dietary recalls) of Middle Eastern female
immigrants were collected — providing a brief glimpse of what these females were
consuming in the U.S. We developed an AFFQ based on these intake recalls, the first
one ever developed. This AFFQ would be useful in future studies to evaluate Arab
immigrants’ dietary acculturation and health. The food list in the AFFQ could be a useful
reference for Arab grocery store owners who could use the results of AFFQ to stock their
store shelves and improve their traditional food offerings depending on the origin of the
immigrants in their neighborhood. However, our AFFQ had a few limitations. When we
collected 24-hour food intake records, we did not report water as part of beverages.
Future improvement of the AFFQ should list water as a separate entry. Even though
significant predictors were identified in this study, the amount of variability that can be
explained by these variables are relatively small. Other demographic or socioeconomic
status variables may contribute to the changes in food intake pattern and warrant further
investigation. Our AFFQ did not have an open-ended question to report an additional
traditional food item/items consumed during normal days or certain holidays, such as
Ramadan, Eid Al-fitr EID, Eid Al-Hajj, Thanksgiving, Christmas, and Easter among
Muslims and Christian Arab immigrants. Also, we chose females in our research because
Arab female in general is the one responsible for preparing food to the family. However,
some of our participants reported that their husbands purchased and cooked for the family
sometimes. Some Saudi males in the U.S. helped their wives with cooking if she was
busy with school or after giving birth. Those U.S. Saudi came to U.S. for school and

experience new life away from their families, thus males have to share some of the house
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work when there is no family member around to help. Another limitation is that the sample
size was relatively small. This AFFQ needs to be validated further with more participants

and with both genders.
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CHAPTER 7 — CONCLUSION

Our study is the first one to stablish an AFFQ for Arab female immigrants in the
U.S. This AFFQ is validated only in a small group, so more studies would be required in
this area with larger sample size. For future research, we recommend including Arab
males as part of study participants and longitudinal studies are also warranted. Our AFFQ
is a useful epidemiological tool for future research to study Arab immigrants’ heath status

and acculturation.
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Table 1: Description of the sample (n=175)

Characteristic n (%) Characteristic n (%)

Age Race

18-33yearsold 101 57.7 White 95 54.9

34-49 years old 57 32.6 Asian 23 13.1

50-69 years old 17 9.7 Black 2 1.1
Two or more races 3 1.7
None of these 41 23.4
Missing data 10 5.7

Residency Religion

< 5 years 63 36.0 Muslim 164 93.7

5-10 years 16 8.6 Christian 11 6.3

= 10 years 46 26.9

Live in the KSA 50 28.6

Occupation Health Status

Homemakers 85 48.6 Excellent 60 34.3

Students 42 24.0 Very good 57 32.6

Teachers 13 7.4 Good 41 23.4

Medical Assistants 3.0 1.7 Fair 12 6.9

Other 26 14.9 Poor 50 29

Missing data 6.0 3.4

Marital status BMI (kg/m?)

Married 114  65.1 < 18.5 underweight 13 7.4

Single 45 25.7 18.5-24.9 healthy 78 44.6

Divorces 10 5.7 25.0-29.9 overweight 52 29.7

Widowed 6.0 3.4 30.0-34.9 obese class| 22 12.6
35.0-39.9 obese class Il 9 5.1
> 40.0 obese class 1 .60

Dependent children Education level

0 91 49.2 No former education 16 9.1

1-2 42 24.0 Primary school graduate 16 9.1

3-4 34 19.9 Middle school graduate 22 12.6

5-6 13 7.4 High school graduate 37 21.1
Some college 24 13.7
College graduate 37 21.1

Graduate/professional 23 13.1
Degree
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Table 2: Multiple linear regression models summarizing the predictive variables
of food choices among Arab female immigrants to the U.S.

Food group Model 1 Model 2 Model 3

B SE 3 B SE 3 B SE 3
Grains T1
Age -01 .01 -.08 -01 .01 -.06 -01 .01 -.07
Residency 13 .05 .18 .14 .06 .09 .14 .06 .19"
Employment status -02 .04 -03 -02 .04 -.04
Education level .02 .04 .05 .02 .04 .05
Marital status .01 .10 .01
Dependent children .02 .05 .03
Dairy T1
Age -01 .01 -.06 -00 .01 -.03 -00 .01 -.02
Residency -04 .05 -.07 -03 .05 -.05 -03 .05 -.04
Employment status -05 .04 -12 -05 .04 -10
Education level .02 .04 .05 .01 .04 .04
Marital status .02 .05 -.02
Dependent children -05 .05 -.09
Fruits T1
Age .02 .01 .13 .01 .01 .09 .01 .01 .00
Residency 45 1 32™ 42 10 .30 .40 .10 .29™
Employment status .07 .08 .07 .04 .08 .05
Education level -09 .07 -11 -07 .07 -.08
Marital status -07 .19 -03
Dependent children 22 .05 .19
Vegetables T1
Age .02 .01 22¥ 01 .01 .17* .01 .01 A7+
Residency 10 .05 .15* A1 .05 .15 09 .05 .14*
Employment status -04 .04 -08 -04 .04 -.09
Education level -08 .04 -21* -08 .04 -19*
Marital status -03 .09 -03
Dependent children .05 .05 .09

(Tl=time 1, T2=time 2)
* p<.05

**p< .01

***n<.001
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Table 2: Multiple linear regression models summarizing the predictive variables
of food choices among Arab female immigrants to the U.S. (Continued)

Food group Model 1 Model 2 Model 3

B SE R B SE R B SE R
Red meat T1
Age .01 .00 .a7* .01 .00 .13 .01 .00 .16
Residency -05 .03 -11 -05 .03 -12 -06 .03 -13
Employment status .00 .03 .01 .00 .03 .00
Education level -02 .02 -.09 -02 .02 -07
Marital status -01 .06 -11
Dependent children .04 03 .11
Poultry T1
Age -00 .01 -02 -01 .01 -07 -00 .01 -.05
Residency .09 .05 .14 .08 .05 .12 .08 .05 .12
Employment status .03 .04 .07 .04 .04 .08
Education level -04 .04 -10 -05 .04 -11
Marital status -01 .11 -01
Dependent children -04 .05 -.06
Seafood T1
Age .00 .00 -.00 .00 .00 .08 .00 .00 .03
Residency -03 .02 -09 -03 .02 -.08 -03 .02 -11
Employment status .01 .02 .06 .01 .02 .03
Education level .05 .02 27 06 .02 .29*
Marital status .03 .04 .06
Dependent children .04 .02 .14
Sweet T1
Age -01 .01 -.15* .00 .01 -.06 .00 .01 -.07
Residency -03 .05 -.04 -02 .04 -03 -02 .04 -04
Employment status .03 .03 .08 .03 .04 .06
Education level 12 .03 31¥* 12 .03 .33%*
Marital status -05 .08 -.06
Dependent children .08 .04 .15

(T1=time 1, T2=time 2)
* p<.05

**p< .01

***n<.001
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Table 2: Multiple linear regression models summarizing the predictive variables
of food choices among Arab female immigrants to the U.S. (Continued)

Food group Model 1 Model 2 Model 3
B SE R B SE R B SE R

Miscellaneous T1
Age -01 .01 -.08 .00 .01 -.02 .00 .01 .04
Residency .05 .04 .11 06 .04 .11 .07 .04 .13
Employment status -01 .03 -03 .00 .00 -.01
Education level .05 .03 .14 .05 .03 .14
Marital status -11 .08 -11
Dependent children -05 .04 -11
Beverages T1
Age .01 .01 12 01 .01 .14 .01 .01 .08
Residency -14 06 _q9 -14 .06 _4q9 -15 .06 _oq”
Employment status .01 .04 .01 .00 .04 -01
Education level .03 .04 07 .03 .04 .07
Marital status 1410 12
Dependent children .03 .05 .05
Traditional food T1
Age 04 01 o987 .03 .01 997 03 .01  o1"
Residency -21 .09 _46 -22 .09 _4q7 -22 .09 _48
Employment status -07 .07 -.08 -07 .07 -.08
Education level -18 .07 _»p3" -18 .07 _9o"
Marital status -04 17 -.02
Dependent children .06 .09 .05

(Tl=time 1, T2=time 2)

* p<.05

** p< .01

<001



Table 3: Positive and negative predictive variables of food choices
among Arab female immigrants to the U.S.
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Food group

Model 1

Model 2

Model 3

Grains T
Residency

Fruits T1
Residency

Dependent children
Vegetables T1
Age
Residency
Education level
Red meat T1
Age

Seafood T1
Education level
Sweet T1

Age

Education level

Beverages T1
Residency

Traditional food T1
Age

Residency
Education level
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Table 4. Comparison of the food intake (frequency)? at Time 1 between all females
immigrated to the U.S. (<5 years, 5-10 years, and >10 years) and females living in
SA (meanxSD)

Dependent variable U.S. immigrants Saudi in SA
(n=125) (n=50)
Grains T1 2.4+.86 2.1+.67"
Dairy T1 1.2+.79 1.4+.70"
Fruits T1 2.3+1.6 T7£1.1™
Vegetables T1 1.4+.71 .97+.80™
Red meat T1 43+.52 .50+.48
Poultry T1 1.1+.84 .71+£.53™
Seafood T1 .18+.31 27+.45
Sweet T1 .61+.73 75%.57
Miscellaneous T1 .68+.64 .60+£.63
Beverages T1 1.5+.83 1.8+.90"
Native food T1 1.8+1.5 2.1+1.4

a=Frequency base on the medium serving size

* Significant difference between the two groups at p<.05

** Significant difference between the two groups at p<.01
*** Significant difference between the two groups at p< .001
Student t-tests were performed
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Table 5: Comparison of the food intake (frequency)? at Time 1 between
participants immigrated to the U.S. for <5 years and >10 years (mean+SD)

Dependent variable <5 years >10 years
(n=63) (n=46)
Grains T1 2.3%£.90 2.5%.80
Dairy T1 1.2+.80 1.2+.70
Fruits T1 2.3+1.1 24114
Vegetables T1 1.5%.70 1.41.80
Red meat T1 .50+.60 .40+.40
Poultry T1 1.1+.90 1.0+.70
Seafood T1 .20+.40 .20+.30
Sweet T1 .60+.60 .60+.60
Miscellaneous T1 .60%.60 .80%.70
Beverages T1 1.7+.80 1.4+.90
Traditional food T1 20114 1.5¢1.6

a=Frequency base on the medium serving size
*Significant difference between the two groups at p<.05
Student t-tests were performed
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Table 6: Comparison of food intake (frequency)a at Time 1 among Saudi female
immigrants to the U.S. (<5 years and 5-10 years) and females living in SA
(meanxSD)

SA U.S. Saudi U.S. Saudi

Dependent variable 0 years <5 years 5-10 years Total

(n=50) (n=18) (n=7) (n=75)
Grains T1 2.1£.70" 2.4+70°  3.0%1.1°  2.3:78
Dairy T1 1.4+.65 1.4+.83 1.6%1.0 1.4+.73
Fruits T1 7741.1° 1.841.4° 14415  1.1%1.3
Vegetables T1 1.0%.80 11277 1.41.48 1.0+.77
Red meat T1 .50+.48 .39+.47 .50+.58 A7+.49
Poultry T1 .71+.53 .75+.79 1.3+.95 77+.65
Seafood T1 27+.45 .31+.55 .36+.24 .29+.46
Sweets T1 .75+.57 .83+.66 1.2+1.9 .81+.80
Miscellaneous T1 .60%.63 .80£.71 .64+.56 .65%.64
BeveragesT1 1.8£.91 1.9%£.90 1.1£.75 1.7+.89
Traditional food T1 21+1.4 1.3+1.0 1.8%1.5 1.8+1.3

a=Frequency base on the medium serving size
Numbers with different superscripts in the same row were significantly different from each other at p<.05
One way ANOVA and Post-Hoc tests were performed
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Table 7: Comparison of food intake (frequency)? at Time 1 among Iraqi female
immigrants to the U.S. (<5 years, 5-10 years, and >10 years) (meanxSD)

U.S. Iraqi U.S. Iraqi U.S. Iraqi
Dependent variable <5 years 5-10 years >10years  Total

(n=21) (n=6) (n=23) (n=50)
Grains T1 2.1+.87 2.4+.97 2.6+.83 2.4+.87
Dairy T1 .90+.82 1.6+.66 1.2+.69 1.1+.76
Fruits T1 2.3+1.3 3.3+3.3 3.0+£1.5 2.7+1.7
Vegetables T1 1.6+.65 1.4+.58 1.4+.77 1.5+.69
Red meat T1 .81+.71° .00+£.00¢ .48+.5]1bc¢ .56+.62
Poultry T1 .93+.55 1.4+.74 1.1+.72 1.1+.66
Seafood T1 12+.22 .25+.27 21+.29 1.7+.26
Sweets T1 .50£.59 1.2+.93 .59+.63 .62+.67
Miscellaneous T1 .74+.58 .92+.74 .85+.75 .81+.61
BeveragesT1l 1.6x.71 1.58+.58 1.4+.84 1.5+.75
Traditional food T1  2.1+1.7 2.5+1.3 1.1+1.2 1.7+1.5

a=Frequency base on the medium serving size
Numbers with different superscripts in the same row were significantly different from each other at p<.05
One way ANOVA and Post-Hoc tests were performed
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Table 8: Comparison of food intake (frequency)? at Time 1 among Yemeni female
immigrants to the U.S. (<5 years, 5-10 years, and >10 years) (meanxSD)

U.S. Yemeni U.S Yemeni U.S. Yemeni

Dependent variable <5 years 5-10 years >10 years Total
(n=24) (n=3) (=23 (n=50)

Grains T1 2.3+.94 2.0+1.3 2.4+.75 2.3+.86
Dairy T1 1.3+.78 1.2+1.3 1.2+.76 1.2+.78
Fruits T1 2.6+1.5 2.2+2.5 1.9+1.1 2.2+1.4
Vegetables T1 1.7+55 2.0+.87 1.4+.81 1.6+.70
Red meat T1 2747 .50+.50 .30+.25 0.3+.38
Poultry T1 1.4+1.2 .83+.58 91+.67 1.1+.98
Seafood T1 15+.23 .00£.00 13+.22 A13+.22
Sweets T1 .38+.41 .00£.00 .55+.46 A4+.44
Miscellaneous T1 A4+.47 A17+.29 .63+.68 .51+.58
BeveragesT1l 1.6+.89 1.5+.50 1.4+.94 1.5+.89
Traditional food T1  2.4+1.2 2.5%+2.0 1.9+1.8 2.2+1.6

a=Frequency base on the medium serving size
One way ANOVA tests were performed
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Table 9: Comparison of food intake (frequency)? at Time 1 among Saudi in the
U.S., Saudi in SA, and other (Iragi and Yemini) in the U.S. (mean+SD)

Dependent variable U.S. Saudi SA U.S. other Total
(n=25) (n=50) (n=100) (n=175)
Grains T1 2.6+.90° 2.1+.70°¢ 2.4+.90P¢ 2.3+£.80
Dairy T1 1.4+.90 1.4+.70 1.2+.80 1.3+.80
Fruits T1 1.6+1.4° .80+1.4¢ 2.5+1.6¢ 1.9+1.6
Vegetables T1 1.2+.70b¢ 1.0+.80¢ 1.5+.709 1.3+.80
Red meat T1 40+.50 .50+.50 .40+.50 .50+.50
Poultry T1 .90+.90b¢ .70+.50P 1.1+.80¢ 1.0+.80
Seafood T1 .30+.50 .30+.50 .20£.20 .20+.40
Sweet T1 .90+1.3P .80+.60b¢ .50%£.60¢ .70+.70
Miscellaneous T1 .80+.70 .60+£.60 .70£.60 .70£.60
Beverages T1 1.7+.90 1.8+.90 1.5+.80 1.6+£.90
Traditional food T1 1.4+1.2 2.1+1.4 1.9+1.6 1.9+1.5

a=Frequency base on the medium serving size

Numbers with different superscripts in the same row were significantly different from each other at p<.05,
p< .01, or p<.001

One way ANOVA and Post-Hoc tests were performed
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Table 10: Comparison of food intake (frequency)? at Time 1 between females in
SA and Immigrated females to the U.S (>10 years) (mean+SD)

Dependent variable SA >10years
(n=50) (n=46)
Grains T1 2.1+.69 2.5+.84"
Dairy T1 1.4+.65 1.2+.72
Fruits T1 .80%£1.09 2.4+1.4™
Vegetables T1 1.0+.80 1.4+.78"
Red meat T1 .50+.50 .39+.40
Poultry T1 .71+.53 1.0+.68"
Seafood T1 .30+.50 .16+.26
Sweet T1 .80x.60 .56+.55"
Miscellaneous T1 .60+.63 .80+.71
Beverages T1 1.8+.90 1.4+.90"
Traditional food T1 2.1+1.4 1.5+1.6"

a=Frequency base on the medium serving size

* Significant difference between the two groups at p<.05

*** Significant difference between the two groups at p< .001
Student t-tests were performed
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Table 11: Comparison of food intake (frequency)? at Time 1 among females from
Saudi Arabia, Irag, and Yemen (meanzSD)

Dependent variable Saudi Arabia Iraq Yemen Total
(n=75) (n=50) (n=50) (n=175)
Grains T1 2.3+£.80 2.4+.90 2.3+.90 2.3+£.80
Dairy T1 1.4+.70 1.1+.70 1.2+.80 1.3+.80
Fruits T1 1.1+1.3° 2.7+.20° 2.2+1.4° 1.9+1.6
Vegetables T1 1.0+.80° 1.6+.70° 1.6+.70° 1.3+.80
Red meat T1 .50+.50°¢ .60+.60° .30+.40¢ .50+.50
Poultry T1 .80+.70P 1.1+.71bc¢ 1.1+1.0¢ 1.0+.80
Seafood T1 .30+.50P .20+.30b¢ .10+.20¢ .20+.40
Sweets T1 .80+.80P .60+.70b¢ .40£.40¢ .70+.70
Miscellaneous T1 .70+.60P¢ .80+.70P .50+.60°¢ .70£.60
BeveragesTl 1.7+.90 1.5+.80 1.5+.90 1.6+.90
Traditional food T1  1.8£1.3 1.7+1.5 2.2+1.6 1.9+1.5

a=Frequency base on the medium serving size

Numbers with different superscripts in the same row were significantly different from each other at p<.05,
p< .01, or p<.001

One way ANOVA and Post-Hoc tests were performed
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Table 12: Comparison of food intake (frequency)? at Time 1 among female
immigrants to the U.S. (<5 years) from Saudi Arabia, Irag, and Yemen (mean+SD)

Saudi Iraqi Yemeni
Dependent variable <5 years <5 years <5 years Total

(n=18) (n=21) (n=24) (n=63)
Grains T1 2.4%.70 2.2+.87 2390  2.3+.80
Dairy T1 1.4+.80 .90+.80 1.3+.80  1.2+.80
Fruits T1 1.8+1.4 2.341.3 26415  2.3+1.4
Vegetables T1 1.1£.80° 1.5¢.70°° 1.7£50°  1.5£.70
Red meat T1 .40%.50" .80+.70° 30£.50°  .50+.60
Poultry T1 .80+.80 .90+.60 1412  1.0%£.90
Seafood T1 .30+.50 10+.20 10£20  .20+.40
Sweets T1 80,70 50+.60"° 40+.40°  .50+.60
Miscellaneous T1 .80%.70 .70%.60 .40%.50 .60%.60
BeveragesT1 1.9+.90 1.6+.70 1.6£90  1.7+.80
Traditional food T1 1.3¢1.0° 2.141.7°° 2.4+1.2°  2.0¢1.4

a=Frequency base on the medium serving size

Numbers with different superscripts in the same row were significantly different from each other at p<.05

or p< .01

One way ANOVA and Post-Hoc tests were performed
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Table 13: Comparison of food intake (frequency)? at Time 1 among female
immigrants to the U.S. (5-10 years) from Saudi Arabia, Iraq, and Yemen
(meanxSD)

Saudi Iraqi Yemeni
Dependent variable 5-10 years 5-10 years 5-10 years Total

(n=7) (n=6) (n=3) (n=16)
Grains T1 2.8+1.0 2.4+1.0 2.0+1.3 2.5+1.0
Dairy T1 1.5+1.1 1.6+.70 1.2+1.3 1.5+.90
Fruits T1 1.3+1.6 3.3+3.3 2.2+2.5 2.3+2.6
Vegetables T1 1.5+.30 1.4+.60 2.0+.90 1.6+.60
Red meat T1 .50+.60 .00£.00 .50+.50 .30+.50
Poultry T1 1.3+1.0 1.4+.70 .80+.60 1.3+.80
Seafood T1 40+.20° .30+.30P°¢ .00+.00° .30+.30
Sweets T1 1.4+2.0 1.2+.90 .00+.00 1.0+1.4
Miscellaneous T1 .50+£.40 .90£.70 .20£.30 .60£.60
BeveragesT1l 1.2+.80 1.6+.60 1.5+£.50 1.4+.70
Traditional food T1 2.0+1.5 2.5+1.3 2.5+2.0 2.3+x1.4

a=Frequency base on the medium serving size
Numbers with different superscripts in the same row were significantly different from each other at p<.05
One way ANOVA and Post-Hoc were performed
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Table 14: Comparison of food intake (frequency)? at Time 1 between female
immigrants to the U.S. (>10 years from Irag and Yemen) (mean+SD)

Iraqi Yemeni

Dependent variable >10 years >10 years
(n=23) (n=23)

Grains T1 2.6%.80 2.3£.70
Dairy T1 1.2+.70 1.2+.80
Fruits T1 3.0£1.5 1.841.1"
Vegetables T1 1.4£.80 1.4+.80
Red meat T1 50£.50 30£.20
Poultry T1 1.1£.70 .90+.70
Seafood T1 .20%.30 .10£.20
Sweet T1 .60%.60 .60%.50
Miscellaneous T1 .80%.70 .60%.70
Beverages T1 1.4+.80 1.4+£.90
Traditional food T1 1.1%1.2 1.911.8"

a=Frequency base on the medium serving size

* Significant difference between the two groups at p<.05
** Significant difference between the two groups at p< .01
Student t-tests were performed
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Table 15: Intraclass correlations between food groups at T1 and T2

Dependent variable r P value
Grains .36 .01
Dairy 22 .06
Fruits 19 .09
Vegetables 1.0 <.001
Red meat 1.0 <.001
Poultry A2 21
Seafood 1.0 <.001
Sweet .32 .01
Miscellaneous A3 .18
Beverages 40 .002

Traditional food A7 A2
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Table 16: Intraclass correlations between food groups at T2 and AFFQ

Dependent variable r P value
Grains .32 .01
Dairy 13 10
Fruits and juices .25 .04
Vegetables 24 .05
Red meat and poultry 21 .07
Seafood 21 .08
Sweet -.03 .59
Snacks, pickles, and miscellaneous A1 .23
Beverages and alcohol 46 <.001
Traditional food 1 (Saudi) .25 .23
Traditional food 2 (Iraqi) -.07 .62
Traditional food 3 (Yemeni) 51 .01
Traditional food 4 (shared) 22 .06
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Table 17: Comparison of food intake (frequency)? per day for each food
groups between U.S. Saudi females and general population in SA, or Saudi
females in SA, and general population in SA in 2013P

Dependent variable U.S. Saudi SA FAO
(n=25) (n=50) 2013
Grains 2.6™ 2.1™ 1.5
Dairy 1.4" 1.4™ 1.0
Fruits 1.6" .80 .90
Vegetables 1.2 1.0 1.2
Red meat 40" .50™ .20
Poultry .90 .70 .60
Seafood .30 .30 .10
Sweets 90" .80™ .40
Miscellaneous .80™ .60™ .30

a=Frequency base on the medium serving size

b: http://www.fao.org/faostat/en/#data/FBS

*Significant difference between U.S. Saudi or SA and FAO 2013 at p<.05
**Significant difference between U.S. Saudi or SA and FAO 2013 at p< .01
***Significant difference between U.S. Saudi or SA and FAO 2013 at p< .001
One sample t-tests were performed



http://www.fao.org/faostat/en/
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Table 18: Comparison of food intake (frequency)?2 per day for each food
groups between U.S. Iragi females and general population in Irag in 2013

Dependent variable U.S. Iraqi FAO
(n=50) 2013
Grains 2.4" 2.0
Dairy 1.1™ .30
Fruits 2.7 .50
Vegetables 1.6 1.30
Red meat .60™ .06
Poultry 1.1™ .30
Seafood 20" .04
Sweets .60™ .20
Miscellaneous .80™ .20

a=Frequency base on the medium serving size
b: http://www.fao.org/faostat/en/#data/FBS

**Significant difference between U.S. Iragi and FAO 2013 at p< .01
***Significant difference between U.S. Iragi and FAO 2013 at p< .001

One sample t-tests were performed


http://www.fao.org/faostat/en/#data/FBS
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Table 19: Comparison of food intake (frequency)? per day for each food
groups between U.S. Yemeni females and general population in Yemen in
2013°

Dependent variable U.S. Yemeni FAO
(n=50) 2013
Grains 2.3™ 1.5
Dairy 1.2™ .50
Fruits 2.2 .60
Vegetables 1.6™ .40
Red meat .30™ 10
Poultry 1.1™ .50
Seafood 10" .04
Sweets 407 .30
Miscellaneous 507 10

a=Frequency base on the medium serving size

b: http://www.fao.org/faostat/en/#data/FBS

*Significant difference between U.S. Yemeni and FAO 2013 at * p<.05
**Significant difference between U.S. Yemeni and FAO 2013 at ** p< .01
***Significant difference between U.S. Yemeni and FAO 2013 at *** p< .001
One sample t-tests were performed



http://www.fao.org/faostat/en/
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APPENDIX A - COPY OF THE ENGLISH VERSION OF THE SURVEY

QUESTIONNAIRE

College of Liberal Arts and Sciences
MYN E STATE Department of Nutrition & Food Science
UN IVERS]'TY 5045 pass _Av_enue/3009 Science Hall
Detroit, Michigan, USA 48202

(313) 577-2500/ Fax (313) 577-8616

Development of an Arab Food Frequency Questionnaire and Examination
of Changes in Dietary Patterns in Arab Immigrant Women.

Principal Investigator (PI): Samiah Naji Algahtani, PhD Candidate.
Department of Nutrition and food Science, Wayne State University

Funding Source: Nutrition and Food Science Department

Purpose:

You are being asked to be in a research study of development of a food
frequency questionnaire in order to examine the changes in dietary patterns in
Arab immigrant women. You are selected by a random sampling procedure. You
are eligible because you are Arabic immigrant/or non-immigrant woman age 18
or above and live in the Detroit metropolitan area, Michigan (Ml), United States
(US) /or in Jeddah, Saudi Arabia. This study is being conducted at Dearborn,
Dearborn Heights, and Sterling Heights, MI, US. In addition, part of this study
will take place (be conducted) at Jeddah, Saudi Arabia.

Study Procedures:

If you take part in the study, you will be asked to complete a survey that collects
three 24hr-dietary records about what you eat and how much. The interview will
take up to 2 hr each on 2 separate days (1week day and 1 day over the
weekend). The interview is anonymous. You do not need to provide your name.

Benefits:
There will be no direct benefit to you. However, significant knowledge from this
study will benefit the Arab immigrant women in the U.S. now or in the future.

Risks:
There will be no known risks to participate in this study.

Costs:
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There will be no costs to you for participating in this research.

Compensation:
You will be given $25 gift card after completing the second interviews for taking
part in this study.

Confidentiality:

All information collected about you during the course of this study will be kept
confidential to the extent permitted by law. You will be identified in the research
records by a code number. Information that identifies you personally will not be
released without your written permission. However, the study sponsor, the
Human Investigation Committee (HIC) at WSU, or federal agencies with
appropriate regulatory oversight [e.g., Food and Drug Administration (FDA),
Office for Human Research Protections (OHRP), Office of Civil Rights (OCR),
etc] may review your records.

When the results of this research are published or discussed in conferences, no
information will be included that would reveal your identity.

Voluntary Participation/Withdrawal:

Taking part in this study is voluntary. You have the right to choose not to take
part in this study. If you decide to take part in the study you can later change
your mind and withdraw from the study. You are free to only answer questions
that you want to answer. You are free to withdraw from participating in this study
at any time. Your decision will not change any present or future relationship with
WSU or its affiliates, or other services you are entitled to receive.

Questions:

If you have any questions about this study now or in the future, you may contact
Samiah Naji Algahtani or her research team at (313) 577-2500. If you have any
guestion or concern about your rights as a research participant, the Chair of the
Human Investigation Committee can be contacted at (313) 577-1628. If you are
unable to contact the research staff, or if you want to talk to someone other than
the research staff, you may also call 313-577-1628 to ask questions or voice
concerns or complaints.

Participation: To voluntarily agree to take part in this study, you must sign on
the line below. If you choose to take part in this study you may withdraw at any
time. You are not giving up any of your legal rights by signing this form. Your
signature below indicates that you have read, or had read to you, this entire
consent form, including the risks and benefits, and have had all of your questions
answered. You will be given a copy of this consent form.

Interview starting time Interview ending time
Neighborhood/City Country




63

Please provide your accurate answers. Thank you for your support and
cooperation.

SECTION A: DEMOGRAPHICS
| am going to ask you some information about yourself.

A.l. How old are you?
Years old

A.2. What is your gender?
1-Female 2-Male

A.3. What is your primary language?
1-Arabic 2-English  3-Other please specify

A.4. Birthplace:
1-Saudi Arabia 2-lraq 3-Yemen 4-U.S. 5-Other, please specify

A.5. How long have you been in the U.S. (if you U.S. participants only)
1-Less than 3 months 2-Less than 4 year 3-Less than 5 years
4-For 10-15 years 5-More than 15 years

A.6. What is the highest level of education you have completed?

1-No former education 2-Primary school graduate 3-Middle school graduate
4-High school graduate 5-Some college 6-College graduate
7-Graduate or professional degree

A.7. What is your occupation?

A.8. Current employment status

1-Employed full-time working in my original profession

2-Employed part-time working in my original profession

3-Employed below my level of expertise

4-Self-employed

5-Unemployed (Please specified: I. Full time students; II. Retired; IlI.
Homemaker; IV. Laid off; V. Other)

A.9. Marital status:
1-Single or never married 2-Married 3-Widowed 4-Divorced 5-Separated

A10. Do you currently live alone?
1-Yes (skip to question A.12) 2-No
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All. Not include yourself, how many other people live in the household?

Al2. Are you a parent?
1-Yes (number of children _ ) 2-No (skip to question A.14)

A.13. How many children <18 years old in this house hold?
Al4. What is your race? (Note: we know that your ethnicity is Arabic, but in

which racial group do you consider yourself to be?)
1-White  2-Black 3-Asian  4-Two or more races 5-None of these

A.15. What is your religion?
1-Islam 2-Christian 3-Jewish 4-Other

SECTION B: HEALTH STATUS & PHYSICAL ACTIVITIES

The next few questions ask you about your health and your physical activity
level.

B.1. Do you have health insurance?
1-Yes 2-No

B.2. How would you rate your general health today?
1-Excellent 2-Very good 3-Good 4-Fair 5-Poor

B.3. How much do weight? kg. or Ibs.

B.4. How tall are you? cm or ft inches

B.5. Do you smoke?
1-Yes 2-No

B.6. Do you drink alcohol?
1-Yes 2-No (skip to question B.8)

B.7. How often you usually drink alcohol?
1-(0 — 1 day/week) 2-(2 — 3 days/week) 3-(4 —5 days/week) 4-
Occasionally 5-Almost daily

B.8. How many times per week do you exercise extremely hard? (e.g.,
jump rope)
0123456 7 morethan 7 (if O please skip to B.10)

B.9. How much time do you spend when you exercise hard?
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1- Hours 2- Minutes 3-Don’t know

B.10. How many times per week do you exercise moderately? (e.g., doing
daily chores)
0123456 7 morethan 7 (if O please skip to B.12)

B.11. How much time do you spend when you do moderate exercise?
1- Hours 2- Minutes 3-Don’t know

B.12. How many times per week do you walk for at least 30 minutes?
0123456 7 morethan 7 (if O please skip to B.14)

B.13. When I walk, | usually spend
1- Hours 2- Minutes 3-Don’t know

B.14. How much times do you usually spend on sitting (exclude the
weekend)?
1- Hours 2- Minutes 3-Don’t know

B.15. How do you usually get to work/school/mall?
1-Take a bus 2-Taxi 3-Get a ride from someone else
4-Ride a bike 5-Drive acar 6-Walk

B.16. Please answer yes or no if you have been diagnosed with any of the
following medical conditions.

1-High blood pressure 1-Yes 2-No

2-Heart disease 1-Yes 2-No

3-High cholesterol 1-Yes 2-No
4-Obstructive sleep apnea 1-Yes 2-No

5-Asthma 1-Yes 2-No
6-Allergies (not asthma) 1-Yes 2-No
7-Diabetes 1-Yes 2-No
8-Arthritis or rheumatism 1-Yes 2-No

9-Any disease of the muscles or 1-Yes 2-No

tendons

10-Any skin problem 1-Yes 2-No

11-Ear, nose, and throat disorders 1-Yes 2-No

12-Cancer (if any type), if yes, 1-Yes 2-No specify:
13-Renal problem 1-Yes 2-No
14-Traumatic brain injury 1-Yes 2-No

15-Dental problems 1-Yes 2-No

16-Other 1-Yes 2-No specify:
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B.17. Please answer yes or no if you take any of the following nutritional
supplements, if yes please name the brand and doses.

Brand name Doses
1- Multivitamins 1-Yes 2-No
2-Vitamin D 1-Yes 2-No
3-Folic acid 1-Yes 2-No
4-Omega 3 1-Yes 2-No
5- Fish oill 1-Yes 2-No
6-lron 1-Yes 2-No
7-Calcium 1-Yes 2-No
8-Biotin 1-Yes 2-No
9-Supplements to lose weight 1-Yes 2-No
10-Supplement to gain 1-Yes 2-No

weight/muscles
11-Supplements to increase energy  1-Yes 2-No

12-Other, please 1-Yes 2-No

specify:

B.18. Please answer yes or no if you take any of the following medicines, if
yes please name the brand and doses.

Brand name Doses
1-To lower blood sugar 1-Yes 2-No
2-To lower cholesterol level 1-Yes 2-No
3-To lower blood pressure 1-Yes 2-No
4-To treat kidney disorder 1-Yes 2-No
5-For heart vascular disease 1-Yes 2-No
6-For stomach pain 1-Yes 2-No
7-To treat depression 1-Yes 2-No
8-To reduce anxiety 1-Yes 2-No
9-For headache 1-Yes 2-No
10-For asthma 1-Yes 2-No
11-For allergy 1-Yes 2-No
12-Other, please 1-Yes 2-No
specify:

SECTION C: FOOD PREPAREING AND DIETARY BEHAVIOR

| am going to ask you some questions about how you usually get your food, and
your daily routine regarding to your daily food intake.

C.1. How many meals do you usually eat per day?
1-(1-2) 2-(2-3) 3-More than 3 meals 4-Don’t know
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C.2. How many times per week do you eat potato chips, candies,
doughnut, etc.
1-(1-2) 2-(2-3) 3-More than 3 times 4-Don’t know

C.3. How much do you spend on grocery per week? (USD)
(if the person live in Saudi Arabia please Skip to question C4)

1-Less than $10 5-$56 - $75
2-$10 - $15 6-$76 - $95
3-$16 - $35 7-$96 and above
4-$36 - $55

C4. How much do you spend on grocery per week? (SAR)
1-Less than 10  5-56-75

2-10-15 6-76-95
3-16-35 7-96 and above
4-36-55

C.5. Please list the food that you used to eat at your home country before
you immigrate to the U.S. and you could not eat them after immigration.

2 [T
K S < S
4o, 9
ST 100,

C.6. How many times per a week did you use to eat these food (in the
QC.5)?
1-(0-1) 2-(1-2) 3-(2-3) 4-More than 3 times

C.7. Is there any difference between your food that you eat and the food of
other people who live in this household?
1-Yes, please specify 2-No 3-1 do not know

C.8. Is there another person than you prepare food for this household?
1-Yes, please specify 2-No
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24-HOUR DIETARY RECALL

Date

DAY OF THE
WEEK
MTWRFSU

SERVING
SIZE

PREPARATION
METHOD

SPECIFIC
TYPE (IF
KNOWN)

RESTAURANT/BRAND
NAME

List
approximate
times of meals

cups, Ths,
tsp, oz, fl oz,
“item”

Baked, fried,
boiled,
steamed

Wheat,
rye, fat-
free, w/ or
w/o skin

General Mills, Kelloggs,
McDonalds, Pizza Hut,
Nabisco, etc.
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APPENDIX B - COPY OF THE ARABIC VERSION OF THE SURVEY

QUESTIONNAIRE

WAYNE STATE College of Liberal Arts and Sciences
Department of Nutrition & Food Science
UN IVERSI I ' 5045 Cass Avenue/3009 Science Hall

Detroit, Michigan, U.S. 48202
(313) 577-2500/ Fax (313) 577-8616

Development of an Arab Food Frequency Questionnaire and Examination
of Changes in Dietary Patterns in Arab Immigrant Women
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APPENDIX C — COPY OF THE ENGLISH VERSION OF THE ARAB FOOD

FREQUENCY QUESTIONNAIRE

WAYNE STATE

UNIVERSITY

College of Liberal Arts and Sciences
Department of Nutrition & Food Science
5045 Cass Avenue/3009 Science Hall
Detroit, Michigan, US 48202
(313) 577-2500/ Fax (313) 577-8616

Arab Food Frequency Questionnaire

Principle Investigator
Dr. Kai-Lin Catherine Jen, Professor

PhD Candidate

Samiah Naji Algahtani

Answer by filling in the correct oval.

e Yes 2 No

TODAY’S DATE

MO DAY

YEAR

IDENTIFICATION
NUMBER

CXO)

PEQOOOE®®OEEG

PECOPO®®OEE
©EQPO®®OEE
PECOOO®®OE G

©PEQOOE®®OEE

PEQCPO®®OEE

PEQPO®®OEE

©P0POOOOO0O]|
©P0eEOO®O OO
©P0EeEOO®O OO

PEQCOOOE®®OEE
CNONONCGNCRONCNONCONC,
PEQCPO®®OEE
PEQPO®®OEE
PECOOE®®OEE
©EQOOOE®®OEE
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CEREALS
BREADS,
SNACKS
AMOUNT
HOW OFTEN DID YOU EAT THESE FOOD? — ?
NEVE 2+
R 1 23 1 el B :
per per Medium
or<1 per per per per per pe serving S M L
per WEE  \vee wee V&€ ! size
month ~ month k K K k da da
mont y y
h
Cold cereals O O O O O O O O O 1tcup O O O
Cooked cereals
and oatmeals O O O O O O O 0O O leip O O O
Milk on cereals O O O O O O o O O vewp O O O
Muffins, scones, 1
croissants and O O O O O O O O O medium O O O
biscuits
White breads, 2 slices
including bagels
rolls and English O ) O O O o O o O 1m(()igum O OO0
muffins
_ 2 slices
Whole grain bread
and rolls O O O O O O O © B 1m(()jzum B8
Cereal bars and
e o O O O O O O O O O 1 OO0O
2
Potatoes or corn handfuls
chips O O O O O O O O O ,i1sm © OO
bag
4
Popcorn O O O O O O O O O angrus © © O
6
Crakers O O O O O O O O O Ledum © OO
Peanut butter, égﬁ;&
peanuts and
peanuts and | © 0 0 0 0 0 0 00 90 000
seeds (nuts)
Honey, corn syrup,
Jam and sugar
(including O O O O O O O O O z2msp. O OO
in coffee, tea, and
cereal)
2 pieces
Bread stick/ Rusk O O O O O O o O O 01r © OO0

medium
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MEAT,
FISH, EGGS
HOW OFTEN DID YOU EAT THESE FOOD? — AMOUNT?
2 3-4
NF}\,VE 1 2-3 1 per per =0 1 2+  Medium
per per per .
or <1 per wee WEE per per serving S M L
month wee we day day size
per month k K ek k
month
Eggs O O O O o O O O 2 eggs O O
1 large
Breast or
chicken O O O O O O O 2sm. © 0
pieces
1 large
Chick
thig']f]e” O O O O O O O O zg[n O O O
pieces
Ground beef mecjl-ium
(hamburger O O O O o O O O O patty © OO0
or meatloaf) or 3 0z
1 hot
Hot dogs O O O O o O O o O dtngor o O O
0z
Y% can
Cannedtuna O O O O o O O o O wa © O O
Fish (whit
™ 0 0o 0 0O 0 O 0 O O 42 O 0O
. 3
Shrimp O O O O O O O O O %O(fu%r O O O
Steak
O O O O O O O O O 4z O 0O
Lamb O o o o o O o 0O 0O 40z O O O
SPAGHETTI,
MIXED DISHES,
SOUPS
AMOUNT
HOW OFTEN DID YOU EAT THESE FOOD? — ?
2 3-4 Mediu
NERVE pler o pler per per ?)-eer pler o m
or<1 per wee wee per o Mk
month wee  wee day serving
per month k K K k day size
month
Spaghetti,
lasagna, or pasta
w/tomato or
tomato meat O O O O O O o O O 1ep O O O
sauce
or w/cheese, or
cream sauce
2
Pizza O O O O O O O O O dices © O O
Lentil and lentil
Soup O O O O O O O O O 1tapOOO
Noodle soup
inculding
Ramen noodle or O O O O O O O O O leip O O O
chicken noodle
Lean clear soups
(including
chicken, lamb, or O O O o O O O O O leep O O O
beef)
Veggiesoup O O O O O O O O O 1CUp O O O
Other soups O O @) O O O O 0O O lecp O O O




MILK AND DAIRY PRODUCTS
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AMOUNT
HOW OFTEN DID YOU EAT THESE FOOD? — ?
2 3-4 Mediu
NEVER ];er 2-3 ]ér per per 5_3 ]Eer 2+ m
or <1 per P per vBee V\?ee P per S M L
month month wee  wee day serving
month k k day .
k k size
Milk (whole,
2%, 1%, or O O O O O O O O O lewp O O O
skim)
1 slice
Hard cheese or
(whole, 2%, or O O O O O O O O O ww O O O
skim) shredd
ed
Whole cream
cheese 2
or cottage O O O O O O O O O Tsp. © O O
cheese
Yogurt (whole,
2%, 1%, or O O O O O O O O O 6oz O O O
skim)
Buttermilk O O O o O O O O O leep O O O
2
Cream O O O O O O O O O mhsp. © O O
Milk , cream or
creamer 1
add to tea or O O O O O O O O O Thsp. © OO0
coffee
VEGETABLES and GRAINS
AMOUN
HOW OFTEN DID YOU EAT THESE FOOD? — T?
3-4 Mediu
NEVER 1 2.3 1 5 per 5-6 1 ot m
or<1 per per per per per per per S M L
per month V&€ week wee WS¢ day serving
month  month k K k day .
size
Salad and fresh
vegetables O O O O O O O O O lewp O O O
Steamed or
cooked
mixed O O O O O O O O O #%cap O OO
vegetables
Beans steamed
and cooked O O O O O O O O O #%cap O OO
Steamed rice O O O O O O o O O lep O O D
French fried
potatoes O O O O O O O O O #%Hcap O OO
1
Potatoes, mediu
mashed, O O O O O O O O O m O O D
baked and or %
steamed cup
Pickles
HOW OFTEN DID YOU EAT THESE FOOD? —  AMOUNT?
NEVER 1 23 1 23 ss L # Medum
or<i P per per P P per P o~ serving S M L
per month  week week p size
month week week day day
month
Pickles O O O O O O O O O wmeaw O OO
Olives O O O O O O o O O vieup O O O
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FRUITS
AMOUNT
HOW OFTEN DID YOU EAT THESE FOOD? — ?
Mediu
NERVE pler Z9 p%er z 34 5peﬁr pler 0 m s M L
or<1 mpe:h wee perk perk wee é)er .
per month on K weel weel K day ay serving
size
month
Oranges, 1
grapefruits, .
clementines, O O O O O O O O O medu O O O
and lemons m
1
Apples and mediu
O O O O O O O O O m O O O
pears or ¥
cup
1
O O O O O O o O O medu O O O
Bananas m
1
mediu
m
Watermelon, O O O O O O O O O slice or 0 OO
cantaloupe, Ya
and melon melon
Strawberries,
blackberries,
peveiive O O O O O O O O O #wOOO
and cranberries
1
mediu
Peaches, O O O O O O o O O m O O O
nectarines, and or %
plums cup
Y
Mangos O O O O O O o O O mango O© O 0O
Grapes,
pineapple,
cherries, and O O O O O O O O O veup O O O
other fruit
cocktail
Dried fruits
dates, prunes, O O O O O O O o O weup O O O
and raisins
2
mediu
Apricots (fresh, O O O O O O O O O m O O O
canned or or4d
dried) halves
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SWEETS
HOW OFTEN DID YOU EAT THESE FOOD? — AMOUNT?
Mediu
NERVE pler f)-e3r p%er 2 34 5p-eGr pler Gl m
or<1 mont  wee per per wee per . M
week  week day serving
per month h k k day .
size
month
1
lce cream O O O O O O O O O (,mwZ000O
2
Cookies O O @) O O O o O O mediu O O O
m
Cakes O O o O O O O O O 1pece O O O
1
regular
Chocolate milk O O O O O O O O O bar O O O
or dark bars or2
and toffee pieces
PLEASE ANSWER THESE THREE IMPORTANT
QUESTIONS!
2 4
1 3 5+
NEVER oD O e P e e
or <1 per per per
wee wee wee
week K K K da da da da da
y y y y

Note that the frequency headings are different.

How often did you eat foods

that were cooked in fat

(pan-fried, sautéed, or deep fried)?

Count all fat such as margarine,

butter, oil or lard.

O

o o O O O O O O

How often did you eat a serving

of vegetables? Do not count
potatoes, salad or beans.

How often did you eat a serving

of fruit? Do not count juices.
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BEVERAES
and
ALCOHOL
AMOUNT
HOW OFTEN DID YOU EAT THESE FOOD? — ?
Mediu
NF&VE pler 2-e3r p]ér ir 3-:r ?)eGr p];ar 2; " S M L
Clfsst) mgnth wee vi\?eek V\ﬁeek wee c?a servin
per  month k k  day Y ving
size
moth
Tea (black,
green, mint, O O O O O O O O O lep O O O
herbs)
T ith milk/
Adenitea O O O O O O O O 0O 1w 00O
Coffee not
decaffeinated O O @) O O O ©) O @) leip O O O
Latte/mocha/
cappuccino O O O O O O o O O icup O O O
Coca cola, O O o o o o O O O 12 ‘;Z 000
Pepsi (C);n
Orange juice
and grapefruit O @) @) @) O @) O O O 1eap O O O
juice
Other 100%
fruit juice such
as O O O O O O O O O 1ap 00O
apple, grapes,
and cranberry
Other 12 oz
carbonated O O O O O O O O O a1l O O O
beverage can
Low calorie 12 oz
carbonated O O O O O O O O O o1 O O O
drinks can
12 oz
Beer non
alcoholic O O O O O O O O O 2;r1] O O O
12 oz
Beer (alltypes) O O O O O O o O O ool O O O
can
1 shot
@1
Liquor and O o o o o o O O O l/zgrz) 000
mixed drinks 1
mixed
drink
1
Wine red or mediu
Wwhite O O O O O O O O O m O O O
glass
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NATIVE FOODS

HOW OFTEN DID YOU EAT THESE FOOD? —

NEVER 1 2-3 1 2 3-4 56 1 2+  Medium

or<1 per per per per per PET per  per  seming

per month ~ month  week week week WEe day day size

_ month
% 0O O O O O O O O O 1w D00
Hot sauce (sahawiq) O O O O O O O O O 2Tosp. D O O
Aseed O O O O O O O O O leipp O O O
o™ O 0O O O O O O O O 1w D00
chpbgge 0 OO0 O O O O O O O nam200
phie beens wiwo O O O O O O O O O 1w DOO
Hummus O O O O O O o O O veup O O O
samoon O O O O O O O 0 O ,uamdO0O0
Lebneh O O O O O O o O O 27bsp. D O O
Ma‘amoul O O O O O O O O O ,imdO0OO
B 0 0 ©0 0 ©0 0 0 0 0 w300
Shish Kafta skewer O O O O O O O O O 30z DO O
thesemeay O O O O O O O O O ,emd00
Shakshouka O O O O O O O O O vneup D O O
Za'atar O O O O O O o O O 27bsp. D O O
Baklava O O O O O O O 0 0O . imdOO
Kibbeh (fried, or 3

witomato, O O O O O O O O O medum O O O

or w/yogurt) or 30z
Khameer yemen O O O O O O O O O ,imd0O0
Tubule O O O O O O o O O icip D O O
Chicken Shawarma O O O O O O O O O 30z DO O
orwimeatorehcen O O O O O O O O O 1w DOO
Falafel piecesorwrap O O O O O O O O O megium 00 O
egpsee(meater 9 0 0O O O O O O O 3,000
Tahini sauce O O O O O O O O O 2Tosp. D O O
Hulba sauce O O O O O O O O O 2msp DO O
Mandi O O O O O O o O O leep D O O
Fattoush O O O O O O o O O leep D O O

Ya of
Tameez Arabic bread O O O O O O O O O Igrg;)e D0 O

slice
Okra stew with meat O O O O O O O @) O 1ap Q0O O
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APPENDIX D - COPY OF THE ARABIC VERSION OF THE ARAB FOOD

FREQUENCY QUESTIONNAIRE

College of Liberal Arts and Sciences
WAYNE STATE Department of Nutrition & Food Science
UNNERSITY 5045 Cass Avenue/3009 Science Hall

Detroit, Michigan, US 48202
(313) 577-2500/ Fax (313) 577-8616
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ABSTRACT
DEVELOPMENT OF AN ARAB FOOD FREQUENCY QUESTIONNAIRE AND

EXAMINATION OF CHANGES IN DIETARY PATTERNS IN ARAB
IMMIGRANT WOMEN TO THE UNITED STATES

by
SAMIAH NAJI ALQAHTANI
December 2017
Advisor: Dr. Kai-Lin Catherine Jen, Professor
Major: Nutrition and Food Science

Degree: Doctor of Philosophy

INTRODUCTION: Immigrants to the U.S. face challenges and changes regarding
to their food intake patterns that may be associated with their health status.
However, less is known about the intake patterns among Arab immigrants.
OBJECTIVES 1: To establish a food intake database using 24-hr dietary records
from Arab females who immigrated to the U.S. for less than 5 years, 5 to 10 years
and greater than 10 years, as well as women still living in SA; 2: To establish an
Arab Food Frequency Questionnaire (AFFQ) for future nutrition-related studies
with Arab populations.

AIMS 1: To test the hypothesis that as the length of residence in the U.S.
increased, the amount of native food consumption decreased as a function of
acculturation, and also to determine the demographic variables that contributed to
the changes in food intake patterns; 2: To test the hypothesis that food intake

patterns of female immigrants in the U.S. who were from SA, Iraqg, and Yemen, or
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Saudi females still living in SA would be different from that of the general population
of the three countries in 2013.

METHODS: Participants in the U.S. from Iraq, Yemen, and SA (n=125) who
immigrated for less than 5 years, 5 to 10 years, and greater than 10 years, and in
SA (n=50) were interviewed to collect 24-hr food dietary records. Based on the
commonly consumed food items, an AFFQ was established. Another 2 days
dietary records and AFFQ data were collected from 50 participants of the original
sample to test the reliability and the validity of AFFQ.

RESULTS: There were significant differences in dietary intake patterns between
women in the U.S. and women in SA, and between women in the U.S. for more
than 10 years and for less than 5 years. The longer they resided in the U.S., the
more likely they accepted the western food and culture compared to women living
in SA.

CONCLUSION: Studies with larger sample size is needed to further validate the
AFFQ use and to further refine this AFFQ. Nevertheless, this AFFQ demonstrated

its validity and may be used for future longitudinal nutrition acculturation studies.
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