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Abstract
Dietary Status Index: Association with Food Groups and Body Mass
Index in Rural East Tennessee Women Living in Public Housing

Objective: To determine if any differences existed in the number of servings per
week consumed from designated food groups between women with low, medium or
high Dietary Status Index (DSI) scores. Also, to determine if an association exists
between Dietary Status Index (DSI) and Body Mass Index (BMI). DSI, a measure of
both dietary adequacy and moderation, is the arithmetic mean of the Dietary Adequacy
Score (DAS) and the Dietary Moderation Score (DMS).
Subjects: 121 non-pregnant females, 18 years or older living in rural public housing
were self-selected from a multi-stage larger study, Housing Health Education Rural
Outreach (HHERO).
Design: Health Habits and History Questionnaire (HHHQ) Brief 87 version was used
to derive estimated nutrient intakes, which were used to calculate DSI. The DSI score
was rank ordered and expressed as tertiles (HIGH, MID, and LOW). Foods from the
HHHQ foods list were compressed into 27 food groups and respective servings per
week calculated. The women were also categorized as normal/ underweight or
overweight using a cut off point for BMI of > 27.3 kg/m’to represent the overweight
group.
Statistical Analysis: . Kruskall-Wallis test was performed to determine statistical

differences between weekly servings per food group and a LOW, MID, or HIGH DSI



(p £0.001). The Wilcoxon rank-sum test was performed to establish if a difference
existed in DSI scores between the overweight and normal/underweight groups.
Results: The only food group whose consumption was found to be statistically
different between DSI tertiles was fruits and juices (p=0.0009). Although trends in
consumption between DSI tertiles were noted for all food groups, large standard
deviations in servings per week limited statistical test differences. Prevalence of
obesity in this population sub-group was 51%. Mean BMI (28.85 +/- 7.45 kg/m?) fell
within the obese category. Caloric estimates were slightly higher in the normal weight
group than in the overweight group. Means for DSI, DAS, and DMS were 48.39 (+/-
17.50), 46.56 (+/- 28.44) and 50.21 (+/- 31.37), respectively. When DSI (p= 0.91),
DAS (p= 0.85), DMS (p=0.90) were tested for between BMI category differences, no
statistical differences were found.

Conclusions: The diets of East Tennessee women living in rural public housing could
be improved by increasing consumption of fruits and juice. Also, in this study of East
Tennessee women no diﬁ’erenc_es were found between DSI, DAS, and DMS scores
between those women who were overweight versus those who were

normal/underweight.



Preface
To aid the reader, an explanation of the format used for this thesis follows.
This thesis consists of three parts. Part I contains an introduction, an extensive review
of the literature and the proposed research questions. Parts II and ITI contain the

actual study written in journal style format for two publications.
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Part 1 Introduction, Purpose and Review of Literature



Introduction and Purpose

Knowledge of dietary patterns and nutritional status within a population is the
basis for nutrition monitoring. By monitoring nutritional status within a community,
the public health nutritionist can plan appropriate dietary interventions. When
knowledge of eating patterns or nutritional status is not known, then interventions may
not target the specific dietary patterns that are associated with poor health outcomes in
the community (1). This study assessed the food group pattemns of East Tennessee
women living in rural housing projects. Food group pattems rather than nutrient
intakes were investigated because interpretation of these patterns can produce very
specific intervention criteria (1-4).

A nutritious diet is one which is adequate in nutrients and without excess. The
Dietary Status Index (DSI), proposed by the United States Department of Agriculture,
measures both dietary moderation and adequacy. The intended use for this index is the
measurement of attainment of national dietary recommendations (5). In this study, the
DSI was used to analyze food group pattems in terms of dietary moderation and
adequacy and examined the association of the DSI with body fatness. Previous studies
using DSI measured dietary intake only. This study used for the first time the DSI as a
variable in determining associations between it and other variables (Body Mass Index
[BMI] and Food Groupings).

The purpose of this study was to determine the association between food

group patterns (as measured by food group analysis) and the DSI and body fatness (as



measured by BMI) and the DSI. Based on this analysis, population specific
comprehensive dietary interventions can be planned.

A review of the present available literature is discussed next.

Review of the Literature

Introduction

This chapter discusses demographic characteristics associated with poor health
outcomes, what specific chronic disease states affect women, and the validity and
reliability of the proposed measures and methods (BMI, Health Habits and History
Questionnaire [HHHQ], DSI, and food groupings). Lastly this chapter discusses the
eating pattems of low income women.
Demographics Associated With Health

Certain populations are at higher risk for developing disease than others.
Epidemiologists use demographic characteristics to describe associations between
health or disease risk and inclusion in a particular population. Although populations
can be divided into many demographic groups, those most often used are income, race
or ethnicity, level of education, and place of residence (ie, rural or urban) (6-7).

Healthy People 2000 (8), the national health promotion and disease prevention
objectives, reported highest risk populations, those with a greater risk for disease,
disability and death, as: low income, minority and the disabled. In an editorial, Blane

(6) stated that when United States (US) morbidity and mortality data are expressed in



terms of demographics, morbidity and mortality rates decreased as income and
education increased.

The National Longitudinal Mortality Study, analyzed by Sorlie et al (7),
reported the relative risk of family income, education, occupation and employment
status on mortality. Relative risk is a ratio of the incidence of a disease (in this case
morbidity and mortality rates) in persons exposed to a variable (income, education) to
the incidence in persons not exposed (9). This was a prospective longitudinal study of
non-institutionalized United States citizens who were 25 years of age or older. After
adjusting for factors associated with income (ie, employment status, education, marital
status and household size), there was a steady decrease in mortality risk as income
increased in both sexes. Relative risk for low income populations (income below
$5,000) was 1.00 for both men and women, while relative risk for high income
populations (income above $50,000) was 0.63 for men and 0.69 for women. Sorlie et
al concluded that as income rises, mortality risk decreases (7).

Demographic statistics taken from the Nationwide Food Consumption Survey
(NFCS) 1987-88 reported women between the age ranges of 19-24 and 51+ years
were less likely to live in households with both a female and male head of household
than 25-50 year old females (10). The percentage of women in this national dietary
study that were living in poverty was 22.1% of the 19-24 year olds, 9.3% of the 25-50
year old group and 15.4% of the 51+ group (10). A factor playing a significant part in

income and poverty is the gender of the household head. The 1990 US Census Data



(11) reported 16% of all households in the US are headed by women and 31% of these
households live in poverty. Of the households headed by women with children under 5
years of age, 57% live below the 1989 poverty index. Thus, female headed
households are at higher risk for poverty. Income plays a key role in access to medical
care, ability to purchase medicine and food, and the stage of a disease at which a
person seeks medical attention. All these factors make women living in poverty a
vulnerable population.

The Longitudinal Mortality Study addressed relative risk of educational status
on mortality. Sorlie et al (7) concluded that relative risk for mortality decreases with
increasing educational status. This relationship was strongest in populations under 65
years of age. Of the populations below 65 years of age, relative risk was almost two
times higher in people with less than a fourth grade education (rr = 1.35 for women
and 1.16 for men) compared to those with a college education (rr = 0.85 for women
and 0.70 for men).

The Piedmont Health Survey (12), conducted in five counties of South
Carolina, measured the relationship between active life expectancy and educational
attainment. Active life expectancy, estimated by using life expectancy tables and years
of life left free of disabling diseases, is a good measure of health status. It reflects
quality of life not just quantity. The study concluded that people with less than 12
years of education had an active life expectancy of 2.4 to 3.9 years less than those with

an educational attainment of more than 12 years.



Blane (6) described five mechanisms that can explain the relationship between
educational status and mortality: 1) Educational status is related to resources
available in the home as a child and the importance placed on education by the parent.
These factors affect attainment of adult educational status and behaviors carried into
adulthood. 2) Education and adult occupation are associated. When higher
educational status is attained, people can work in more technical/professional jobs,
which may have less work-related health risks. 3) Health education messages may be
received differently based on educational status. Degree of literacy is important in the
understanding of many technical aspects of health and disease. 4) Self concept of a
child affects both level of education and behaviors associated with health. 5) Health
status during childhood effects future health and educational attainment.

In the Longitudinal Mortality Study, Sorlie et al (7) clearly demonstrated that
education and income are independent risk factors for mortality. However, Cronin et
al (2) wamed that when using demographic data such as income, one must be aware
that other factors (ie, education, family size, race) influence results. Therefore, the
effects on morbidity and mortality may not be the results of one demographic variable
alone, but rather many demographic variables working in concert.

Women’s Health

Although women live longer than men, their health may not be as good (13).

Women are at greater risk for disabling diseases that affect mobility and decrease the

ability to accomplish activities of daily living. Chronic disease states affect women



more than men. Many of the problems women face add to poor health status. These
problems include higher rates of poverty, poor access to medical care and lack of
education. The American Dietetic Association and the Canadian Dietetic Association
(13) in a joint position paper on women’s health stated that the top five nutritionally
related diseases affecting women are cardiovascular disease, cancer, osteoporosis,
obesity and diabetes. These disease states and risk factors are discussed next.
Cardiovascular Disease. Although cardiovascular disease (CVD) is thought of as a
man’s disease, approximately 52% of all deaths from CVD in North America are
among women. CVD is the leading cause of death in women with half of all female
deaths in North America attributed to some cardiovascular event (13-14). CVD
usually occurs in women 10 to 12 years later than men and women are usually first
diagnosed with chronic versus acute stages of heart disease. Educational attainment
has a strong association with risk for cardiovascular disease in women (14). CVD is
associated with high intakes of total dietary fat, saturated fat, and cholesterol as well
as obesity (15). For this reason, a diet low in fat, saturated fat and cholesterol while
maintaining a healthy body weight is advised (15-17).

Cancer. Death from all cancers combined is the second leading cause of death in
women. Breast cancer is the most frequently diagnosed cancer in women followed by
lung and colo-rectal cancers (18). The association of breast cancer and dietary fat is a
controversial subject at this time. Epidemiological evidence and animal studies

suggest such a relationship exists, but clinical trials do not support this hypothesis (13,



18). Colo-rectal cancer has been associated with a diet high in fat and low in fruits,
vegetables and dietary fiber (13). For this reason, a diet low in fat with plenty of
fruits, vegetables and whole grain products is advised (16-17).
Osteoporosis. Osteoporosis is a condition where bones become less dense and more
porous. Osteoporosis can lead to bone fractures or disability due to decompensation
of the spine in post-menopausal women and the elderly. This disease affects women
more severely and more often than men. Factors that affect osteoporosis include
attainment of peak bone mass within the first 20-30 years of life and rate at which
bone is lost later in life. One factor that plays an important role in both peak bone
mass and rate of bone loss is calcium intake (19). For this reason, it is critical that a
woman’s intake of calcium meet or exceed recommended levels throughout her
lifetime.
Obesity. Obesity is a risk factor for heart disease, hypercholesterolemia,
hypertension, some types of cancer, diabetes, and atherosclerosis. It can contribute to
osteoarthritis, gallstones, and social/psychological problems (20-22). Kushner (22)
reported that when Body Mass Index (BMI), a measure of body fatness, exceeds 35
kilograms per meters squared, mortality risk doubles, but the strength of this
association decreases with age.

Prevalence of obesity in the United States has been tracked by various national
surveys over the last 35 years. The first survey that addressed the prevalence of

obesity in this country was the National Health Examination Survey (NHES), 1960 to



1962 (23). At that time the prevalence of obesity in the overall population was 24.3%.
Women had a slightly higher prevalence (25.7%) than did men (22.8%) with a greater
disparity between the two sexes found in the black population (women 41.6%, men
22.1%) (24). From 1971 through 1974 data for the National Health and Nutrition
Examination Survey I (NHANES I) were collected (25). Prevalence of obesity
increased slightly for the entire population to 25.0% (24). Prevalence increased

equally in both races and sexes (24).

Subsequent NHANES surveys (NHANES II and NHANES III) were
completed in 1976-1980, and then again in 1988-1991 (26-27). Prevalence of obesity
for the entire adult population was 25.4% (NHANES II) and 33.3% (NHANES III)
(24). NHANES III data showed a higher prevalence of obesity in women (34.9%)
than men (31.7%) with a much greater disparity in the black population (women
49.2%; men 31.8%). Women’s prevalence rates for obesity remained equal to men’s
rates until after age 30. Differences were the largest between men and women in the
age range of 50-59 years of age (women 52.0%; men 42.1%). After age 60, the
difference in rates between males and females was similar with the rate in women only
slightly higher than that in men (women 41.4%; men 40.9%). The prevalence of
obesity in the US population has increased dramatically over the last thirty years.
Results of national surveys show that US women have a greater tendency toward

obesity than men and the greatest risk for obesity is in black women. Since obesity is a



risk factor for many chronic diseases, this risk factor alone places women at greater
risk for chronic diseases than men (24).
Diabetes. Obesity places women at greater risk for diabetes mellitus, a metabolic
disorder associated with abnormal metabolism of carbohydrate, fat and protein.
Diabetes affects over 13 million people in the US. Incidence of diabetes in women is
approximately 60% of all new cases (28). Common problems linked with diabetes
result from the inability of the body to maintain blood sugar levels (euglycemia)
properly within strict parameters resulting in either high blood sugar (hyperglycemia)
or low blood sugar (hypoglycemia). Complications associated with high blood sugar
include: blindness, heart disease, hyperlipidemia, hypertension, peripheral neuropathy,
and nephropathy (28). Complications can be reduced through proper control of diet,
medication, and exercise to promote euglycemia (29). Social and cultural factors play
an important role in whether a person with diabetes can control her/his diabetes (28).
Nutrition can play a key role in development and possible prevention of
cardiovascular disease, some forms of cancer, osteoporosis, diabetes and obesity. The
Dietary Guidelines for Americans (17), National Research Council’s
recommendations on diet and health (16) and the Food Guide Pyramid (30)
incorporate the latest research into nutrition goals that Americans can follow to
prevent the onset of chronic disease. These recommendations are to decrease the
amount of fat, saturated fat, cholesterol and sodium, while increasing the number of

servings from fruit, vegetables, low fat dairy and whole grain groups. These

10



recommendations also include the mamtenance of a desirable healthy weight for
height. The next section discusses measurements of body weight and determination of

body fatness.

Body Mass Index

There are many ways to measure body fatness. The measure of body fatness
and that measurement’s standard cut off points for obesity and severe obesity affect
prevalence rate reporting. Available methods include hydrostatic weighing, skin fold
measurements, bioelectric resistance, and combinations of height and weight measures
(31).
Hydrostatic Weighing. Hydrostatic weighing is a common technique used to
determine percent body fat. The body is composed of two compartments: adipose and
lean body mass. The lean body mass compartment consists of bone, muscle and extra-
cellular water. Hydrostatic weighing is based on the premise that the adipose
compartment weighs less than lean body mass. Subjects are weighed underwater with
special equipment. Mathematical equations are utilized in determining percentage of
body fat. This technique has been labeled the gold standard for determining body
fatness. Limitations are expense and willingness of participants to travel to
measurement sites and to undergo the procedure (31). Hydrostatic weighing is not

recommended if the participant is elderly, a child, or obese (32).
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Skinfold Measures. Skinfold measures are a very common way to determine body
fatness (32). Skin is pinched and the diameter of the fat folds is measured with a
caliper at specific sites on the body. Measurement requires a caliper and measuring
tape. Skinfold measures are easy to administer and portable. Inter-observer error can
be introduced if multiple measurements are not taken by a trained professional (31-
32). Skinfold measures estimate subcutaneous fat stores (32). When subcutaneous fat
is not equally distributed, then single skinfold measures may not provide valid
estimations of total body fat. Skinfold measures are best used when multiple
measurements at different times and sites can be taken and subsequent measurements
are evaluated for changes or in clinical situations when protein calorie malnusrition is
suspected (31-32).

Bioelectric Resistance. Bioelectric resistance measurements are based on the premise
that the water and electrolyte portion of the lean body mass conducts electricity better
than fat mass (31). Electrodes are placed on one hand and the corresponding foot and
resistance to an electrical current is measured. Mathematical equations are used to
derive the percentage of body fat (32). The procedure is simple, safe and quick (31).
However, any condition that may cause water retention (eg, heart failure,
hypertension, renal failure, or edema) or dehydration (eg, fever) will decrease its
accuracy (32).

Weight and Height Indices. Weight and height measurements are the most common

measures of obesity used in epidemiological studies (31). Willett (31) suggests that

12



height and weight indices used to measure obesity should meet the following criteria:
a) correlate well with percent of body fat and b) not correlate with height. Two
common obesity measures derived from only height and weight data are relative
weight and obesity indices (31).

Relative Weight. Relative weight is weight expressed as a percentage of a
standard weight (31, 33). This method often uses a table of heights and weights. The
Metropolitan Life Insurance Company’s height and weight tables are the most
commonly used height and weight tables. They are derived from mortality data
gathered from people who purchased life insurance. The weights on the tables are
associated with the lowest mortality rate for height and body frame size. The
Metropolitan Life Insurance Tables are used to derive desirable or ideal weight for
weight gain or loss in the clinical setting (34).

The Metropolitan Life Insurance Tables were established in 1959 for adults 25
years of age and older. In 1983 the tables were revised. The weights in the 1983
tables were slightly higher than the 1959 tables and applied to adults aged 25-59 years
of age (32-33). The table’s standard weight for height tends to be much lower than
standards based on national studies (31). The Dietary Guidelines for Americans
contains also a height/weight table derived from National Research Council data (35).

Relative weight correlates poorly with height (33), thus, meeting one of the

criteria set by Willett (31). Although, relative weight is easy to interpret, calculate,
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and measure, it varies depending on what standard is used (33). This would allow for
many interpretations of study data (31).

Obesity Indices. Obesity indices are ratios of height and weight (31). The
most accepted ratio used today is Quetelet’s Index, which is commonly referred to as
Body Mass Index (BMI). BMI is calculated by dividing weight in kilograms by height
in meters squared. Of the obesity indices that can be used, Quetelet’s Index has the
lowest correlation with height, making it the better indicator of body fatness (31).
BMI indicates relative fatness and can be a reasonable substitute for other measures of
percentage of body fat (21). BMI does not measure percent of body fat directly, but
rather measures body fat in relation to height (34). Advantages of using BMI are the
elimination of reference height and weight tables (21), the use of one standard value
which aids in interpretation, low cost, ease of use, and accuracy (34). Calculations
may be more difficult than relative weight, but interpretation is simpler. The
disadvantage of BMI is heavily muscled individuals (eg, body builders or construction
workers) will have a high BMI, but not necessarily high body fat (34).

Roche et al (36) reported on the validity of BMI as a measure of percent body
fat and total body fat. They (36) used underwater weighing as the standard reference
data for percent of body fat and total body fat (percent of body fat multiplied by
weight). Hydrostatic weighing usually is referred to when testing validity of a measure
for body fat composition. Anthropometric data were taken and BMI, weight, relative

weight, and other obesity indices were calculated. Among men aged 18 to 49 years,
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BMI had the highest correlation with both percent of body fat (0.77) and total body fat
(0.87). Among women age 18 to 49 years, BMI had the highest correlation with total -
body fat (0.92) and the second highest, after tricep skinfolds (0.77), with percent
body fat (0.75) (36). Thus, BMI may be used as an indicator of body composition in
adults.

Using BMI to Determine Obesity Prevalence. Determining the prevalence of
obesity in a population should be dependent on a single standard of one of the
previously mentioned measures. A review of the literature revealed that this is not the
case (22,33,36-42). Cut off points are established for BMI for overweight and
severely overweight. However, a single standard cut off point has not been established
and used by all researchers. Some researchers can not even agree on the termmology
used to describe obesity. What is termed obese and severely obese by one researcher
is termed overweight and severely overweight or morbidly overweight to another
researcher (22,33,36-42). Cut off points for overweight based on the Metropolitan
Life Insurance Tables are generally 120% of desirable weight for adults age 25-59
years (34) or a BMI of 27.0 kg/meters squared.

The National Center for Health Statistics (NCHS) established cut off points for
overweight and severely overweight using NHANES II data (34,37). Overweight was
defined as greater than or equal to the 85th percentile of adults age 20-29 years or a
BMI of 27.3 kg/m” (37). Severe overweight was defined as greater than or equal to

the 95th percentile of adults age 20-29 years or a BMI of 32.3 kg/m’. The age group
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0f20-29 years was used as a reference because most adults complete growth or have
stopped growing in this decade and therefore weight gain is no longer associated with
growth. These cut off points are used as the standard reference to calculate
prevalence of obesity for both NHANES II and NHANES III. This standard reference
was applied to adults age 20-74 years of age in NHANES II and adults equal to or
greater than 20 years in NHANES III (34). The reasoning behind NHANES III using
the same standard reference cut off points for obesity as NHANES II was to establish
if the population as a whole was heavier in 1988-1991 than in 1976-1980 (34). When
using the same cut off point, researchers can analyze trends over time as described
earlier in this thesis.

Whether there should be a different standard cut off point for BMI in the
elderly and the age at which it should be used are controversial. The normal effects of
aging can result in changes in body composition (loss of muscle mass), changes in skin
texture, and a slight decrease in height (38). The age at which these changes occur
varies with the individual. Chumlea et al (38) reported that after age 50-60 years
stature and weight start to decrease. Height can decrease by 0.5-1.5 centimeter per
decade, while weight can decrease by approximately 1.0 kg/ decade. Kuczmarski (39)
reported changes in body composition, with a decrease in lean body mass, around 75
years of age. He (39) explained the decrease in lean body mass as organ atrophy, loss
of skeletal muscle, decease in total body water, and small losses in skeleton depending

on degree of osteoporosis. For these reasons, BMI standards will be difficult to
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determine in the elderly until a national study incorporating large numbers of elderly
citizens can be conducted (37-38). NHANES II (26) only contained data on
individuals below 74 years of age. Oversampling of the elderly in the NHANES Il
study (27) may provide national data necessary to determine BMI standards for
categories of obesity in the elderly. However, these data are not available currently.
The Dietary Guidelines Advisory Committee (35) in their Report of the Dietary
Guidelines Advisory Committee on the Dietary Guidelines for Americans, 1995
reported no justification at this time for differing BMI cut off points for obesity at

differing ages.

Factors Affecting BMI. There are many factors associated with obesity. Tavani et al

(43) in a study conducted in Milan, Italy described correlations between BMI and

possible factors affecting BMI in 832 women age 19-80 years. His findings were as

follows:

e BMI increased with age until age 45-54 years.

e BMI decreased with an increase in education and income.

e Married women had higher BMIs than single women.

e Light and moderate alcohol consumption had no effect on BMI, but heavy alcohol
drinkers had lower BMlIs.

e Women in the highest category of total energy and total fat intakes had BMIs

significantly lower than women with the lowest intakes.
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e Oral contraceptive users had higher BMIs than those who did not use oral
contraceptives.

e Smokers had lower BMIs than non-smokers.

¢ No association was found between BMI and servings of bread, vegetables or
fruits.

e Number of children a woman had was positively associated with BMI. Women
younger than 25 years or older than 35 years at time of first delivery had higher
BMIs (43).

Pasquali et al (44) studied the effects of menopause on BMI in 596 women
ages 43-58 years. They (44) concluded that women gain weight while going through
menopause, but lose some but not all of that weight gain post-menopause.

From the literature (43-44) cited it appears that women at risk for obesity and
obesity related diseases are of low income, low educational attainment, with multiple
numbers of children, non-smokers, married, and have low calorie and fat intakes.
Dietary Assessment

Dietary data collection methods include dietary history, food records, 24 hour
recalls, and food frequency questionnaires. These methods attempt to examine usual
and actual dietary intake. No one method can truly measure dietary intake, but from
these methods estimates of dietary intake can be obtained. Advantages and

disadvantages of each method are explored in this section.
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Diet History. A diet history is a combination of the 24 hour recall and a history of
eating habits. Extensive interviews are conducted using questions regarding food
likes/dislikes and food behaviors (32). Often dietary history can establish eating
pattems of the past and present which can be associated with risk factors of disease
(45). The disadvantages are requirement of a trained professional to extract a dietary
history and amount of time required for data collection (32).

Diet Record. In the diet record method a survey participant records all food and
drink consumed in a given time period (32). Participants are trained on how to weigh,
measure, estimate portion size, identify cooking preparation techniques and ingredients
in recipes and record all foods and beverages eaten. For precise and accurate dietary
data, participant compliance and motivation must be extremely high. Diet record data
of seven consecutive days is considered optimal to decrease bias due to day to day
variation in the diet (32). However, if the length of the survey time becomes too long,
then compliance may decline. Bias can be introduced also if a survey participant
under-reports foods eaten (46). Strengths of this method are it: does not depend on
the participant’s memory; provides detailed information of dietary intake; and is
reasonably valid. Limitations of this method are: a high degree of participant
compliance is needed; participants must be literate; it is time consuming; and the act of
recording itself may alter the diet (47).

24 Hour Recall. In the 24 hour recall method, the participant is asked to recall all

foods and beverages consumed in a 24 hour period, or the previous day. The recall
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includes descriptions of all food and beverages eaten, preparation techniques, and
portion sizes (32). This method requires participants with good short term memories.
The strengths of this method are it: takes only 15 to 20 minutes to administer; is
inexpensive; provides detailed information on foods eaten; requires less participant
burden than diet records; can be used to estimate a survey group’s nutrient intakes;
and does not alter the usual diet. The limitations of this method are it: may not
represent usual intake; may under or over-report dietary intake (due to omissions of
condiments and beverages) ; and can produce inaccurate data when unusual food
intake occurred on the recall day. The 24 hour recall method can be a weak measure
of usual dietary intake when high day to day variability exists. When used in large
surveys, an assumption is made that deviations in intakes will balance one another.
Multiple days of 24 hour recalls and dietary records usually are needed to portray
usual dietary intakes more accurately (47-48).

Many factors affect the ability of dietary records and 24 hour recalls to
represent usual intake. These factors include: the number of data collection days;
nutrients being investigated; wﬁether the collection days represent typical food intake;
accuracy of the food record; and survey sample size (49-50). Bastiotis et al (50) used
food records obtained over a full year period from 29 subjects to estimate the number
of days of food records needed to estimate nutrient intakes to within 10% of the
participant’s average intake 95% of the time. Researchers assumed that one full year

of dietary records could represent usual dietary intake. Bastiotis et al (50) concluded
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that the number of days needed to estimate usual dietary intake was 14 days in those
individuals with little daily variation in caloric intakes. However, the number of days
needed to estimate usual dietary intake increased with an increase in variability of day
to day caloric intake. The number of days needed to estimate a group’s usual dietary
intake was less than that of an individual and increasing the number of subjects
decreased the number. of days needed. Bastiotis et al concluded also that the number of
days of dietary records needed depended on the nutrients in question and the sample
size.

In an effort to reveal how often over and underreporting of dietary intake by
study participants occurs, Mertz et al (51) compared dietary records to caloric intakes
needed for weight maintenance in 266 subjects. Participants were fed an isocaloric
diet and asked to keep detailed dietary records for 45 days or more. Of the
participants, 81% reported dietary intakes of 700 +/- 379 kilocalories less than intakes
necessary to maintain weight, 8% reported diets higher in kilocalories needed to
maintain weight and only 11% reported isocaloric intakes. The number of kilocalories
reported versus the number of kilocalories required to maintain weight was under-
reported by women by 428 kilocalories. No significant changes in weight could
explain the discrepancy between reported caloric intake and caloric intake needed to
maintain weight (51). Therefore the number of days of dietary data collected, sample
size and degree of under or over-reporting are important factors when using dietary

records and 24 hour recalls to estimate nutrient intake.
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Food Frequency Questionnaire. Food frequency questionnaires (FFQ) can assess
usual diet through a series of questions conceming the frequency with which the
participant consumes certain foods known to be major sources of dietary components
in the diets of similar populations (45,47-48). Foods are grouped together by major
nutrients provided (eg, apples and applesauce). Serving size is representative of
serving sizes eaten in a larger but similar population. The interviewer asks questions
regarding portion sizes consumed and frequency that each food/ food group is eaten.
Advantages of using food frequency questionnaire are it: can be self administered or
administered by a trained professional; is easy to administer; is low cost; has limited
participant burden; and better represents usual intake than other dietary intake
methods (47). Limitations of food frequency questionnaire are it: is dependent on the
participant’s ability to conceptualize and describe his/her diet; may not represent eating
patterns, portion sizes, and preparation techniques of certain sub-groups of the ,
population and thus under or over-estimates dietary intake; does not collect data on
specific foods but food groups, therefore decreasing accuracy of reporting of specific
foods eaten; estimates portion size in broad terms ( eg, medium bowl), therefore
decreasing accuracy of reporting of portion size; and cannot estimate absolute value of
macro and micronutrients (43,52-53).

Food frequency questionnaire (FFQ) can be a useful tool. Appropriate uses
include: assessing the relationships between dietary patterns and dietary guidelines

(52); assessing relationships between factors affecting dietary intake (ie, dietary
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knowledge, attitudes, and behaviors) and health indicators (52); and comparing
nutrient intakes of differing demographic groups (53). Since FFQ data are more
representative of usual dietary intake, FFQ data can be used to report on the
relationship between diet and disease (53).

Block et al (3,54) state that the food l