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Abstract

Healthy Eating Index

To ascertain over all diet quality, the Healthy Eating Index (H.E.I) was
developed based on a ten component system which comprises of five food
groups, four nutrients, and a measure of variety of food intake. Each one of the
ten components has score, ranging from 0 — 10, so the total possible index score
is 100.

This study was conducted between Feb and March, 2003 in Bethlehem district
among specific age group (18 — 64 years).

During the 1* three months of the year 2003, samples were randomly selected,
96% of them responded well to the tools used in the study.

Results indicated:
79% of the participants need to improve their diet habits.
14% showed good diet.
7% reported poor diet

The study highlighted the importance to improve awareness of dietary
intake which improve their HEI.

GENDER:

Female gender showed difference in HEI scores than male. Their scores
were 69.7% and 69.1% respectively.

INCOME:
» Subjects who have an income of < 423 $ / month reported 68.8% of HEI.

* Subjects who have an income of (1282 — 2847 $) / month reported 69.9%
of HEI score.
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EDUCATION:

* Subjects with only primary education reported 64.6% of HEI.
*  While those with college and higher education scored 70.2% of HEI.

AGE GROUPS:

= 18 — 24 year group reported 66.7% of HEI score.
= 55 - 64 year group reported 70.3% of HEI score.

The study recommended the need to improve the dietary nutrients, depending
on the recommended number of food servings per day. Also to increase the
nutritional education and awareness to improve food consumption patterns which
reduce risks of chronic diseases.

Our research needs to be directed at developing measures to assess over
all dietary quality. While a number of analytical instruments have been developed
which evaluate specific dietary components, such as fat and cholesterol, few

instruments have been developed to assess the over all quality of a diet.
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Introduction

It is the best interest of all societies to maintain the health of its people as a
public good to be utilized by the nation to a drive their developmental goals and
objectives. It is only with a héalthy society that a nation can progress and
prosper. Recently, reports have indicated that diet and lack of physical activity
are significant contributing factors for most of the leading causes of death in the
world, such as (Cardiovascular diseases, certain types of cancer, stroke and
diabetes), (U.S.D.A. 1994 — 96.) It has been also well documented that a healthy
diet reduces the risk of such diseases, Dietary Guidelines for Americans, and
National Research Council's report on Diet, and Health (1989).

A study using a healthy diet indicator, based on the World Health
Organization Dietary Recommendations, found that mortality was lowest in
people with the healthiest diets. (Center for nutrition policy and promotion,
“CNPP” 1994)

The Healthy Eating index, serves as a performance measure for the

success of nutrition intervention efforts to improve dietary habits.

To assess the dietary status of the population sample, the researcher
used the healthy eating index, an important new tool for measuring the n
individual's food consumption patterns which allows monitoring of changes in

ones dietary intake quality.

The Healthy Eating Index was developed by the USDA center for nutrition
policy and promotion (CNPP).

The Healthy Eating Index is a summary measure of the overall people’s diet:
See graph: 1



| mfood guide pydamid:
grains, vegitables, fruits,

milk, meat foods
m total fat

0 saturated fat

@ cholesterol

@ sodium

O variety

Each component of the index has a maximum score of 10 and a minimum score of
zero. Intermediate scores were computed proportionately. The maximum over all
score for 10 components combined is 100. High components scores indicate intakes
close to recommended ranges or amount. Low component score indicate less
compliance with recommended ranges or amount. An HEI score over 80 implies a
“‘good” diet, an HEIl score between 51 and 80 implies a diet that “needs
improvement”, and H.E.l score less than 51 implies a “poor” diet. U.S.D.A, Dec,
2002.



Thus the measurement of dietary intakes of an individual is through the assessment '
of individual's intakes, (24-hour recall).

This study will examine the influence of socioeconomic characteristics,
nutrition knowledge, and awareness of diet — disease relationships and dietary
patterns. The study will make a strong case in which information and knowledge are
the keys that will unlock the door to a better diet and in turn better health. ,

Also the study will show if there is a positive effect between income and
education on diet quality.

This study will provide information on food and nutrient intakes of Palestinian
people in Bethlehem, using the 24 hours diet recall method

This method is more valid in group surveys than in individual assessment, and
is simple to administer and cost — effective.

consumed with the respondent. A final question checked whether anything had

been omitted from the recall.




Al — Quds Nutrition and Health Research Institute has adapted the 24 hour ,
recall survey for the Palestinian diet.

The 24-hour diet recall interview was structured into three steps to maximize
respondent recall of foods eaten.

The first step, the quick list, involved respondents supplying a broad
description of all food and beverage items consumed in the previous 24 hours
(4:00am to 4:00 am).

In the next step, a detailed description of each food or beverage items on the
quick list was ascertained through a series of questions and prompts specific to each
item.

Questions for each item included: time of consumption; eaten in combination
with other foods (i.e. hummus and olive oil); the cooking method; fats used in
preparation; and recipe where appropriate. If the respondent did not know the recipe
of a mixed item, probe questions about ingredients likely to influence the fat content
of the food such as the type of fat, (milk, yogurt and/or cheese used) were asked.

If the respondent was able to supply some information about these
ingredients this information was used to modify a standard recipe (see nutrient

analysis section).

Where the respondent had the packaging available, product names were
noted. The amount of food or beverages consumed was measured by volume using
cups, spoons, and food photography and shape dimensions.

_When the respondent supplied a recipe, the amount of each ingredient was
obtained and the portion of the whole dish eaten was recorded.

The third and final step was a review of the recall. The interviewer read aloud
the foods eaten in chronological order and verified the descriptions and amounts
consumed with the respondent. A final question checked whether anything had
been omitted from the recall.




Any information that was forgotten or incorrectly entered was added or edited

at this step. Development of 24 hours recall from previous study.




Chapter (1)
Statement of the problem

The researcher aimed at identifying the food habits that contribute
to causes of disease among Palestinian people. Meanwhile the researcher thinks
that Age, gender, education and income are important factors contributing
significantly to the quality of an individual's diet. This affect person eating patterns,

either positively or negatively, and ultimately leads to fluctuation in the health status
of the people.

Furthermore, absences of written Palestinian food guidelines, and absence of
previous studies about Healthy Eating Index, have negatively affected the chosen of
healthy diet.

Significant of the problem

Bethlehem is one of the big cities in Palestine where people live in different
socio-economic classes of life. These classes differentiation made the study of
Healthy Eating Index, make sense.

Most people all over the world are focusing today on the quantity of food
which has a significant impact on their health status.

They should follow the recommended types and amounts of foods people
can eat to achieve a healthy diet.

Purpose of the study

Aims of the study:
1= To assess the dietary status of the Palestinian community in Bethlehem
district (18 — 64) years of age.
2= To investigate people's awareness of healthy diet in Bethlehem district.
3= To come up with recommendations that improve people's awareness of
dietary intake and their Healthy Eating Index.



Research questions

In this study, the researcher examined the dietary patterns in order to
answer the related questions:

1- Is their any relationship between diet consumption and the
recommendations of dietary guidelines, or food guide pyramid?

2- Do differences exist in healthy diet, based on independent
variables such as age, gender, education, and income... etc?

Assumption of the study

The author assumes that:

1. Tools used in this study are valid.

2. Participants in age group (18-64 y) can easily remember what they ate in the
last 24hrs.

3. Participants are reliable in telling the truth about their food habits and
demographic data.

4. Attitudes, believes, and cultural values may influence the outcome of the
study.

Limitations of the study

The following were the limitations of the study:

1- Political situation in Bethlehem district related to check points and curfews
that may stand against gathering data.

2- The findings of this study may not be generalized to all Palestinian as it is
limited to Bethlehem district.

3- Participants in this study may have been affected by factors other than those
stated in demographic data, such as education and house hold income.



Definition of Variables

The following are the conceptual and operational definitions of the important
variables used in this study:—

Conceptually

¢ Actual food habits: Eating and drinking habits by an individual were measured
with or with out planning.

« Healthy diet: The awareness about the quality of diet in order to improve food
consuming pattern.

Operationally

e Actual food habits: The actual quality of diet from what a person has
consumed is measured by the component of Healthy Eating Index.

e Healthy diet: can reduce major risk factors for chronic diseases depending on
the ten components of food.

Variables

e The Dependent Variables:
1. Healthy Eating Index.
2. Diet- Conform.
e The Independent Variables:-
1. Annual income.
2. House hold size.
3. Education (Head of house hold).
4. Food guidelines pyramid.




Summary:

In summary, this study was designed to describe the eating habits of
the people in Bethlehem district.

The ultimate goal of this study was to learn more about the contributing
factors that affect the food consumption among people in Bethlehem district.
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Chapter (ll)

Bethlehem District

Bethlehem District is situated 10 kilometers to the south of Jerusalem and is
considered one of the most important pilgrimage and tourist sites in the world.
Bethlehem District includes three cities, three refugee camps, and 57 villages
at different locations.

Population

The total number of inhabitants in Bethlehem District in 2002 was 168,563
inhabitants; the male to female ratio is 51.81% and 48.2% respectively. The number
is expected to reach 185,128 persons in mid 2005 (P.C.B.S) 2002.

Sex ratio: 104.8 males per 100 females in 1997 and the median age was
18 years. There are 85,268 people aged 18-64.

Education

The literacy rate was 87.1% among individuals aged 15 years or more in
1997, while 4.7% of population holds B.A or higher degrees. School attendance rate
among Palestinian children aged (6-18) years is 88% (PCBS) 1997.

Social Indicators

About 2% of the population was disabled, and results showed that mobility related
disability was 27.2% of total disabilities.

In addition, 28.2% of the total populations were refugees. The population density in
mid 2000 is 223 persons / square kilometer (PCBS).
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used to analyze the H.E.I for representative sample of the U.S population.
The U.S.D.A used the H.E.| to monitor changes in dietary intake over time
and as the basis of nutrition promotion activities for the population.

Jayachandran N. Variyam, Jemes Blay Lock, and David Small wood. They
developed a comprehensive model to measure the extent that nutrition
knowledge and diet-health awareness, among other factors, influence an
individuals H.E.I.

This is the first study that rigorously attempt to examine variation in the index
across population groups by controlling for personal and household
characteristics and nutrition information levels, as well as test for endogenity

of the nutrition information. The results indicate that one’s level of nutrition

information has an important influence on one’s H.E.I.

_Lion, m (2002) Reported that the American's eating patterns, as measured by

the H.E.I, have improved slightly since 1989 but have not changed from 1996 -
1999 - 2000 . In all three periods, the average H.E.| score indicated that the
diet of most Americans needed improvement. In 1999 only 10 percent of
Americans had a “good” diet.

They added that gender, age, race, place of birth, education, and income are
factors that influence diet quality and, in general, they mention that children
less than 11 y of age, adults over the age of 50 y, females, and those with
more education and income had a better diet compared with their
counterparts.

Agricultural Research Service, 1998, February (USDA).

Reported that the dietary intakes of individuals were collected on two non
consecutive days. Data was collected through an in- person interview using
the 24-hour dietary recall method. The survey was designed to be
representative of U.S. population living in lower income households. Data
was over sampled to increase the precision level in analysis of this group.
The H.E.T was computed for people with completed food intake records the

13



first day of the survey.

Department of agriculture. Agricultural Research Service, 1998, February.
Continuing survey of food intake by individual's diet and health knowledge
survey.

American college of sports medicine, (2000)

They reported that food intake data based on one — day dietary recall method
which is reliable measures of usual intakes of groups of people.

Pregnant and lactating women were excluded because of their special
dietary needs

14




Chapter (IV)
Frame Of References

Studies have indicated that H.E.| is affected by internal and external factors.
In this study the researcher summarized the effect of these factors as followes ( See
Figure 2):

4+ External Factors

1. Economic factor: Family wages is different from family to another,
which affects type & quality of food consumed.

2. Political Situation: occupation, siege, curfew, are among many
obstacles were Palestinians denied free access to work places which
results in less opportunity to improve their income.

3. Social & Cultural factors: size of the family and the marital status
affects the quality and quantity of food consumed by each family

member.
4+ The internal factors
Consist of the following:

1. Education: people with higher education may acquire more nutrition
knowledge which improves the quality of their diets.

2. Age: studies showed that children younger than 11years and adults
older than 50 years have better diet than others.

3. Gender: females tend to have a slightly more healthy diet than
males.

4. Region: people live in refugee camps have poorer quality diet than others.

15




Graph 2 conceptual framework

Positive health status
External factors Internal factors

* Education level
« Economic factor

* Age
* Social & cultural

s Gender
» Political factors

* Religion

Chronic diseases, cardiovascular
Diabetes, certain type of cancer

Summary:

This chapter presented the conceptual framework which shows internal and
external factors that might influence populations consuming healthy diet.

16




Chapter (V)
Methodology
Research desigh

A cross sectional design was used to study the relationship between demographic
data (age, gender — education — income) and food habits among people in
Bethlehem district. This study is the first study type ever conducted in Palestine.

Identification of population and sample

* The researcher collected participants' names from the governorate office in
Bethlehem with the co-operation of Palestinian statistical institution (PCBS).

* There were 85,268 persons in the age group (18-64 years).

= Systematic random sampling was used. . Name lists were reviewed by the
researcher, then list of the names of the participants were selected from the'
first name which includes every other 100 name.

* The total number of participants was 300, their addresses and phone
number were registered, and appointments were made by the researcher to
do the interview. 250 of the target population agreed to participate in the
study.

* 51% of the participants were males and the rest were females.

Ethical Consideration:

*= The Al-Quds Nutrition and Health Research Institute (ANAHRI) has been
granted the University IRB committee approval for the HEI in 1993.

* A letter to conduct this study has been issued to the participants, and the
objectives of the study were clearly conveyed as well as the researcher

17



address and phone number, and the participants’ rights to know the result
were indicated.

= According to our culture, all interviews of female participants were
conducted in the presence of a female study assistant. Sensitive issues
such as weight of participant or related questions were not included in the
interview. See appendix (lI).

instrument

* Participants were asked to answer a structured interview (appendix II)
designed by the ANAHRI and to complete the questionnaire including the,
demographic information.

* The consent statement was typed in the cover page of the questionnaire.

= Each questionnaire was accompanied by a cover letter which includes
description and providing instructions.

* Participants were assured of anonymity and confidentiality

= Part one of the interview was about the participant's self information and
his/her family.

= Part two of the interview was about socioeconomic status, education, and
health status of the family.

= Part three of the interview was related to 24 hrs recall diet following the
steps.

= Part four was listing the food, and dividing it according to the ten
components to measure the HEI.

18




Pilot testing

* Fifteen persons, 5 from each area, Bethlehem City, Al Duhiesha refugee
camp, and Hindaza village, were sampled and interviewed

* Data obtained was analyzed and unclear questions were deleted or clarified.

Data collection

It was not difficult to interview most of the target group that was randomly selected
after asking permission to conduct this study. .

The researcher contacted some key persons to facilitate the interview so as to
complete the questionnaire. The data was collected between Feb and March, 2003

Method of analysis

Upon collecting the data, the researcher numerically coded the data to
prepare it for statistical analysis using statistical package for social sciences (SPSS).
General frequencies were used to describe the demographic characteristics of the
sample.

Data Analysis:

All data was coded by the researcher and entered to computer by data entry
professional. The data was double checked through a comparison of the computer
printout with the data in the code sheet.

Summary

This chapter presents an overview of the methodology used in this research;
pilot testing of the questionnaire was conducted and then analyzed

19



Chapter (VI)

Discussion of results

The desire to improve overall quality of people's diet is related to several
factors including the selected Characteristics:
1- Gender.
2- Age group.
3- Education level
4- Household income.
However, some factors proved to be more significant than others.

Gender

In this study, gender plays a significant role. Results revealed that 49% of the
sample were females, 51% are males. This indicates that both males and females
have almost the same opportunity to share in developing this study.

According to results, females had slightly higher score than males.
Overall mean scores for males are 69.1, females 69.7.

Age:
Age seems to play a significant role, those aged 55 years or more had higher healthy
eating index score than younger adults.

According to the study results, the over all (all ages) score was 70.3, while for age
group of 18-24 years the over all score was 66.7.

20




Education level

People with higher education may acquire more nutrition information, which
improves the quality of their diet, so education also influences diet quality.
People with Bachelors Degree have a better diet than those with less education
according to the study results.

Education may be a predictor of people’s ability to translate nutrition guidance
information into better dietary practices. Higher education is also associated with
higher earnings.

Household Income

Income is a good predictor of ability to purchase food. Higher income groups
have the ability to buy relatively expensive food, such as fresh fruits and lean meats,
which result in better diet quality.

They are also able to have more variety in their diets. People in higher income
households did better on the saturated fat and sodium components of the H.E.I than
did people in lower income households.

Furthermore, the number of children was high in the low H.H income families.
Therefore gender, age, H.H income and level of education are factors that influence
diet quality.

Sources of problems in improving dietary patterns:

- Low education level
- Low financial capability
- Un awareness about healthy diet

So, to minimize their effect, the following recommendations are made:
1. Create more job opportunities, so as to increase the house hold income.
2. Increase people’s awareness about healthy diet by a proper use of
available mass media.

4|
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Results:

Of the 250 households, only 9 (4%) did not participate for personal reason.
Study results showed that the mean HEI score for the population was 69.4.

And diet of most people in Bethlehem district (79 percent) needs
improvement. While 14 percent of the population had good diet, and 7% percent had

a poor diet.
Frequency Percent
Good 36 14
Need Improvement | 186 79.4
Poor 19 6.6
Total 241 100
Table 1

@ Need Improvement ;l




Healthy eating index scores by characteristics:

Healthy eating index by gender, female had slightly higher over all score than

males in Bethlehem 2003.

Sex Over All score
Male 69.1
Female 69.7
Total 69.4
Table 2

Healthy eating index scores among age groups in Bethlehem 2003:

The age group 25-34 had over all mean score 70.2. The age group 55-64 had over

all mean score 70.3.

This indicates that older ages group (55-64) had higher H.E.| score than younger

groups.

24

Age group Over all Frequency Percentage
18-24 66.7 60 25%

25-34 70.2 50 21%

35-44 69.5 45 18%

45-54 69.2 46 19%

55-64 70.3 40 17%

Total 69.4 241 100%

Table 3



Distribution of Records by gender in Bethlehem 2003:

Sex Freq. percentage
Male 124 51%
Female 117 49%
Total 241 100%

Table 4

Distribution among males and females was almost equal.

Healthy eating index score by income in Bethlehem 2003.

income/month in $ Over all
<423 68.8

424 — 854 69.4

855 — 1281 64.8

1282 — 2847 69.9

Unknown 70.1

Total 69.4

Table 5

People with higher household income had better score on the meat, milk,
vegetables, and fruits components of the H.E.l. than did people with lower,
household income.

25




Healthy eating index score by education level in Bethlehem 2003.

H.E.l scores generally increased with level of education and income

Education degree Over all

Primary school 64.6

Secondary school 67.4

Diploma & bachelor 70.0

Higher than bachelor 7102
Table 6

People with more education may acquire more nutrition information, which
improves the quality of their diets.
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Components of the healthy eating index and scoring system.

Score Ranges | Criteria for | Criteria for
1 maximum minimum

score of 10 score of 0

Grain consumption | 0to 10 6-11servings 0 servings

Vegetable Oto10 3-5servings 0 servings

consumption

Fruit consumption 0to 10 2-4servings 0 servings

Milk consumption 0to 10 2-3servings 0 servings

Meat consumption | 0to 10 2-3servings 0 servings

Total fat intake Oto10 30% or less |45%or more
energy from fat | energy from fat

Saturated fat intake | 0to 10 Less than 10% | 15%or more
energy from | energy from
saturated fat saturated fat

Cholesterol intake Oto 10 300 mg or less | 450mg or more

Sodium intake Oto 10 2400mg or less | 4800mg or

more

Food variety Oto 10 8 or more|3 or fewer
different items in | different items
a day in a day

Table 7

1. People with consumption or intake between the maximum and minimum

range or amounts were assigned scores proportionately.

2. Number of servings depends on recommended energy allowance (see the above
table). All amounts are on/day basis.
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In developing the index, the researcher used serving recommendations from
the food guide pyramid for 1600, 2200, and 2800 kilocalories as the basis to
interpolate serving recommendations for people with other food energy
recommendations.

In contrast, adult males 18 to 64 years old have an REA slightly greater than 2800
kilocalories.

Since the food guide pyramid does not specify additional food group servings
for caloric levels above 2800 kilocalories, researchers decided that food portions forI
these individuals would be truncated at the maximum levels recommended in the

food guide pyramid.

The appendix includes more details on determination of food guide pyramid
serving definitions, estimation of food group serving requirements by age and
gender, and design automotives.
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Healthy eating index: Components mean scores by Gender.

Male Female Total
Overall 69.1 69.7 69.4
Fruits 7 2.0 1.9
Milk 2.1 1.9 20
Grain 14.0 10.6 g A
Vegetables 6.4 5.8 6.1
Total Fat F & 7.8 7.6
Saturated Fat 7.4 7.7 7.6
Cholesterol 9.5 9.6 9.5
Meat 6.5 4.9 5.
Sodium 1.9 1.5 1.7
Variety 9.4 9.3 9.4

Table 8

Females had slightly higher H.E.| score than males (69.7 69.1).
The over all H.E.I score ranges from 0 — 100.
Each H.E.| component score ranges from 0 — 10.

High component scores indicate intake close to recommended rages or
amount; low component score indicate loss compliance with recommended
rages or amounts.
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All over Scores for the Ten Components, by gender in Bethlehem 2003.

Total

Owegetable |
m Total fat

@ Saturated fat
m Cholestrol
oOMEAT

= Sodium

m VERIETY

Graph 4
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Over all Scores for the ten Components, by gender, age group, H.H, income, and,
education level in Bethlehem 2003.

SEX OVERALL
Male 69.1
Female 69.7

Total 69.4

AGE GROUP OVERALL
18 — 24 66.7
25-34 70.2
35-44 69.5

45 - 54 69.2

55 - 64 70.3

Total 69.4
INCOME / MONTH IN § OVERALL
<423 68.8

424 — 854 69.4

855 — 1281 64.8

1282 — 2847 69.6
UNKNOWN 70.1

Total 69.4
EDUCATION DEGREE OVERALL
Primary school 64.6
Secondary school 67.4
Diploma and bachelor 70

Higher than bachelor 70.2

Total 68.05

Table 9
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Figure:1
mean varierty by gender for age group

18-24 25-34 35-44 45-54 55-64
Age group

+ Highest HEI score for male and female genders were in the age groups
(55 — 64 years) and (35 — 44 years) respectively.

* Lowest HEI scores for male & female genders were in the age group (18 —
24 years. (In Bethlehem 2003)
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Figure: 2
| total fat by gender for age group
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« In general HEI scores for mean total fat were higher in female than male
gender, and they are close to the recommended daily amount needed in
most of age groups. (In Bethiehem 2003)
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Figure: 3
mean saturated fat by gender for age group
10 — m—

H E | Score

18-24 25-34 35-44 45-54 55 - 64
Age group

» HEI scores for mean saturated fat by gender for all age groups are higher
in female gender except in age group (25 — 34 years).

* Males have higher activity than females. (in Bethlehem 2003)
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Figure: 4
mean sodium by gender for age groups
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e Sodium scores reflect the amount of sodium contained in a consumed
food. And sodium calculation doesn't include salt added at the table.

o The daily sodium intake values are higher in male gender in the 1 three
age groups, while these values are reversed for gender in the last two age
groups.

e Salt intake is decreased in males after the age of 40, particularly in those
having positive family history or incidence of HTN, CHF, and IHD. (In
Bethlehem 2003)
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l Figure: 6
mean grain by gendr for age groups
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e |t is clear that males have over extended HEI scores in this major food
group. This indicates that males are taking more than the recommended
number of food servings per day from grain and their products especially |
age groups (25 — 34 years), ( 35 — 44 years) and (45 — 54 years).

e At the extremes of the age groups, both genders had the same HEI

scores. (in Bethlehem 2003)
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Figure: 7
mean fruit by gender for age groups
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¢ The mean fruit scores by both genders are low in all age groups.

« Generally, scores were slightly higher in female than in male gender except
in age group (18 — 24 years).

e |In accordance to the recommended servings of fruits, the entire scores were
too low. (in Bethlehem 2003)
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Figure: 8
mean meat by gender for age group
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e The study recommended eating 2 — 3 servings / day of meat or meat
alternates, this equivalent to 5 -7 ounces of cocked lean meat, poultry or
fish.

e Cocked lean meat is defined as meat such as red meat, poultry, or fish
that contain 9.35 grams or less fat / 100 grams. Dietary guidelines for
American 2003.

e Mean meat scores were low in all age groups of female gender {except in
age group (18 — 24 years)} than those of male.

¢ The highest score was in male gender in age group (35 — 44 years).
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Figure:9 1
mean grain serving by gender for age group |
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 The maximum recommended grain servings were 6 — 11 / day.

¢ Number of grain servings in male gender were almost the same in all age
groups except | age group (18 — 24 years).

e In male gender: the age group (55 — 64 years) had higher number of grain
servings in all age groups for both genders.

e The age group (18 — 24 years) is the only age group where female gender
has higher number of grain servings than male gender (in Bethlehem
2003).
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Figure: 10
mean milk serving by gender for age groups
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Mean milk serving in age group (55 — 64 years) for both genders were
satisfactory.

Other age groups for both genders need to be improved (in Bethlehem
2003).
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Figure: 11
mean fruit serving by gender for age group
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Mean fruit serving scores were higher in female gender in all age groups
particularly in age group (45 — 54 years).

Results showed that males take less than the recommended servings of
fruits/day (in Bethlehem 2003).
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Figura: 12
| mean meat serving by gender for age

l group
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The recommended meat servings were 2 — 3 servings/day.

Male gender HEI scores were higher than those of females in all age
groups, except in age group (25 — 34 years) where the score are the same
(in Bethiehem 2003).
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: Figure: 13
mean over all by gender for age group
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* The over all scores in female gender were higher than those for male in all
age groups, except in age group (25 — 34 years).

e Age group (18 — 24 years) in male gender showed unsatisfactory HEI
score (in Bethlehem 2003).
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:‘ Figure: 14
| mean variety by gender for H H Income
groups
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e Mean variety HE!| were almost close to each other in both genders for all
house — hold income groups, except | (1282 — 2847%) house hold income

group.

« House hold income group (1283 — 2847%) clearly shows low score for both
genders (in Bethlehem 2003).
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Figure: 15 |
mean total fat by gender for H H Income groups
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e Total fat intake is an important source of energy.

e Scores results in female gender had almost the same level of HEI scores
in all House hold income groups.

e H E | scores in male gender is variable, the highest score is in H H income
group (1283 — 28478%). While the lowest score is in the H H Income group
(< 4239%).
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Figure:16
mean total fat by gender for H H Income
groups
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Over all H E | scores for saturated fat were higher in female gender in
most house hold income groups.

The lowest score was recorded in male gender with (1282 — 2847$) house
hold income group.
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Figure: 17
meansodium by gender for H H Income
groups
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e The scores showed low mean sodium intake by both genders in all house
hold income groups, with the exception of (1282 — 2847%) house hold

income groups for both genders, the scores were higher (in Bethlehem
2003).
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‘ Figure: 18
mean cholesterol by gender for H H Income
groups
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Mean cholesterol scores for both genders are high in all house hold
income groups.

The scores for female gender are higher at the extremes of the house hold
income groups, and the reverse at the rest of house hold income groups.

The highest scores for female gender is in the (1283 — 2847%) house hold

income group, while for male gender they are in the (855 — 1282%) and
(1283 - 28479%) house hold income groups (in Bethlehem 2003).
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Figure: 19
mean fruit by gemder for H H Income groups
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Mean fruits H E | scores for both genders in all house hold income groups
were very low, particularly in female gender with (855 — 1282%) house -
hold income group.

The participants take much less fruits than daily recommended needs,
which is 2 -4 servings/day (in Bethlehem 2003).
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Figure 20
mean grain by gender for H H Income groups
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« Mean score for grain were higher in male gender than those of female in
all house — hold income groups. And they are more than the daily
recommended needs.

e The lowest scores for grain in both genders were in the (1282 — 2847%)
house — hold income group.

e Scores in female gender were extremely low in all houses — hold income
groups. (in Bethlehem 2003).
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Figure: 21
mean vegitable by gender for H H Income
groups
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¢ The mean vegetable scores for both genders were almost the same in (<
423$), (424 — 854%), (1282 — 2847%) and the unknown house — hold
income groups.

¢ In female gender low scores recorded in the (855 — 1282%) and (1283 —
28479%) house hold income groups. '

¢ In male gender the lowest score recorded was in the (1283 — 28479%)
house - hold income group. (In Bethlehem 2003)
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Figure: 22
mean meat by gender for H H Income groups
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« mean meat scores at the extremes of the house — hold income groups
were higher in female gender than those of males. While in the rest of the
house - hold income groups, male gender has higher scores.

e The lowest scores recorded for both genders were in the (1282 — 28478%)
house - hold income group.
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Figure: 23
mean fruit serving by gender for H H ihcome
groups
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The mean fruit serving score in the female gender were highest in (< 4239)

house - hold income group.

higher scores than male.

house - hold income group. (In Bethlehem 2003)

54

At the extremes of the house — hold income groups, female gender has

The mean fruit serving score in male gender is highest in (1283 — 2847%)



l Figure: 24
| mean grain serving by gender for H H Income
i groups
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» The mean grain serving score are the best recorded in this study
concerning the ten food component.

e H E | scores for both genders in all house — hold income groups were
satisfactory. (In Bethlehem 2003)
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‘ mean vegitable serving by gender for H H
| Income groups
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Mean vegetable serving score are higher in female gender for all house —
hold income groups except in (855 — 1282$) house — hold income group.

Highest and lowest mean vegetable serving scores in male gender were in
(855- 1282%) and (1283 — 28479%) respectively. (In Bethlehem 2003)
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Figurey: 26
mean milk serving by gender for H H Income

groups
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* Mean milk serving scores were unsatisfactory in both genders for all house
- hold income groups, except for male gender in the (1282 - 28479%)
house —hold income group.

e 70% of house — hold income groups for both genders had a mean milk
servings scores of less than 6. (In Bethlehem 2003)
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Figure: 27
mean meat serving by gender for H H Income

groups
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Mean meat scores in male gender are higher than those of female gender
in almost all house - hold income groups.

40% of house - hold income groups for both genders had scores > 8.

Male gender in (424 — 854%) house - hold income group has the highest
score for both genders in all house — hold income groups.

Female gender in (1283 — 2847%) house — hold income group has the

lowest score for both genders in all house — hold income groups. (In
Bethlehem 2003)
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Figure: 28 i
mean overall by gender for H H Income |
groups |
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Mean over all H H | scores are highest in the extremes of the house — hold
income groups, which also represents female gender.

In the rest of house — hold income groups, male gender has higher over all
H E | scores than female gender. (In Bethlehem 2003)
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CHAPTER (VII)

Technical Issues

The following technical issues were considered critical to develop

a Healthy Eating Index:

* Determination of Portion Sizes.

* Allocation of "Mixtures" to participant Food Groups.

= Estimation of Food Group Serving Requirements by Age and Gender.

* Coding structure to compute the variety component of the HEI technical
issues.

* Design Alternatives: What to Count

* Other component

] Determination of portion size.

Serving sizes used to compute the Index scores were intended to be as

consistent as possible with those presented in the Food Guide pyramid.

Serving amounts for breads and grains were determined according to an "equivalent
flour" approach. For example, the Food Guide pyramid designates a slice of bread
as one serving. A typical slice of bread contains 70 grams of flour. The number of
servings for any bread on the Index was calculated based on the number of grams of
flour it contained divided by the number of grams of flour contained in a slice of
bread (70gms). Similar approaches were applied to pastas and cereal grains.

The Food Guide pyramid counts each of the following quantities as
a serving:
* 1/2 cup of most cooked vegetables
* 1 cup of most raw leafy vegetables

= 1/2 cup of most raw non-leafy chopped vegetables
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Different vegetables have different densities, resulting in different gram/ weights per
cup or half-cup measures. Different gram/serving size factors were used to calculate
the index for most vegetables, based on the weight of a cup or half-cup of the
relevant commodities. Fruits were treated similarly to vegetables. Gram/serving size |,
factors were developed for each fruit based on the weights of the various fruit

serving amounts.

For various kinds of milk and milk products were calculated based on the grams of
nonfat milk solids contained in a food divided by the amount of grams of nonfat milk
solids contained in 1 cup of milk. Serving sizes of meats are specified in the Food

Guide pyramid in terms of 2-3 ounces of lean meat.

The index calculations assume a serving size of 2.5 ounces for meats. Serving size
conversion factors for meats were based on the amount of fat-free meat commodity
included in the database for various foods. Conversion factors for converting grams
of nuts and peanut butter to serving sizes are developed according to those specified
in the Food Guide pyramid. The gram conversion factors developed were based on

the weight of these quantities.
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x _Allocatio.n of Mixtures to Individual Food Groups.

In calculating the Index, it was necessary to assign the foods in "mixtures" to
their constituent food groups in the appropriate amounts. Pizza, for instance, may *
make significant contributions to several different food groups, including grains,

vegetables, milk, and meat.

The approach used was a straight-forward extension of the approach used to
estimate serving sizes. Commodity compositions of foods were identified. Once
identified, commodities were assigned to appropriate food groups, based on the

gram/serving size factor calculated.

Estimation of Food Group Serving Requirements by Age and Gender.

Prior to scoring the first five components of the Index, it was necessary to
determine the recommended numbers of servings by food group for each of the

individuals.

The food energy for some age/gender combinations were different from the
three levels of energy intake presented in the Food Guide pyramid were used to
estimate the required number of servings for age/gender combinations not

addressed in the Food Guide pyramid .

Similarly, males 18 -64years of age have food energy slightly higher than the
highest calorie level in the Food Guide pyramid, Simple extrapolation would result in
larger numbers of servings than the maximum numbers shown. The text of the Food

Guide pyramid provides no guidance regarding the adjustment of numbers of
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servings or serving sizes to accommodate higher food energy levels, rather than

exceeding recommended serving sizes, it was decided that food servings would

be truncated at the maximums shown in the Food Guide pyramid Preliminary

analysis indicated that if serving sizes had been slightly increased, the results

obtained from the Index would not have been significantly different.

¥ Coding Structure Used To Compute the Variety Component of the HEI

Technical Issues

The food coding structure used to compute the healthy eating index was

grouped together for the purposes of this study.

The following principles guided the coding decisions made:

Only foods judged nutritionally similar were grouped together.

Foods made with separate commodities were generally grouped
separately.

Foods differing only in fat content were generally grouped together.
Each vegetable was given separate code, but different forms of the
same vegetable were coded together.

Different forms of the same meat were generally coded the same.
Organ meats and ham were two exceptions.

Each type of fish was given a separate code, but different forms of the
same fish received the same code.

Most forms of fluid milk had the same code. Pudding was coded
separately from milk. Most cheese had the same code with the
exception of cottage cheese.

All white bread was given the same code. Sweet rolls and pasta
received different codes. Whole wheat products were coded differently

from products made with refined wheat flour.
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* Ready - to — eat cereals made principally from the same grain
received the same code; those made from different grains received
different code. '

* In an effort to facilitate coding, food mixtures were broken
down to their constituent components. Only component
foods present in substantial quantities were included in
the variety calculations.

» Guide pyramid serving were not computed in the Index

variety score. It is possible that variety scores for some
individuals were slightly underestimated by this approach.
Several servings in a food group consumed in less than
1/2 serving amounts throughout a day could exceed the
1/2 serving threshold when added together. The potential
effects of this underestimation on the final results are
believed to be extremely small.

= A second simplifying convention used was to assume that
food mixtures containing two or more components from
the same food group (e.g., mixed vegetables) could be
reasonably allocated, equally, to two codes representing

the components present in the highest proportions.

Design Alternatives: What to Count

Foods often principally fall within one group but contain small amounts of other
groups. Bread, for example, is mainly a grain but also contains small amounts of
milk and egg products. An approach considered for this study was to exclude the

"incidental” food group contributions from the computations.

64



1. Even relatively small amounts of incidental foods contribute to an

individual's overall nutrient intake.

2. Suppressing the incidental foods would have often involved arbitrary

judgments for establishing minimum size cutoffs.

It was decided that all contributions to various food groups would be
counted in computing the Index with no minimum size cutoff values
imposed. The following examples illustrate some of the implications of

this approach

* The nutrition value from condiments, such as mayonnaise, was counted in

computing the; Index,

* The nutrition value of milk used in some sweets, such milk chocolate bar, was
counted in the milk group in computing the Index. If allocated to a single food group,
the overall food would be assigned to the "Sweets" group and not counted in the

Index.

* The fruit juice in a soft drink which contains at least 10 percent fruit
juice was counted in computing the Index. The water and sugar
Contained in the soft drink were not counted

* The potato content of potato chips was counted in computing the Index. * The fat
content was not counted in computing the vegetable and variety

components of the Index but was counted in computing the fat

component.

65



HEALTHY DIET

The long-term effects of a poor diet can lead to disastrous
Conditions, like coronary artery disease, diabetes, high blood pressure,
vascular disease, gout, bowel disorders like hemorrhoids and
Divertricular disease, and the many problems associated with obesity
can often be directly related to diet. Even some types of cancer, for
instance breast and bowel cancer, have been connected to dietary
factors. (Reference No 2)

With a few exceptions the same dietary principles apply to us all, whether we
are in good health or have illnesses like diabetes, high blood pressure or obesity. It

is best to regard healthy eating as a different.

To have healthy food it is of extreme importance to be selective, rather than
just having a meal that fill up your stomach. And when we talk about keeping well,
we also have to include things, such as regular exercise, loosing excess weight, not

smoking and minimizing stress.

In general terms

v' Plant foods should form the main part of our diet, for instance fruit,
vegetables, complex carbohydrates like cereals and potatoes, and dietary
fiber.

An adequate intake of water is also essential.

Meat and dairy foods are fine as long as they are mainly low in fat content.

Full-cream dairy products are recommended for growing children.

% 4 % %

Fresh fish is very suitable, provided it is not cooked in fat or heavily salted.
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v" The amount of carbohydrates and protein we require depends largely on

factors like age, weight and level of physical activity. (reference NO

On the other side:

v It is better to reduce the amount of fat in our diet, especially fatty meats and
full- cream dairy products. These solid or semi-solid saturated animal fats are
of greater concern than the amount of cholesterol in foods. If a small amount
of fat for cooking is required it is better to use a monounsaturated fat like olive
oil or a polyunsaturated preparation. The term saturated refers to the chemical
structure of the fatty acids that comprise the various fats.

v" The amount of salt we use should also be restricted. Unfortunately, fat and
salt are a big component of many takeaway foods and snacks and seem to
have special appeal with young people.

v" The intake of refined carbohydrates such as sugar should be

kept to a minimum. Although it is high in calories and provides
energy, sugar has little nutrient content of its own.

v Complex carbohydrates like cereals, potatoes and whole meal are more
suitable because they are digested and absorbed more slowly.

Recent research suggests that the dietary fat content should be kept to 30%
or lower, This is important to keep our blood cholesterol level at an
acceptable level and thereby reduce the risk of vascular and coronary artery
disease.
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Recommendations:

* The need to improve the dietary nutrients depending on the recommended number

of foed servings per day.

* Nutrition education messages and increase awareness must be tailored to the

currently prevailing consumption patterns.

*Assess and monitor the dietary statues of the people using H.E.| measure should

be repeated at least every two years to improve dietary pattern
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Appendix ()

Determination of Serving Definitions of the Food Guide Pyramid:

For each of the five major food groups, serving definitions used to compute the Index
scores were intended to be as consistent as possible with the concepts and
definitions described in the Food Guide Pyramid Serving definitions reflect
consistency with the underlying rationale in terms of nutrient contributions from each
of the five major food groups and the Pyramid concept of defining servings in
common household measures and easily recognizable units. The servings calculated
in this report were based on the pyramid Servings database Agricultural Research

Service (USD, 1998) A few newly reported food items were coded accordingly.

Grains Group (Bread, Cereal, Rice, and pasta).

While the basic pyramid serving definitions were used for most foods in this
group, when needed, the grain or complex carbohydrate content of a food provided
the basis for the serving definition for some grain — based foods. This was the case
for snack-type grain products, grain-based desserts, certain quick breads and

miscellaneous grains.

For other products such as some quick breads, pancakes, a combination of
the two methods was used. For yeast breads, some quick breads, rice pasta, and

breakfast cereals, the basic pyramid definition was used.

A serving was defined as a slice of bread, with the weight of 1 regular slice of
commercial white bread (70 grams) used as a standard of comparison for decisions

about serving.

When standard serving sizes were not described in the Pyramid, CNPP based
a serving on the grain content of the food. Because 1 slice of commercial white

bread contains 17 grams of flour, one standard grain if serving was defined as the
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grams of a grain product containing 17 grams of flour. For products containing grain
ingredients other than flour and products containing more than one grain ingredient,

servings were calculated by summing grain servings from each grain ingredient.

Thus, grain servings for a given food were defined on a grain-equivalent basis.

Vegetables Group

Definitions of vegetable servings were based on those in the Food Guide

Pyramid, which defines a serving as:

- 1 cup of raw leafy vegetables or
- 1/2 cup of other vegetables, cooked or chopped raw or

3/4™ of a cup of vegetable juice.

Often, the food coding database provided several different weights for the various
forms in which a vegetable is available for consumption. For vegetables not
specified in terms of preparation from, the following general order of priority was
used to select a serving weight for a given vegetable: mashed, chopped, sliced,
cubed, diced, pieces, and whole. In general, this had the effect of counting as
serving the densest form of the vegetable for which a weight was available. For
dehydrated vegetables (other than dried beans and peas), a serving size of 1/4 cup
was assigned, for tomato paste,1/4cup was used; and for dried beans and peas, the
weight needed to yield 1/2 cup cooked was assigned. For potatoes — packed |,
boiled, roasted, mashed, and fried — one serving was defined as 1/2cup; for potato
chips, one serving was the amount of dried potato chips one serving was defined as

1 ounce;

Fruits Group

» Definitions of fruit servings were based on those in the food guide pyramid,
which defines a serving as a whole fruit such as a medium apple, banana, or
orange; 2 grapefruit ; a melon wedge; 3/4 cup fruit juice; 1/2 cup chopped,

cooked, or canned fruit; or 1/4 cup dried fruit.
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e For raw fruits, one serving was defined as a whole fruit when the weight of
one fruit was equal to or greater than the weight of 1/2 cup raw fruit.

e For large fruits, such as melons and pineapple, one serving was defined as
1/2 cup raw fruit.

» For fruit juices, reconstituted juices, and juices containing less than 10 .
percent sugar by weight, a serving was defined as 3/4 cup.

e For juice concentrates: One serving was defined as 1.5 ounces, which is the
amount needed to prepare 3/4 cup of reconstituted juice.

e Other sweetened fruit juices, juice drinks, were handled as mixtures, and

servings were determined based on their fruit ingredients.

« Servings from all fruits, whether eaten plain or consumed as an ingredient of
any food, were counted toward servings of the fruits group.

o Fruit mixtures were separated into ingredients before serving weights were
assigned only when a serving weight consistent with Pyramid guidance could

not be determined for the food as consumed.

Milk Group (Milk, Yogurt, and Cheese)

o For milk and yogurt, the serving definition used was taken directly from
the pyramid, which defines a serving as 1 cup of fluid milk or yogurt.

e For cheeses (includes cottage cheese and cream cheese), serving
definitions were based on the pyramid's underlying criterion for a milk
serving, winch is that it should provide about the same amount of
calcium as 1 cup of skim milk (i.e., 302 mg).

« The most frequently used serving definition for natural or processed
cheese is 1.5 to 2 ounces, while that for dry cheese and reduced-fat or

nonfat: cheese is 1ounce.



For cottage cheese, servings sizes were defined in terms of the,
number of cups needed to provide 302 mg of calcium, and fat-free
cream cheese was assigned a serving size based on its calcium
content. Other types of cream cheese were counted toward the tip of

the pyramid.

Flavored milks, other than those made with whole, low fat, or skim milk,
& were handled as mixtures, and serving definitions were based on
their milk ingredients.

For dry milk, a serving was defined as the amount needed to yield 1
cup reconstituted or diluted.

Frozen yogurt, ice cream, .and other frozen dairy desserts were
considered as mixtures, and servings were assigned based on their
milk ingredients.

Most foods containing milk products were separated into ingredients,
and the number of servings from the milk group was determined based

on the; amount of milk or cheese the servings contained




Meat Group (Meat, Poultry, Fish, Dry Beans, Eggs, and Nuts).

L]

For the meat group, the pyramid recommends eating two to three
servings each day of meat or meat alternates; this is equivalent to 5 to
7 ounces of cooked lean meat, poultry, or fish.

To compute the HEI, CNPP used 2.5 ounces of lean meat as the
definition for a serving of the meat, poultry, or fish group.

Cooked lean meat is defined as meat, poultry, or fish that contains 9.35
grams or less fat per 100 grams or at least 90.65 grains that is not fat
per 100 grams.

For meat alternates, the Pyramid specifies amounts equivalent to 1

ounce of cooked lean meat as follows:

1/2 cup of cooked dry beans or peas or

| egg, 2 tablespoons of peanut butter or

1/3 cup of nuts or

1/4 cup of seeds, and

The same serving unit, ounces of cooked lean meat equivalents, was
used for all foods that count toward the meat group. This measure
standardizes the definition of a serving unit across the different types of
foods that count toward the meat group and presents the data in the
unit of measure in which the recommendation for the meat group is
specified.

Dry beans and peas were first assigned to the meat group when the
meat serving recommendations for meat was not met, after which they

were added to the vegetables group.
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Estimation of Food Group Serving Requirements
By Age and Gender:

To score food group consumption, CNPP determined the recommended
number of servings by food group for each person who participated in the 1999-2000
NHANES.

The Food Guide pyramid contains recommended number of servings of food
groups for many age/gender categories, and these recommendations were used.
Most age/gender groups had Recommended Energy Allowances (REA) that were
different from the three levels of energy intakes (1600, 2200, 2800 kilocalories)
presented in the Food Guide Pyramid.

Interpolations were used to estimate the required number of food group
serving for each of these age/gender groups. Food servings specified in the Food's
guide Pyramid for three food energy levels were used as a basis for interpolating

comparable food servings at other energy levels for each food group.

Similarly, males 18 to 64 years old have REA slightly higher than the highest
calorie level in the Food Guide pyramid. Simple extrapolation would result in a

greater number of servings than the maximums.

Because the Food Guide Pyramid does not specify food group servings for
diets beyond 2,800 kilocalories, CNPP truncated the food group servings at the

maximum numbers indicated by the Food Guide Pyramid.
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