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ABSTRACT

Diet quality index (DQI) offers a new way of comparing eating habits across populations and across countries. Nutrients and food
consumption data from 100 elderly Korean women aged 65 and older were collected in Seoul or Kyunggi-do, Korea by the 24 hour
recall method. Diet quality index (DQI) was computed for 1049 elderly women (65 and older) from the 1994 - 1996 Continuing Survey
of Food Intakes by Individuals (CSFII) in the US according to US dietary guidelines, and applied to the diet of elderly Korean women
for purposes of comparison. A modified 16-point DQI awarded 2 points each for moderate consumption of fat (< 30% energy), saturated
fat (< 10%), cholesterol (< 300 mg/day), sodium (< 2400 mg/day), and protein (< 100% RDA), adequate intakes of carbohydrate (>
50% energy) and calcium (> 100% RDA), and plenty of fruits and vegetables (> 5 servings). Criteria were based on US dietary guidelines.
Partial scores were given if subjects were close to meeting these cutoft points. Diets with < 300 mg cholesterol/day were reported by 97%
of the Korean sample and 82% of the American sample, while 90% of the Koreans and 42% of the Americans met the goal of < 30% of
energy from fat, and 98% of the Koreans and 47% of American met the recommendation of < 10% of energy from saturated fat. In
contrast, only 8% of the Korean sample met the sodium recommendation of < 2400 mg sodium per day, whereas 54% of the American
subjects met this goal. The mean DQI scores were 10.1 for the elderly American women and 11.3 for the elderly Korean women. Overall,

the elderly Korean diet was more consistent with the US dietary guidelines than the elderly American diet.
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INTRODUCTION

Many clinical and epidemiological studies have addre-
ssed the impact of diet on chronic disease risk. In most
cases, the focus has been on the role of individual nu-
trients and foods and their relationship to selected health
outcomes. For example, the high consumption of fats
and saturated fats have been linked with the increased in-
cidence of cardiovascular disease and different forms of
cancer,” whereas the consumption of monounsaturated
fats and moderate consumption of alcohol have been as-
sociated with lower disease risks.?®

Human eating behavior, however, is a complex and
multidimensional phenomenon.*® Given the complexity
of human diets, focusing on the effect of a single nutrient
or food on a specific health outcome may overlook wh-
ole diet related risks. Therefore, it is useful to examine
global indices of food and nutrient intake that integrate
several related aspects of dictary intake concurrently.

Assessing the quality of the total diet is a relatively new
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focus in nutritional epidemiology.*® Although the issues
of dietary variety and nutrient adequacy have been ad-
dressed previously,”"¥ nutrition research has only recently
explored the issue of diet quality and begun to devise
new methods for assessing healthful eating patterns.®?
One such measure, the diet quality index®? has been
used to assess the degree of compliance with a healthful
diet as defined by dietary recommendations issued by US
federal government agencies.'*'® In some studies, low-
scoring diets characterized by omission of several food
groups were associated with increased cancer and car-
diovascular disease related mortality.'”"® But assessments
of healthful eating patterns using diet quality indices have
been largely limited to US populations.®”'®

In recent years there has been an increasing interest in
assessing the food intake and diet quality of Koreans by a
variety of dietary indices.”?” However, an appropriate in-
strument for evaluating the diet quality of the Korean
diet has not been developed. Therefore, evaluative criteria
developed in the US*"® were used in the present study to
assess the diet quality of elderly Korean women and to
compare their diets to elderly women in the US. Overall
diet quality of both ethnic groups was assessed by mod-
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ifying the diet quality index (DQI) tool developed by
Patterson et al.? and modified by Chung et al.."* The pur-
pose of evaluating diet quality according to the US
dietary standard was to shed new light on the Korean
diet, and to be a foundation for developing new metho-
dology for assessing the Korean diet.

METHODS

1. Korean data

Korean subjects were 100 elderly women aged 65 years
and older residing in Seoul or Kyunggi-do Province.
They were surveyed from May 1 to June 30, 1997. Stu-
dents majoring in nutrition interviewed subjects with
questionnaires and collected dietary intake data by the 24-
hour recall method. Nutrient intakes were calculated by
food composition data® using Nutass (Ewha computer
program for nutrient analysis).”” Mean dietary nutrients as
%RDA were calculated according to the Korean Re-
commended Dietary Allowances.®® Heights and weights
were measured, and Body Mass Index (BMI) was com-
puted by weight/height’ (kg,/m’).

2. American data

Data reported in this study were obtained from the na-
tionwide 1994—-1996 Continuing Survey of Food In-
takes by Individuals (19941996 CSFII),* conducted by
the US Department of Agriculture. CSFII is based on a
nationally representative sample of non-institutionalized
individuals residing in the US. Dietary intake data were
collected by two in-person interviews using 24-hour
dietary recall, conducted on two non-consecutive days.
Data analyses were based on mean of 2 days. Subjects
selected for this analysis were 1049 women aged 65 or
older.

3. Diet quality index (DQI)

As suggested earlier, the DQI instrument used in this
study was a modification of the tool developed by Patt-
erson et al? or Chung et al'? The DQI awards points
based on full or partial compliance with US dietary re-
commendations reported in the National Academy of Sci-
ences' publication Diet and Health® (Table 1). The US
Diet and Health recommendations are based on a mul-
tidisciplinary committee's review of epidemiological and
clinical evidence linking dictary factors to chronic disease
risk. This provides a standard for evaluating the diet.

In addition, the US recommendations are specific, qua-
ntitative and ranked by their public health importance.

Table 1. The criteria used for diet quality index based on US dietary
guidelines

. s Points given
Dietary guidelines o ] 3
Energy from fat (%) > 40 30-40 <30
Energy from saturated fat (%) > 13 10-13 <10
Cholesterol {mg) > 450 300-450 <300
Sodium (mg) > 3400 2400-3400 <2400
Energy from carbohydrate (%) <44 44 -50 >50
Calcium (%RDA) <67 67-100  >100
Protein (%RDA) > 150 100-150 <100
Fruit & vegetable intake (serving) <3 3-5 >5

Criteria used for the DQI were the following: consum-
ption of a diet containing less than 30% energy from fat (2
points); less than 10% energy from saturated fat (2 po-
ints): and less than 300 mg cholesterol per day (2 points);
more than 50% of energy form starches and other com-
plex carbohydrates (2 points); additional points were add-
ed if the diet contained adequate calcium intake {approxi-
mately RDA levels: 2 points); moderate protein intakes
(less than 100% RDA: 2 points): limited sodium intakes
to 2400mg (2 points). and five or more servings of a
combination of vegetables and fruits (2 points). Partial
scores were given if subjects were close to meeting these
cutoff points. DQI scores were calculated by summing
up the above points from 8 categories. Scores could ra-
nge from 0 to 16. The higher the DQI score, the better
the quality of diet. DQI scores were computed for both
elderly US and Korean women. In the case of the Kore-
an sample for computing DQI, a few minor modifica-
tions were made. The Korean RDA for protein and cal-
cium were used instead of the US RDA, and Korean serv-
ing sizes for fruits and vegetables were used instead of
US serving sizes.

4. Statistical analyses

A ttest was used to compare mean differences bet-
ween the elderly Korean and American women using the
Statistical Analysis System (SAS).*

RESULTS

1. Subject characteristics

The mean ages of the Korean and American samples
were 72.1 years and 73.7 years respectively (Table 2). As
expected, mean height and weight of the elderly Am-
erican women were significantly taller and heavier than
the elderly Korean women. Consequently, the BMI of
American subjects was significantly higher than that of
the Korean subjects.
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Table 2. Subject characteristics
Korean (n = 100)

United States (n = 1,049)

Age 721 + 54" 737 £ 6.8
Height (cm) 1536 £ 5 161.9 + 12
Weight (kg) 53.9 + 8.1 75.5 & 58
BMI (kg/m?) 228 + 32 28.1 + 14
1) Mean + SD

Table 3. Comparison of nutrient Intakes between elderly Korean and
United States women aged 65 and older

Korean United States

(n = 100) (n = 1049)
Energy (Kcal) 1523.3 + 430.9" 1397.6 + 462.6**
Carbohydrate (g) 2357 + 54 1829 + 66.4**
Protein (g) 64.8 + 28 57.5 + 21.1*
Fat (g) 357 £229 50.1 + 22.3**
Saturated fat (g) 45 + 56 16.3 £ 8**
Cholesterol (mg) 43.4 £+ 90.3 2015 £+ 128*
Calcium (mg) 437.8 + 231.8 590.8 & 304.5**
Iron (mg) 1.1 £ 5.4 12.1 + 59"
Na (mg) 5430.4 £ 2534 2411.6 + 928.5**
Vit A (RE) 338.1 + 2335 1030.7 + 1099**
Thiamin (mg) 1+06 1.2 + 0.5%
Riboflavin {mg) 104 1.5 £ 0.7**
Niacin (NE) 129 + 6.7 17.3 £ 7.2%
Vit C (mg) 759 4+ 523 92 + 65.2*
1) Mean = SD

*Means are significantly different (p < 0.05) by t-test.
**Means are significantly different (p < 0.0001) by t-test.
NS: Means are not significantly different at oo = 0.05.

2. Energy and nutrient intakes

Energy and nutrient intakes of the subject samples are
presented in Table 3. Mean energy intakes were 1523
kcal/day for the Korean sample and 1398 kcal/day for
the American sample. The elderly Korean women had
higher carbohydrate and protein intakes and significantly
lower intakes of fat, saturated fat, and cholesterol than
the group of the elderly American women. Fig. 1 out-
lines the nutrient composition of the Korean diet (in per-
centage of total energy): 64% carbohydrate, 17% protein,
19% total fat, and 3% saturated fat. Corresponding values
from CSFII data for the elderly US group were: 52% car-
bohydrate, 16% protein, 32% total fat, and 10% saturated
fat. Arguably, and allowing for differences in dietary in-
take methodology, the US diet of elderly women, as as-
sessed by the CSFII data, came closer to meeting the US
dietary recommendations regarding carbohydrate (= 50%
energy). On the other hand, the Korean diet was close to
the Korean dietary recommendation of 65% carbohydrate,
15% protein, 20% fat.

The elderly US women's dictary consumption of cal-
cium and all vitamins were significantly higher than the
Korean elderly, whereas sodium intake for Korean sub-
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Fig. 1. Comparison of nutrient composition (%) of energy between eld-
erly Korean and American women.

jects was significantly higher than that for the elderly US
women (Table 3).

A comparison of mean dietary nutrients as %RDA bet-
ween the elderly Korean and American women is present-
ed in Table 4. The Korean women consumed less energy,
calcium, iron, vitamin A riboflavin according to Korean
recommendations, but consumed more than 100% of the
Korean RDA for protein and vitamin C. In contrast, the
elderly American women consumed more than 100% of
the US RDA for protein, iron, vitamin A, thiamin, ri-
boflavin, niacin and vitamin C, but less energy and cal-
cium. While energy consumption was higher as %RDA
for the aged Korean women than for the elderly Am-
erican women, consumption of protein and vitamin C
were not significantly different between the Korean and
American groups. Intakes of other nutrients (expressed as
%RDA) were significantly higher for the elderly American
women than for the elderly Korean women (Table 4).

3. Diet and the US health recommendations

The US dietary guidelines, as specified in the Diet and
Health report were used to compare the Korean and US
in spite of obvious differences in the diets of both coun-
trics. The proportion of respondents whose diets were con-
sistent with the US dietary guidelines is shown in Table 5.

Approximately 42% of the US subjects met the most
important recommendation of keeping total fat intake to
less than 30% of energy, and 47% met the guidelines of
reducing saturated fat intake to less than 10% of energy.
Most elderly American women (82%) met the cholesterol
goal of 300 mg per day, but only 35% consumed a diet
containing more than 50% of energy from carbohydrate.
About 38% of the sample had a protein intake less than
the 100% of the RDA for protein, 54% met the goal of
limiting daily intake of salt to 2400 mg or less, and 21%
consumed more than the 100% of the RDA for calcium.
The goal of five or more servings of fruits and vegetables
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Table 4. Comparison of nutrient Intakes as %RDA between elderly Kore-
an and United States women aged 65 and older

Korean (n = 100) United States (n = 1049)

Energy 943 + 258" 73.6 &+ 2437
Protein 107.2 + 46.6 1151 + 42.2™
Calcium 62.5 & 33.1 73.9 + 38.1*
Iron 88 £ 44.8 121.5 + 58.6**
Vit A 48.2 + 334 128.8 + 137.4**
Thiamin 101.2 + 64.3 123.9 + 51.7**
Riboflavin 81.8 + 35.2 126.6 + 56.2**
Niacin 99.4 £ 51.3 132.9 £ 55.6**
Vit C 138 + 95.1 153.4 + 108.7"

" Mean + SD as %RDA (Kofean RDA) for elderly Korean women.

Y Mean + SD as %RDA (US RDA) for elderly US women from CSFII
CD Rom.

*Means are significantly different (p < 0.05) by t-test.

**Means are significantly different (p < 0.0001) by t-test.

NS: Means are not significantly different at oo = 0.05.

Table 5. Korean and American respondents whose diets met US dietary
guidelines

- Korean American
Guideline " 7 - %

< 30% fat energy 90 90 439 41.8
< 10% sat. fat energy 98 98 493 47
> 50% carbohydrate energy 88 88 366 349
< 300 mg/day cholesterol 97 97 859 81.9
< 2400 mg/day sodium 8 8 567 54.1
< 100% RDA protein 52 52 403 384
> 100% RDA calcium 11 11 215 20.5
> 5 servings fruit & vegetable 57 57 399 38

Total 100 1049

was met by 38% of the sample.

Evaluation of the Korean diet according to US guide-
lines indicated that 90% of the Korean sample consumed
a diet consisting of less than 30% of energy from fat, 98%
of the sample consumed less than 10% of energy from sa-
turated fat, 97% consumed less than 300 mg/day cho-
lesterol, 88% consumed a diet containing more than 50%
of energy from carbohydrate, and 52% derived less than
100% of the Korean RDA for protein. Consumption of 5
servings of fruits and vegetables was met by 57% of the
Korean sample. Although only 8% of Korean subjects con-
sumed less than 2400 mg/day sodium, and only 11%
consumed greater than 100% of the Korean RDA for cal-
cium, most of the dietary consumption patterns of the
Korean subjects showed more consistency with the US
dietary guidelines than the dietary patterns of the Am-
erican sample.

4. Diet quality index

In a previous evaluation of 1995 CSFII data,” elderly
women had the highest DQI scores of any age or gender
group in the US population. This was in part due to the
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Fig. 2. Percent distribution of Diet Quality Index for elderly Korean and
American women.

moderate consumption of fat, saturated fat, and cholester-
ol, and lower energy intake of elderly women compared
to other age and gender groups. However, comparison
of DQI scores between elderly Korean and US women in-
dicate significantly higher scores for the Korean group
than the American group. Mean DQI score of the elderly
Korean women was 11.3 + 1.4 out of 16 points, while
the elderly American women had a mean DQI of 10.1 +
2.9 points.

The percent distribution of diet quality index (DQI)
for Korean and American women is shown in Fig. 2. Ap-
proximately 90% of Korean respondents scored between
10 and 13 points, while 53% of American subjects scored
between 10 and 13 points. The percent distribution of
dietary quality index (DQI) was more widely dispersed
among the elderly US women than among the elderly
Korean women.

DISCUSSION

Dietary intake assessments have traditionally focused on
a single nutrient or on the nutrient composition of the
diet rather than on the patterns of food selection. Food-
based analyses of the total diet are currently assuming an
increasingly prominent place in nutrition research.® As-
sessment of diet quality based on human eating behavior
represents a relatively new tool in nutritional epidemio-
logy.

The Diet and Health recommendations”™ provide an
important standard for cvaluating diets. Dietary indices
developed from these guidelines have been verified and
validated for a risk gradient predictive of chronic disease
using the American 198788 Nationwide Food Con-
sumption Survey (1987 —88 NFCS) data.*'” The metho-
dology of measuring diet quality by an index based on
US dictary guidelines has already been used to assess diet
quality and dietary diversity of French adults %
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In the present study we used a modified version of the
DQI to evaluate the diet quality of a large and represen-
tative sample of elderly American women and a selected
sample of aged Korean women. Good diet quality, as
measured by the DQI tool, is associated with diets that
are lower in fat, saturated fat, cholesterol, limited in so-
dium, moderate in protein, adequate in calcium, and a
significant consumption of grain products, fruits and vege-
tables.”*®

The dietary habits and dietary consumption of Koreans
are different from those of Americans. Furthermore, the
Korean dietary guidelines® are different from the US gui-
delines, particularly in terms of fat consumption. Due to
the typically low consumption of fat among Koreans, the
Korean dietary guidelines recommend that Koreans con-
sume 20% of total energy as fat. The mean percent of fat
energy consumed by the elderly Korean in the present
study was 19%: 58% of the subjects consumed diets with
less than 20% of energy from fat, and 90% consumed less
than 30% of energy from fat. In contrast, the elderly Am-
erican women had a mean fat intake of 32% of energy.
Only 7% consumed less than 20% of energy, while 42%
consumed diets that derived less than 30% of energy
from fat. These large differences in.fat intake may limit
the applicability of the American dietary standard based
DQI tool to populations with significantly lower fat in-
takes, as in the case of the Korean population. Therefore,
an appropriate instrument should be developed in the
near future to measure the overall diet quality of the
Korean diet. Furthermore, evaluating the quality of the
Korean diet in relation to potential health outcomes is
also a research topic of considerable interest.

Use of the DQI tool in the present study pointed out
several differences between Korean and American diets.
Our study shows that elderly Korean women had better
diets by American standards than the elderly US women
particularly in terms of consumption of fat, saturated fat
and cholesterol. This observation was apparent, even
though in previous studies'” the elderly American diet
was considered more healthy than diets of younger Am-
erican women. The study of 1995 CSFII data indicated
that among women aged 18 years and older,"” only 35.9%
consumed less than 30% energy from fat, 41.4% con-
sumed less than 10% energy from saturated fat, and 78.9%
consumed less than 300 mg cholesterol per day. Similarly,
among women aged 19 to 50 years in the 1987-88 Na-
tionwide Food Consumption Survey,” only 14.5% met
the most important goal of keeping total fat intake to 30%
less of energy, and only 13.7% met the recommendation

to consume less than 10% of energy from saturated fat.
Approximately 62.9% consumed less than 300 mg cho-
lesterol per day **.

Although only 8% of the elderly Korean women met
the recommendation for sodium intake, and only 11%
consumed more than Korean recommendation for cal-
cium intake, the overall diet quality score was significan-
tly higher for the elderly Korean women than for the eld-
erly US women.

CONCLUSION

Diet and chronic disease rescarch has been limited by
the lack of appropriate methods to evaluate overall diet
quality. The complex and multidimensional nature of the
human diet poses a challenge to the investigator, espe-
cially when it comes to comparisons between countries.
In this study, some cxisting methodologies were adapted
to evaluate diet quality of a sample of elderly Korean
women.

Although the Korean diet failed to meet some of the
US dietary guidelines, the overall Korean diet is appreci-
ably better than the US diet according to these same
guidelines. Methodological factors and cultural biases
may account for some of the observed differences bet-
ween Korean and US data.

A diet quality index (DQI) for Korean people should
be developed in accordance with the Korean dietary
guidelines, after considering the epidemiological and clin-
ical evidence that link dietary factors and chronic disease
for Koreans. Morcover, other dictary indices reflecting dif-
ferent aspects of cating behavior need to be used in as-
sessing the overall quality of cating habits. Indices of diet
quality should offer a new approach to compare diet qual-
ity across nations, cultures and societies.

Epidemiological studies of diet and discase should con-
sider measuring overall diet quality as an integrated meas-
ure of various dietary variables. Currently there are no es-
timates of the factors that may induce diet quality vari-
ability. Subsequently this should be an area for additional
investigation. Verification and validation of various in-
dices of overall diet quality against biochemical, anthropo-
metric, and clinical parameters of nutritional status are
also needed. Studies of diet quality indices are a promis-
ing new approach in the study of diet and associated
health outcomes and may provide new insight into the
Korean diet.
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