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ABSTRACT

The purpose of this survey was to investigate cating habits, life styles and nuoitional care of diabetic outpatents and to provide
basic data for developing individualized nutritional care and diabetic educarion programs. This survey was carried out by nutritional
counseling with a questionnaire and checking medical record. Information abour the general characterstics of the subjects, eating
habits, health-related life styles and attitude and perception of subjects to diet therapy was gathered fiom 200 randomly-sampled
diabetic outpatents at a University Hospiral located in Inchon, All data were analyzed by Statistical Analysis System(SAS) software.
The results are summarized as follows : Female subjects were 63.3% of total subjects and 65.5% of total subjects were 50 years or
more. The average Body Mass Index(BMJ) of male and female subjects were 23.06kg/m’ and 25.02kg/m’ respectively and 44% of
all subjects were obese. Among subjects, type II diabetic patents were 81.0% and 82.5% of subjects had suffered from diabetes for
more than one year. Also 41% of subjects had diabetic history in their family. More than half of the subjects had nutriton education
concerning diabetes. Also 75.5% of them thought that nutriion education was effective. The most important guideline in diet
therapy was to eat cooked rice with dietary fiber-rich grains. Therefore, it might be necessary to develop nutrition education program
adjusted according to diabetic patient's needs and life styles, which may increase feasibility of self-care and implementation of

management guidelines. (Korean J Community Nutrition 1(2) : 133~139, 1999)
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Introduction

Recently diaberes mellitns has been increasing in Korea,
and the rate of death from diabetes mellitus increased
from 7.8 persons in 1987 to 17.4 persons per 100,000
persons in 1996(National Statistical Office 1997). This in-
crease of diabetes incidence may be due to changes from
rraditional eating pattern to westernized life styles during
rapid socio-economic development in Korea.

Diabetes mellitus is a complex disorder of metabolism
causcd by either a deficiency of defective acdon of in-
sulin, which is characterized by raised blood glucose lev-
cls(Macrae et al. 1993 ; Mann 1998).

Diabetes is divided into roughly two groups, which are
Type T (formerly called non-insulin dependent diabetes
mellitusgNIDDM)) and Type II(formerly called insulin-
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dependent diabetes mellins(IDDM)YBerdanier 1999). Type
I patients are far less common than type Il patients. In
Type 1 diabetes mellitus, a key abnormality is resistance
to the acdon of insulin and in the carly stages of the
disease insulin levels may actually be raised. In Type |
diaberes mellitus, there is destruction of the pancreatic
isler B-cells usually resulting from an autoimmune process.
The diabetic padent is at high risk for developing seri-
ous complications, which may be preventable with ap-
propriate health-care. Management goals for diabetes are
to attain metabolic control of glucose and lipid levels in
blood, which can be achieved by healthy meal and snack
planning, with or without appropriate insulin treatment,
oral hypoglycemic agents, and a moderate physical ac-
tivity program(Florence & Yeager 1999). Nutrition as-
sessment, initial nutridon education, implementation of a
meal plan and ongoing nutriion educaton and coun-
seling are part of the process of nutridonal management
for diabetes patients. The diet plan and the hcalth-care
system should be individualized and patients should be
encouraged to participate actively in the management
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program(Lipkin 1999).

Therefore, the purpose of this study was to investigate
the eating habit, life styles, and the nutriional care of di-
abetic outpatients and to provide basic data for develop-
ing individualized nutritional care and diaberic education

programs.

Subjects and Methods

1. Subjects

By random sampling, 200 diabetic outpatients were
sclected at a University Hospital located in Inchon. This
survey was carried out by nutriion counseling with a
questionnaire and an examinaton of medical records from
August 17 to October 10 of 1997.

The originally designed questionnaire was prepared
and modified according to the results of a pilot study.
The questionnaire sought information about the general
characteristics of the subjects, eating habits, health-re-
lated life styles and attitude and perception of subjects to
dier therapy. Frequency of food intake was estimated as
everyday, occasionally(3-6 days per week) and rare(less
or 2 day per week).

2. Medical record examination

Anthrophometric data were obrained from medical re-
cords of subjects. Height and body weight were measur-
ed using a stadiometer and a platform scale respectively.
Body mass index was calculated by body weight in ki-
lograms divided by the height in meters squared. Re-
lative body weight(RBW) was caleulated by body weight
divided by ideal body weight and multplied by 100

(RBW=Dbody weight/ideal body weight % 100). Ideal bo-
dy weight was calculated using Broca's modified formula
(ideal body weight(kg)=(hcight(cm)—100)x 0.9). Subjec-
ts were classified as underweight, normal, overweight, or
obese if their RBW values were under 90, 90110,
110120, over 120%.

Clinical characteristics and results of biochemical analy-
sis were obtained from medical records of subjects. Clin-
ical characteristics consisted of duration of diabetes, in-
sulin treatment, family history and type of diabetes. Bio-
chemical analysis included fasting blood glucose level, 2
hour postload blood glucose level, interval of blood glu-
cose test, and blood lipid concentrations.

3. Statistical analysis

Frequency counts(%), mean and standard deviation were
calculated for all variables using SAS program for per-
sonal computer(PC).

Results and Discussion

1. General characteristics of subjects

Table 1 presents general characteristics of the subjects.
It was shown that 36.5% of the subjects were male and
63.5% were female, which agrees with the previous resu-
lts showing that the number of female diabetic patients
were greater than that of male diabetic patients in Korea
(Park & Kim 1994). Also 30% of subjects were 60— 69
years old, 27% were 50— 59 years old, 18.5% were 40—49%
years old, 8.5% were 70 years or more, 8.5% were 29
years or less and 6.5% were 30-39 years old. As for
their educational level, 33.5% of the subjects received an

Table 1. General characteristics of subjects N(%)

Characleristics Male Female

Sex 73(36.5) 127(63.5) 200(100.0)

<29 9( 4.5) 10( 5.0) 19( 8.5)

30-39 4( 2.0) 9( 4.5) 13( 6.5)

40-49 13( 6.5) 24(12.0 37(18.5)

Agelyears) 5059 20(10.0) 34(17.0) 54(27.0)

60— 69 23(11.5) 37(18.5) 60(30.0)

=70 4( 2.0 13( 6.5) 17( 8.5)

[lliterate 4( 2.5) 17( 8.5) 21(10.5)

Primary school 16{ 8.0) 51(25.5) 67(33.5)

Education level Middle school 15( 7.5) 20(10.0) 35(17.5)

High school 24(12.0) 30(15.0) 54(27.0)

College or higher 14( 7.0) 9( 4.5) 23(11.5)

. Working 39(18.5) 22(11.0) 61(30.5)

Occupation Unemployed 34(17.0) 105(52.5) 139(69.5)




Table 2. Anthropometric measurement of subjects
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Variable Male Female Tolal
Height(cm) 166.08+ 8.24" 155.24£6.39 162.664-7.31
Body weight(kg) 63.85£11.40 60.20+8.55 62.02+9.97
Body mass index(kg/m? 23.06t 3.26 25.02+3.49 24.31+£3.53

1) Mean£5.D.

elementary school education, 27% received a high school 207

education, 17.5% received a middle school education, 11.5%

received a college or higher educarion and 10.5% were il- 150~

literate. The educational level of our subjects was lower % 100~

compared to that of the subjects of previous studics £

which were conducted in Seoul(Park & Kim 1994 ; - s0- /
Song & Lee 1993). Also the educational level of male t’// / % % W 4
subjects was higher compared to that of female subjects, 0 Underweight ‘ Normal ‘ Overweight Obese '

which agrees with previous results from diabetic out-
patients in Seoul and Kuri city of Kyunggi providence
respectively(Cho 1995 ; Park & Kim 1994). As for oc-
cuparion, 69.5% of the subjects were unemployed and 30.5%
were working, and female subjects were more unemploy-
ed than male subjects, which agrees with previous results
from diabetic outpatients in Seoul and Kurd city of Kyunggi
providence respectively(Cho 1995 ; Song & Lec 1993).

2. Anthrophometric data

Table 2 shows the anthrophometric data of subjects.
The average height of male and female subjects were 166.08
and 155.24cm, respectively. Also the average weight of
male and female subjects were 63.85 and 60.20kg, res-
pectively. BMI of male and female subjects were 23.06
and 25.02kg/m’* respectively. These results are similar to
the previous results of hospitalized diabetic patents in
Seoul(Kim et al. 1990 ; Kim et al. 1991). It was shown
that 44% of subjects were obese, 23.5% were overweight,
21% were normal and 11.5% were underweight(Fig. 1).
According to Park & Kim's study conducted in 1994, it
was shown from type II diabetic outpatients thar 44.7%
of subjects were obese in the past and 30.7% were obcese
in present(Park & Kim 1994). Also, in randomly selected
American adult diabetic patients(mean age : 61 years ;
women : 54%), it was reported that 38.9% of subjects
were overweight(Arnold 1993), which is lower compared
to the our result in Inchon.

3. Clinical characteristics

Table 3 shows the clinical characteristics of subjects.
The duradon of diabetes was 2—-5 years(28.5%), 6— 10
years(28.0%), 1 year or less(17.5%), 16 years or more(15.5%),

Fig. 1. Distribution of body weight.

11-15 years(10.5%), which is similar to the previous
results from diabetic outpatients of the health center in
Kuri city, one of small cities in Kyunggi providence(Cho
1995). However, Park & Kim's study showed that 33.3%
of type I diabetic outpatients suffered from diabetes for
10 vears or more, 28.1% did for 1-3 years, 21.0% did
for 4 -6 years, 9.7% did for 1 year or less and 7.9% did
for 7-9 years(Park & Kim 1994). In this study, 76% of
subjects were not meated with insulin and 24% were treat-
ed with insulin. However, in Park & Kim's study co-
ducted in 1994, 20.2% of type [ diabetic ourpatent sub-
jects were treated with insulin.

Tt was shown that 41% of subjects had a family history
of diabetes and 59% of subjects did not have a family his-
tory of diabetes. A family history of diabetes is a risk fac-
tor for diabetes(Vachen et al. 1998), especially for type 1
diabetes mellitus in which genetic facror. zre important.
In case of type I diabetes mellitus, it appears that gee
ic and lifestyle factors combine to result in the de-
velopment of type I diabetes mellitus(Mann 1998). Since
diet is associated with diabetes, one possible explanadon
for non-genede familial clustering is shared ecating habits.
It has been reported that familial correlarion of dierary in-
take may be high enough to influence familial clustering of
complex diseases including diabetes(Vachen et al. 1998),

Among these subjects, 81.0% had type I diabetes mel-
litus(formerly called NIDDM), 18.5% had type I diabet-
es mellimus(formerly called IDDM) and 0.5% had mixed
type diabetes mellitus. It has been reported from pros-

pective as well as cross-sectional studies that there is a
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Table 3. Clinical characteristics of subjects

Table 4. Biochemical analysis of subjects' blood

Characteristics N(%) N(%)
=1 35(17.5) =115 43(21.5)
Durati ; 2-5 57(28.5) FBG(m/di) 116 - 140 46(13.0)
du.r;-Llon o 6-10 56(28.0) =141 117(58.5)
iabetes(years) 1115 21(10.5) <140 23(11.5)
=16 31(15.5) PPy(ml/dl) 141 -200 26(13.0)
Insulin treatment ves 48(24.0 =201 151(75.5)

nsuli

No 152(76.0) Fvery day 20(10.0)
Family hi Yes 82(41.0) Blood el st 1 week 18( 9.0)
amily history No 118(59.0) 00d glucose tes 2 weeks 11( 5.5)
Type 1 37(18.5) 1 month 151(75.5)
Type of diabetes Type T 162(81.0) =100 31(15.5)
Type mix 1( 0.5) 101 -150 67(33.5)
TGml/d 151 -200 70(35.5)
o _ ‘ (ml/dh 201 - 250 36(18.0)
striking association between risk of type [ diabetes and 251299 7( 3.5)
increasing obesity, particularly when the excess body fat =300 20{10.0)
is centrally distributed(Knowler et al. 1981 ; Mann 1998). =151 46(23.0)
Therefore, it appears that a high ratdo of obese or ov- :?é:;ég i;glg;
erweight subjects was associated with this high ratio of  T-chol(ml/d]) 901 225 39(19:5)
type I diabetes mellitus. 226 - 246 20(10.0)
=250 24(12.0)
4. Biochemical analysis =30 12( 6.0)
As for fasting blood glucose concentration, 58.5% of su- 31-40 56(28.0)
bjects had above 140mg,/dl, 21.5% had below 116mg/dl, ~ OL-cholmidD ;‘] ‘gg Z?gig;
and 13% had 116- 140mg/dl(Table 4). Also 75.5% of >60 17( 3:5)

subjects had above 200mg/dl, 13.0% had 141-200mg/dl,
and 11.5% had below 141mg/dl of 2 hour postload plas-
ma glucose concentration. These blood glucose concen-
trations were higher compared to the previous result
from diabetic outpatients of the health center in Kuri
city(Cho 1995). In this study, 75.5% of subjects had a
blood glacose test every month, which means that they
had blood tests when they saw a physician or dietitian.
Only 10% of subjects had a blood glucose test everyday,
which means that they were self-care patients. For gly-
cemic control, daily self-test is important. Therefore, di-
abetic patients should be educated to check blood glu-
cose concentration for themselves everyday.

As for blood lipid profiles, 35.5% of subjects had 151 -
200mg/dl, 33.5% had 101-150mg/dl, 18.0% had
201-250mg/dl, 15.5% had below 10lmg/dl, 10.0%
had above 300mg/dl, and 3.5% had 251- 300 mg/dl of
blood triglyceride concentration. Also 24.5% of subjects
had 176 - 200mg/dl, 23.0% had below 151mg/dl, 19.5%
had 201-225mg/dl, 12.0% had above 250mg/dl, and
11.0% had 151-175mg/dl of blood total cholestero) con-
centration. As for blood HDL-cholesterol concentration,

FBG : Fasting blood glucose concentration, PP.: 2 hour poslload
plasma glucose concentration, TG : Blood triglyceride concentra-
tion, T-chol : Blood total cholesterol concentration, HDL-chol : BI-
ood HDL-cholesterol concenlration

which is important for prevention from complication such
as coronary heart disease(Mann 1998), 33.0% of subjects
had 41-50mg/dl, 28.0% had 31-40mg/dl, 23.5% had
51-59mg/dl, 8.5% had above 59mg/dl, and 6.0% had
below 31mg/dl.

5. Dietary patterns, cating habiis and life styles

Most subjects ate yellow and green vegetables every-
day, fruits and bean and bean products everyday or oc-
casionally(Fig, 2). However, in frequency of cgg and
meats consumption, subjects ate them occasionally, every-
day and rare in order. Also subjects ate sea weeds oc-
casionally, rare and everyday in order. In frequency of
milk and milk products consumption, subjects ate them
rare, everyday and occasionally in order.

Table 5 shows that 89.5% of subjects did not skip
meals and 10.5% skipped meals. This percentage of sub-
jects skipping meals was higher compared to the pre-
vious result from diabetic outpatients of the health cent-



2000 [ Everyday
1751 Qccasionally
150}; Il Rare
% 125+
T 100-
& 75-
501
25

Yollow green  Fruits  Egg & meals Milk&milk Bean &bean  Sea

vegetables products  producls weeds
Fig. 2. Food intake frequency of subjects.
Table 5. Eating habits and liie styles of subjects
ltem N(%)
L Yes 21(1.5)
Meal skipping No 179(89.5)
. 1/2 bow! 20(10.0)
C_O‘l’klfd ree 1 bowl 163(81.5)
niake > 1 bowl 17( 8.5)
Hasly and overeating 76(38.0)
Meal skipping 7( 3.5)
Eating habit Prejudice for special food 15( 7.5)
problem Addiction 1n salty and spicy food 5( 2.5)
Meal remnant eating 3(1.5)
None 94(47.0)
Pref ¢ Like 58(29.0)
relere:t:ed or Average 111(55.5)
salty too Dislike 31(15.5)
Pref ‘ Like 60(30.0)
relerel}ced or Average 110(55.0)
spicy 1oo Dislike 30(15.0)
Smokin Yes 33(16.5)
moking No 167(83.5)
No 143(72.5)
Drinking 2 -3 times week 52(26.0)
Everyday 3(1.5)
Eerci Yes 68(34.0)
xercise No 132(66.0)

er in Kuri city, which was shown that 6.6% of diabetic
outpatents skipped meals(Cho 1995). It was shown that
81.5% of subjects ate one bowl of cooked rice, 10% ate
half bowl of cooked rice and 8.5% atc more than one
bowl of cooked rice. As for eating habit problems, 47.0%
of subjects answered that they had no eating habit prob-
lem, 38.0% answered hasty and overcaring, 7.5% answ-
ered meal skipping, 2.5% answered addiction in salty and
spicy food and 1.5% answered meal-remnant cating. It
may be possible that improved eatng habits after di-
abetes cducation caused 47% of subject to answer that
they had no eating habit problems.

As for preferences for salty and spicy foods, 55.0% and
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55.0% answered average preference, respectively. Howev-
er, 29% and 30% answered strong preference, respectively.

In this study, 83.5% of subjects were non-smokers, 16.5%
of the subjects were smokers, which is similar to the pre-
vious result from diabetic outpatients of the health cent-
er in Kuri city(Cho 1995). It was reported that vascular
correladon with diabetes was stronger among people
who currently smoked(Mitchell et al. 1998). Therefore, it
may be necessary to educate diabetes patients to cease
smoking to prevent cardiovascular complications.

In drinking habits, 72.5% of the subjects did not drink
alcohol at all, 26% drank alcohol 2- 3 times a week and
only 1.5% drank alcohol everyday. In drinking habits of
diabetes outpatents in the health center of Kuri city, 78.0%
of the subjects did not drink alcohol at all, 11% drank al-
cohol 1-2 times a week, 6.6% drank alcohol 3— 4 times
a week and 4.4% drank alcohol everyday(Cho 1995). Tt
was reported that aleohol intake was positively associated
not with 2 hour glucose concentradon but with fasting
glucose concentration in men and women, which means
thar alcohol intake was a significant risk factor for type I
diabetes mellitus(Pomerleau et al. 1999).

In exercise which is important for optimum diabetic
control(Kabadi 1986), 66.0% of subjects did not exercise
at all and 34.0% exercised. Ir was reported from the pre-
vious result of the health center in Kuri city thar 48.4%
of diabetic outpatients did nor exercised at all, 33.0% ex-
ercised everyday, 11.0% cxercised 4—5 times a week and
7.6% exercised 2— 3 times a week(Cho 1995). Glucose
tolerance can be improved by exercise and good aerobic
capacity was associated with an increase in HDL-cho-
lesterol(Uusitupa 1996). Also it was reported that a se-
dentary life style may contribute to risk factors for type T
diabetes mellitus(Herman et al. 1995). Therefore, di-
abetes patients should be encouraged to exercise and in-
dividualized exercise programs should be prepared ac-
cording to the patient's needs and life style.

6. Attitude and perception to diet therapy

As for diaberes padent education, 50.5% of the sub-
jects in this study have artended nutrition education pro-
grams and 73.3% of which had nutrition education in
the hospital(Table 6). This percentage of those arrending
diabetes patient education was lower compared to thar of
a previous study conducted in Seoul(Park & Kim 1994).
Nutridon education was considered effective by 75.5% of
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Table 6. Attitude and perception of subjects to diet therapy

ltem N(%)
. R Yes 101(50.5)
Nutrition education No 99(49.5)
" . Hospital 74(73.3)
Place of nutrition education Others 26(26.7)
Nutrition education effect KE’ Zgg;g
Implementation of Yes 151(75.5)
diet therapy No 49(24.5)
Keep a prescription 2( 1.0
Most important Avoid sweets 27(13.5)
self-guideline in Reduce intake 4( 2.0)
diet therapy Eal regularly 13( 6.5)
Eat fiber-rich grains 146(73.0)
Others 8( 4.0)
Unknown 33(16.5)
Nutrition knowledge Known roughly 114(57.0)
Known in delail 53(26.5)
Unknown 7{ 3.5)
Difficulties in Infeasible 50(25.0)
implementation of Insufficient 8( 4.0)
diet therapy Too hungry 16( 8.0)
No problem 100(50.0)
Others 19( 9.5)
o Yes 26(13.5)
Civil therapy No 173(86.5)

subjects. As for the implementation of diet therapy, 75.5%
of the subjects answered yes, which was higher com-
pared to previous results from diabetes outpatients of the
health center in Kuri city ; 12.1% answered yes, 33.0%
answered trying, 54.9% answered no(Cho 1995). Howev-
er, it was lower compared to a previous study in Seoul :

79.8% answered yes, 20.2% answered no(Park & Kim
1994). As for the most important self-guideline in diet
therapy, 73.0% of the subjects in this study answered
that they eat cooked rice with dietary fiber-rich grains,
13.5% answered that they avoid sweets, 6.5% answered
that they eat regularly, 4.0% answered other, 2.0% answ-
cred that they reduce intake and 1.0% answered that they
keep a prescription. Tan et al(1997) explained that there
was greater health improvements from the dietary prac-
tice of taking more unpolished rice/high fiber food for
diabetic patients who had complered the nuwmidon edu-
cation program. However, the result of present study
conducted in Inchon was quite different from that of
Park & Kim's(1994) study conducted in Seoul which re-
vealed that 26.3% reduce intake, 23.7% avoid sweets, 19.3%
cat regularly, 14.9% eat cooked rice with dietary fiber-rich
grains, 9.6% keep a prescription, 6.1% others(Park & Kim

1994). As for self-evaluated nutridonal knowledge, 57.0%
of subjects answered “known roughly”, 26.5% answered
“known in detail” and 16.5% answered “unknown”. The
percentage of subjects that answered “known” was high-
er compared to that of previous study conducted in
Seoul(Park & Kim 1994). When asked how difficult it
was to implement diet therapy, 50.0% of the subjects
answered “no problem”, 25.0% answered “infeasible”, 9.5%
answered “other’, 8.0% answered “too hungry’, 4.0%
and 3.5% “unkown”,
which was quite different from the previous results in di-

answered “insufficient” answered
abetic outpatients of the health center in Kuri city ; 57.1%
answered “unknown’, 30.8% answered “not accustomed’,
16.5% answered “insufficient’, 7.7% answered “too ex-
pensive”, 6.6% answered “no concern”, 4.4% answered “no
problem’(Cho 1995). Also it was reported in the previous
study conducted in Seoul that 27.5% of subjects answered
“infeasible”, 26.3% answered ‘no problem”, 20.9% answ-
ered “too hungry’, 17.6% answered “others’, 5.5% answ-
ered "unkown’, 2.2% answercd cooking person's ignor-
ance(Park & Kim 1994). As for use of civil therapy, 86.5%
of subjects answered no” and 13.5% answered “yes'. The
percentage of subjects using civil therapy was lower com-
pared to that of previous study conducted in Seoul ; 46.4%
answered “yes, 59.6% answered “no” (Park & Kim 1994).

Summary and Conclusion

This survey was carried out by nutritional counseling
with a questionnaire and checking medical record. In-
formation about the gencral characteristics of the sub-
jects, eating habits, health-related life styles and artimde
and perception of subjects to diet therapy was gathered
from 200 randomly-sampled diabetic outpatients at a Un-
iversity Hospital located in Inchon. The results are sum-
marized as follows :

1) It was shown that 44% of subjects were obese, 23.5%
were overweight, 21% were normal and 11.5% were und-
erweight.

2) As for eating habit problems, 47.0% of subjects
answered that they had no eating habit problem, 38.0%
answered hasty and overeating, 7.5% answered meal skip-
ping, 2.5% answered addiction in salty and spicy food
and 1.5% answered meal-remnant cating.

3) In smoking, 83.5% of subjects were non-smokers,
16.5% of the subjects were smokers. In alcohol intake,



72.5% of the subjects did not drink alcohol at all, 26%
drank alcohol 2-3 times a week and only 1.5% drank al-
cohol everyday. In exercise, 66.0% of subjects did not ex-
ercise at all and 34.0% exercised.

4) As for diabetes patient education, 50.5% of the sub-
jects have attended nutrition education programs and 73.3%
of which had nutrition education in the hospital. Nu-
trition education was considered effective by 75.5% of
subjects. As for the implementaton of diet therapy, 75.5%
of the subjects answered yes.

From these results, diabetic ourpatients in this study
seem to implement management guidelines except exerci-
se. Therefore, it might be necessary ro develop nutrition
education program adjusted according to diabetic patien-
t's needs and life styles, which may increase feasibility of
self-care and implementation of management guidelines,
especially for exercise,
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