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As prevalence of metabolic syndrome has rapidly increased over the past decade, lifestyle changes including dietary habits are
considered as a therapeutic cornerstone for metabolic syndrome, cardiovascular complications and type 2 diabetes. We evalu-
ated the effectiveness of a telephone-delivered nutrition education to improve metabolic parameters compared with a single
-visit with a dietitian in subjects with metabolic syndrome. A total of seventy-one adults who met diagnostic criteria for the
metabolic syndrome were randomly assigned to either the single-visit group or the in-depth nutrition education group during
a 3-month intervention study period. The in-depth telephone-delivered nutrition education group had an initial visit with a
dietitian and additional two telephone counseling during the first 4 weeks of the study periods. Sixty-six subjects completed
a 3-month intervention study. The trial examined participant's anthropometric changes and dietary intakes as well as changes
in the metabolic syndrome factors. At the end of the trial, the in-depth nutrition education group showed significantly higher
reduction in weight, body fat and abdominal circumference compared with the other group (p < 0.05). In the in-depth nutrition
groups, the prevalence of metabolic syndrome was decreased to 45.5%, while 69.7% of the subjects were metabolic syndrome
patients in the single-visit group (p < 0.05). These results demonstrate that the telephone-intervention counseling is a feasible
mean to deliver dietary intervention in patients with metabolic syndrome.
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Introduction
Improvements in standards of living and changes in dietary
habits have resulted in changes in disease incidence and causes

of death in Korea. The incidence of coronary artery disease
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has rapidly increased over the past decade, and cardiovascular
disease has been ranked the first as a cause of death [1]. The
prevalence of metabolic syndrome, which is a dependent fac-
tor of cardiovascular disease, is approximately 30% among
adults older than 30 years of age [2]. In patients with metabolic
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syndrome who have several concomitant diseases, the inci-
dence of developing coronary artery disease is 2 times higher
and that of type 2 diabetes is 6-folds of healthy individuals
resulting in 2 to 4 times higher mortality rate among metabolic

http://e-cnr.org 15



o

syndrome patients [3,4]. Accordingly, metabolic syndrome has
a great effect on medical expenses and quality of life, and
implementation of a systematic nutrition education program is
required to prevent and manage metabolic syndrome.

Medical nutrition therapy (MNT) involves implementation of
effective nutrition education while considering environmental
factors, eating habits, and the clinical state of patients to promote
changes in life styles. The MNT protocol for patients with various
chronic diseases, including diabetes [5-7], hypertension [8-10], and
hyperlipidemia [11-13], is suggested on the basis of nutrition as-
sessment, diagnosis, intervention, and the monitoring/evaluation
process as well as in-depth nutrition education with one-time
basic education and 2 or 3 additional nutritional counseling ses-
sions, considering the personal state of the patient.

MNT provided by a professional dietician according to the
standardized MNT protocol is required to maximize benefits
while reducing the enormous medical expenses associated
with the treatment of patients with chronic diseases. However,
a follow-up nutrition education, which is designed to promote
implementation of nutrition treatment for patients, involves
face-to-face interviews and thereby requires patients to visit
hospitals, takes too much time, and has associated issues of
cost and convenience.

Accordingly, the continuous provision of information is
required to manage patients with chronic diseases, and sev-
eral telehealth methods, such as mail, internet, and telephone
counseling as communication channels, have been suggested
[14,15]. When nutrition education occurs online, health infor-
mation can be provided with ease at a lower cost and with
convenient access without time constraints, but a proper
treatment adjustment according to the status of the patient
can be limited. Telephone counseling is a part of linguistic
persuasion, which improves behavioral changes and self-
efficacy and is currently provided for self-management of
patients with diabetes as a method of increasing compliance
[16]. The advantages of telephone counseling are easy access,
facilitation of feedback by interaction, monitoring, and posi-
tive reinforcement of the patient's level of knowledge, correc-
tion of distorted awareness, and implementation of a directed
diet [17,18]. Therefore, telephone counseling can be used to
facilitate nutrition treatment follow-up management with the
merits of time saving and reduction of medical expenses [19].
Although the effectiveness of MNT on several diseases has
been studies extensively, few studies have examined the ef-
fects of MNT on metabolic syndrome by telephone counseling.
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Therefore, the aim of this study was to evaluate the effective-
ness of dietary management through nutrition education and
telephone counseling in clinical index and nutrient intake for
patients with metabolic syndrome in Korea.

This research was designed for patients who visited the
health promotion center of a university hospital located in
Gyeonggi-do from September to December 2011 for medical
checkups. The diagnostic criteria for metabolic syndrome were
in accordance with the National Cholesterol Education Program
Adult Treatment Panel Il (NCEP-ATP IIl) and the WHO Asia-Pa-
cific obesity abdominal circumference diagnosis, and the study
subjects had more than 3 types of risk factors for metabolic
syndrome [20]. The diagnostic criteria for metabolic syndrome
were as follows: an abdominal circumference greater than 90
cm and 80 cm for men and women, respectively; blood triglyc-
eride levels greater than 150 mg/dL; a high-density lipoprotein
(HDL) cholesterol level less than 40 mg/dL and 50 mg/dL for
men and women, respectively; systolic/diastolic blood pres-
sure greater than 130/85 mmHg; and a fasting blood glucose
level greater than 100 mg/dL. This randomized, comparative
clinical research study was conducted in 71 participants who
agreed to participate. Subjects who were diagnosed with a
stroke or angina in the past 3 months, had a history of surgery
or incontrollable cancer, were participating in other nutrition
education programs, and had dietary disorders were excluded.
Using the hospital registration number, the research subjects
were randomized into the single-visit nutrition education group
(37 persons) and the in-depth nutrition education group (34
persons). During 3 months, all five subjects dropped out for
personal reasons; 3 subjects were dismissed due to busy work-
ing schedule, and 1 subject was dismissed due to need to start
medication for other disease, 1 subject was dropped out for
losing follow up. The final total of 66 subjects was retained for
3 months of study and completed the ending study visit (Figure
1). This study was approved by the Bundang Seoul National
University Institutional Review Board and written informed
consent was obtained from each subject.

Initial nutrition education was provided to both groups, and
follow-up nutrition education was provided only to subjects in
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71 individuals randomized

34 allocated to in-depth nutrition education (2 more call)

1 lost to follow-up
1 too busy

33 analyzed

Baseline values carried forward:
1 exclueded from analysis
33 analyzed for dietary data

The flow diagram of study participants.

the in-depth nutrition education group through two telephone
counselings apart by 2 weeks during the first 4 weeks of trial.
A registered dietitian conducted MNT for 3 months according
to a modified protocol for metabolic syndrome patients based
on MNT protocol for diabetic patients which is established by
the American Dietetic Association [21,22]. Figure 2 presents
details on the MNT protocol. The initial nutrition education
was performed to enable basic self-management through cal-
ories counting by using food exchange table and meal pattern
management. For in-depth nutrition education group, during
follow-up nutrition education, acceptance and understanding
were evaluated, considering life styles including dietary hab-
its, and clinical state; in addition, customized education was
evaluated through proper feedback and focused on encourag-
ing maintenance of dietary changes according to the dietary
guide and individual personal risk factors.

Subjects completed a questionnaire regarding general char-
acteristics and life styles including smoking history, drinking
history, and dietary habits. Anthropometric and biochemical
assessment were performed twice, before initial nutrition edu-
cation and 3-month later. Height and weight were measured
using an automatic height/weight measuring machine (GL-
150P; G-Tech International, Korea), with the subject in an erect
posture, barefoot in light clothing. Height was measured by
0.1 cm with a linear height measuring machine, and weight,
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37 allocated to single-visit nutrition education

4 lost to follow-up
2 too busy
1 diagnosed having an additional disease
1 unable to contact

33 analyzed

Baseline values carried forward:
4 exclueded from analysis
33 analyzed for dietary data

percentage of body fat, and muscle mass were measured with
a device that applies the impedance method by part through
the multi-frequency method (Inbody 3.0; Biospace, Korea).
Body mass index (BMI) was calculated by dividing the sub-
ject's weight by the square of the height. For the abdominal
circumference, the lowest rib part and the middle part of the
upper pelvis crista iliaca were measured by 0.1 cm units us-
ing a measuring tape. Blood pressure was calculated using an
average after maintaining a stable state in a sitting posture
for 5 minutes and measuring the systolic and diastolic blood
pressure twice using an automatic blood pressure gauge (Sys-
mex XE-2100; Sysmex, Japan). Blood glucose, total cholesterol,
triglyceride, HDL cholesterol, and low-density lipoprotein cho-
lesterol levels were analyzed using an autoanalyzer (Autoana-
lyzer Hitachi 747; Hitachi Ltd., Japan) after deserting 15 mL of
venous blood at room temperature for more than 60 minutes
since 12-hour vacant stomach and separating serum through
15-minute centrifugal separation at 2,500 rpm for 15 min-
utes. The homeostasis model assessment of insulin resistance
(HOMA-IR) was calculated as follows:

HOMA-IR = fasting insulin (uU/mL) x fasting plasma glu-
cose (mmol/L)/22.5.

Analysis of food intake was performed for all subjects be-
fore initial nutrition education and used the 24-hour recall
method; the dish names, materials, and quantities of food
were recorded. Dietary intakes for all participants were reeval-
uated by the 24-hour recall method 3 months after the edu-
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Protocol of medical nutrition therapy.

cation. A nutrition management program, CAN-Pro (Computer
Aided Nutritional analysis program, version 4.0) was used to
conduct analyses on nutrient intakes.

SPSS (Statistical Package for Social Sciences, version 12.0)
was used to analyze the data. Statistical differences between
the single-visit nutrition education group and the in-depth nu-
trition education group were verified with t-test and ¢’ test.
Changes in the anthropometric, biochemical data, and nutrient
intake as a result of education were evaluated by the paired
t-test. All clinical variables were shown in the average + stan-
dard deviation or percentage, and p < 0.05 indicated statistical
significance.

118

Kim J et al.

Lab: Metabolic syndrome indicator (fasting glucose, abdominal circum-
ference, blood pressure, triglyceride, HDL-cholesterol)
Medical history, Medication

Asessment: Anthropometry, Biochemical parameters, BMI, Phychoso-
cial/lifestyle/nutrition history, Exercise pattern, Blood pressure, Dietary
intake, Salt intake

Intervention: Nutrition goal setting (calorie, lose weight, CHO:PRO:FAT
ratio 60:20:20), Limit simple sugar and alcohol, Decrease saturated
fatty acid, Fiber intake 25 g/day, Provide teaching material (hypertension,
dyslipidemia, diabetes mellitus)

Asessment: Dietary intake, Salt intake, Exercise pattern, Lifestyle
change, Smoking and alcohol drinking

Intervention: Self-management training-Low fat cooking, Intake of
complex carbohydrates, Choice of snacks

Asessment: Dietary intake, Salt intake, Exercise pattern, Lifestyle
change, Smoking and alcohol drinking

Intervention: Self-management training-Snacks after dinner, Dining
out, Fiber intake (intake of fruits, vegetables and whole grain)

Asessment: Anthropometric measures (abdominal circumference, body
weight, height, BMI) Biochemical parameters (fasting glucose, abdominal
circumference, blood pressure, triglyceride, HDL-cholesterol), BMI, Blood
pressure, Phychosocial/lifestyle/nutrition pattern, Dietary intake, Salt
intake, Exercise pattern, Smoking and alcohol drinking

The general characteristics of study subjects are provided in
Table 1. The ages of the subjects were 48.1 + 12.3 in the single-
visit nutrition education group and 48.6 + 13.4 in the in-depth
nutrition education group, and there were 19 men (57.6%)
in the the single-visit nutrition education group and 16 men
(48.5%) in the in-depth nutrition education group. There was
similar distribution of general characteristics such as age and
sex between the two groups without a significant difference.

A total of 48.50% and 45.5% of the single-visit nutrition ed-
ucation group and of the in-depth nutrition education group
exercised, respectively and 45.5% in the single-visit nutrition
education group and 57.6% in the in-depth nutrition educa-
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General characteristics of the subjects

In-depth nutrition education

Single-visit nutrition education

Variables (n = 33) (n = 33) p value
Age, yr, mean (SD) 48.6 (13.4) 481 (12.3) 0.879
Sex, no. (%) of men 16 (48.5) 19 (57.6) 0.459
Sex, no. (%) of women 17 (51.5) 14 (42.4)
Marital status, no. (%)
Married or lived with someone 22 (66.7) 25 (75.8) 0.415
Single, widowed, divorced, or separated 11 (33.3) 8 (24.2)
Highest education level, no. (%)
Less than high school 9 (27.3) 5 (15.2) 0.477
High school 10 (30.3) 1 (33.3)
Higher than high school 14 (42.4) 17 (51.5)
Exercise, week, no. (%)
No 18 (54.5) 17 (51.5) 0.805
Yes 15 (45.5) 16 (48.5)
Exercise, number, mean (SD) 1.4 (1.9) 1.7 (2.6) 0.593
Exercise, min., mean (SD) 33.4 (59.6) 59.0 (85.6) 0.164
Alcohol consumption, no. (%)
Never 14 (42.4) 18 (54.5) 0.325
Current 19 (57.6) 15 (45.5)
Smoking status, no. (%)
Non-smokers 27 (81.8) 25 (75.8) 0.547
Smokers 6 (18.2) 8 (24.2)

p value; t-test and ¥ test.

tion group currently consumed alcohol. A total of 75.8% in
the single-visit nutrition education group and 81.8% in the in-
depth nutrition education group were non-smokers, and there
was a similar distribution between the two groups in regard to
exercise, drinking, and smoking behaviors without a significant
difference.

Table 2 lists nutrients and calorie intake before and after
nutrition education using the 24-hour recall method. Calorie
intake compared with prescription quantity decreased sig-
nificantly from 104.2% to 86.4% in the single-visit nutrition
education group and from 112.2% to 102.2% in the in-depth
nutrition education group (p < 0.05). Carbohydrate intake
also decreased from 283.9 g/d to 242.5 g/d and 294.5 g/d to
233.8 g/d in the in-depth nutrition education group and in the
single-visit nutrition education group, respectively (p < 0.05).
Carbohydrate, protein, and fat intake compared with total
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calorie intake were not significantly different in both groups.

Physical and biochemical measurements of study subjects
are shown in Table 3. At baseline, there was no significant
difference between two groups in both anthropometric and
biochemical measurements. The average body weight was
changed from 76.2 + 14.5 kg to 75.4 + 15.0 kg in the single-
visit nutrition education group and body fat was changed
from 29.0 + 7.4% to 29.3 + 5.79%, which was not significant.
In the in-depth nutrition education group, body weight and
abdominal circumference was reduced significantly after 3
months (p = 0.05). At initial assessment, the BMI in the single-
visit nutrition education group and the in-depth nutrition
education group was 27.0 + 2.7 kg/m” and 26.0 + 3.5 kg/m’,
respectively, which is greater than the average obesity criteria
in Korea (25 kg/m?), and change of BMI after education was
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Changes in caloric and nutrient intake at baseline and 3-month follow-up of intervention

In-depth nutrition education

Kim J et al.

Single-visit nutrition education

(h=33) (n=33) P(‘c’l‘i"]li‘e
Variables Visit Mean % Mean %  ference
Value p value Cliange Value p value change  petween
from from  groups)
baseline baseline
Prescribed energy, kcal/d-A  Baseline 1701.3 + 395.0 0.345 1885.0 + 270.4 0.109 0.032*
3-month follow-up 1720.0 + 312.4 1.1 1857.4 + 291.9 -14 0.070
Total energy, kcal/d-B Baseline 2022.5 +925.7 0.093 1946.4 + 622.7 0.012 0.697
3-month follow-up 1680.7 + 627.5 -16.8 1591.4 + 557.0 -18.2 0.544
B/A, % Baseline 12.2 +£35.0 0.046 104.2 +29.9 0.019 0.326
3-month follow-up ~ 102.2 + 50.3 -89 86.4 +28.2 -17.0 0.123
Carbohydrates, g/d Baseline 283.9 +83.8 0.016 294.5 +93.7 0.003 0.631
3-month follow-up  242.5 + 54.4 -14.5 233.8 +69.7 -20.6 0.573
Total fiber per 1000 kcal, g/d Baseline 13.2+45 0.809 13.5+4.6 0.273 0.792
3-month follow-up 13.5+5.3 2.2 149+ 6.0 10.3 0.306
Total fiber, g/d Baseline 24.8 +10.5 0.223 25.6+10.4 0.120 0.785
3-month follow-up 21.5+10.4 -13.3 21.9+89 -14.4 0.854
Protein, g/d Baseline 779 +34.9 0.270 83.5+39.0 0.062 0.546
3-month follow-up 69.4 + 30.6 -10.9 67.3+30.3 -19.4 0.787
Fat, g/d Baseline 51.7 +27.4 0.120 49.2 +276 0nz 0.719
3-month follow-up 42.6 +24.2 -17.6 40.0 +21.2 -18.6 0.632
C;rlzcr’ltyirtaaf: % g of Baseline 611+118 0751 619+11.2 0905 0795
3-month follow-up 61.9 + 10.4 1.3 61.6 + 9.4 -0.4 0.918
Fat, % g of calorie intake Baseline 23.1+84 0.854 22.0+8.1 0.471 0.579
3-month follow-up 22.8+8.1 -1.2 23.2+72 5.4 0.661
Protein, % g of calorie intake Baseline 16.0+3.9 0.385 17.3+45 0.953 0.229
3-month follow-up 16.8+ 4.5 5.0 17.3+4.6 0.0 0.843
Cholesterol, mg/d Baseline 307.2 +194.9 0.689 339.5 + 316.1 0.179 0.619
3-month follow-up  324.0 + 256.5 5.4 255.8 + 176.3 -24.6 0.213
Sodium, mg/d Baseline 5115.7 £2052.7  0.158 5076.0 +2612.7  0.184 0.945
3-month follow-up 4361.3 + 2502.5 -14.7 4470.9 + 1737.4 -11.9 0.837

Values are presented as mean + SD.
B/A: total energy/prescribed energy.
*Comparing the values between groups using unpaired t-test.

significantly different only in the in-depth nutrition educa-
tion group (p < 0.05). Changes in systolic blood pressure were
not significantly decreased in both groups, and diastolic blood
pressure increased from 70.9 + 2.2 mmHg to 77.4 + 2.2 mmHg
in the in-depth nutrition education group, which was below
the diagnostic criteria of metabolic syndrome.

In the in-depth nutrition education group, the cholesterol
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concentration decreased by 6.58% from 197.0 + 36.7 mg/dL to
184.0 + 28.6 mg/dL (p < 0.05) and the triglyceride value also
decreased from 196.0 + 106.8 mg/dL to 140.9 + 71.3 mg/dL,
which is below the diagnostic criteria (p < 0.01). The choles-
terol/HDL-cholesterol ratio in the in-depth nutrition education
group and the single-visit nutrition education group decreased
by 6.1% and 8.2%, respectively after the intervention. The tri-
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Changes in intervention diets on cardiovascular risk variables at baseline and 3-month follow-up of intervention

Variable

Weight, kg

BMI, kg/m’

Abdominal circumference, cm

% body fat, %

Systolic blood pressure,
mmHg

Diastolic blood pressure,
mmHg

Cholesterol, mg/dL

Triglycerides, mg/dL

HDL cholesterol, mg/dL

LDL cholesterol, mg/dL

Cholesterol/HDL cholesterol

Triglycerides/HDL cholesterol

Fasting glucose, mg/dL

Fasting insulin, mg/dL

HOMA

Visit

Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline

3-month follow-up
Baseline
3-month follow-up
Baseline

3-month follow-up
Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline
3-month follow-up
Baseline

3-month follow-up

Values are presented as mean + SD.
HOMA: homeostasis model assessment.
*Comparing the values between groups using unpaired t-test.

In-depth nutrition education

(n=33)
Value p value
69.6 +14.4 0.050
68.7 +13.8
260+ 3.5 0.033
257+ 3.4
90.5+7.6 0.010
88.5+ 7.7
301+5.9 0.462
299+55
124.5+19.3 0.529
127.0 + 13.9
709+ 11.4 0.003
774 + 1.2
197.0 + 36.7 0.038
184.0 + 28.6
196.0 + 106.8 0.005
1409+ 71.3
421+£9.3 0.588
43.0+89
115.6 + 35.5 0.597
112.8 +30.7
48412 0.052
44 +11
50+3.0 0.004
BIEEA
100.4 + 18.7 0.312
104.5+314
13.9+15.1 0.248
11.2+6.3
33+15 0.778
29+19

glyceride/HDL-cholesterol ratio decreased by 30.1% in the in-
depth nutrition education group, but there was no significant

http://dx.doi.org/10.7762/cnr.2013.2.2.115

Mean %
change

from

baseline

-1.2

= {3}

=22

-0.7

20

9.2

-6.5

-28.1

2.0

-24

-8.2

-30.1

4.1

-19.8

-18.0

Single-visit nutrition education

Value

76.2 £ 14.5
754 +15.0
270+ 2.7
26.0+5.5
928+ 71
O[S ERYAS!
290+74
293 +5.7

126.0 + 14.6
130.4 + 14.8
73.8+8.4

75.0+13.6
196.4 +32.4
180.0 + 35.5
166.3 + 79.4
143.6 + 73.3
429+88
42.8+10.5
120.2 + 28.1
108.4 +33.7
47+1.0
44+13
41+23
3.6+21
105.2 +21.0
102.2 + 17.9
13.0+5.4
14.8 £9.0
3.3+15
3.8+26

(n=33)

p value

0.161

0.208

0.0m

0.726

0.213

0.670

0.002

0.040

0.941

0.018

0.058

0.125

0.388

0.109

0.122

p value
(dif-
Mean %  ference
change  petween
from groups)
baseline
0.076*
-1 0.087
0.226
-3.8 0.812
0.208
-1.6 0.145
0.558
1.1 0.817
0.715
3.4 0.738
0.189
1.5 0.248
0.331
-8.3 0.614
0.946
-13.6 0.857
0.205
-0.2 0.327
0.746
-9.8 0.585
0.672
-6.1 0.967
0.157
-1.4 0.858
0.560
-29 0.709
0.692
13.6 0.067
0.240
14.3 0.137

difference in the single-visit nutrition education group.
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Change in metabolic syndrome factors

In-depth nutrition

. education
Variables (n = 33)
N (%)
Metabolic syndrome factors
Glucose Baseline 16 (14.3)
3-month follow-up 15 (17.6)
Triglyceride Baseline 22 (19.6)
3-month follow-up 11 (12.9)
HDL cholesterol Baseline 24 (21.4)
3-month follow-up 17 (20.0)
Blood pressure Baseline 22 (19.6)
3-month follow-up 20 (23.5)
Abdominal circumference Baseline 28 (25.0)
3-month follow-up 22 (25.9)
Metabolic syndrome (%) 3-month follow-up 15 (45.5)

p value by ’ test.

The prevalence changes of metabolic syndrome by nutri-
tion treatment are shown in Table 4. In the in-depth nutrition
education group, fasting blood glucose, triglyceride, HDL-
cholesterol, blood pressure, and abdominal circumference was
account for 14.3% (16 items), 19.6% (22 items), 21.4% (24
items), 19.6% (22 items), and 25.0% (28 items), respectively
in a total of 112 metabolic syndrome risk factors. Following 3
month of MNT, the total number of risk factors decreased to
85 items in the in-depth nutrition education group, in which
fasting blood glucose, triglyceride, HDL-cholesterol, blood
pressure, and abdominal circumference were decreased by
17.6% (15 items), 12.9% (11 items), 20.0% (17 items), 23.5% (20
items), and 25.9% (22 items), respectively. In the single-visit
nutrition education group, fasting blood glucose, triglyceride,
HDL-cholesterol, blood pressure, and abdominal circumference
were decreased by 17.2% (17 items), 19.20% (19 items), 21.2% (21
items), 16.2% (16 items), and 26.3% (26 items), which showed
that the total number of risk factors of metabolic syndrome
decreased to 99 items. Over the 3 month intervention period,
the changes in prevalence of metabolic syndrome were signifi-
cantly different between two groups (in-depth nutrition edu-
cation group: 45.5% vs. in the single-visit nutrition education
group: 69.7%) (p < 0.05).
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Mean % Single-visit r.1utrition Mean %
change from e(c:]u:a;go]n change from p value
baseline N (%) baseline
19 (16.8) 0.459
-6.3% 17 (17.2) -10.5% 0.622
19 (16.8) 0.447
-50.0% 19 (19.2) 0.0 0.048
26 (23.0) 0.566
-29.2% 21 (21.2) -19.2% 0.319
20 (17.7) 0.609
-9.1% 16 (16.2) -20.0% 0.323
29 (25.7) 0.720
-21.4% 26 (26.3) -10.3% 0.269
23 (69.7) 0.047

As the chronic disease and the resulting death rate increase,
it is important to discover the risk factors of metabolic syn-
drome and is necessary to develop optimal medical services
for these patients. Accordingly, this study was designed to
determine nutrient intake and the effects on risk factors of
metabolic syndrome through telephone nutrition counseling
according to the standard MNT gquide for patients with meta-
bolic syndrome who visited a health improvement center.

The effects of nutrition education on abdominal circumfer-
ence were significant in both the a single-visit nutrition educa-
tion group and the in-depth nutrition education group, which
showed the usefulness of continuous management through
telephone counseling in the prevention of cardiovascular dis-
ease and treatment of metabolic syndrome. Additionally, total
cholesterol and triglyceride levels were significantly reduced
after nutrition education; in particular, cholesterol concentra-
tions decreased by more than 6.6% in both groups. This re-
duced rate of serum cholesterol levels is equivalent to previous
research results showing that total cholesterol levels decreased
3 to 14% by NCEP dietary guideline continued for more than
3 months [20] and coincident with the previous study results
showing that serum total cholesterol levels decreased by 8 to
159%; improvements in lipid levels were achieved by individual
education [11].
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When considering the total cholesterol versus HDL-choles-
terol rate (that is, the arteriosclerosis indicator is more than
5), cardiovascular risk is reported to increase; this research
showed that the changes of arteriosclerosis were greater in
the in-depth nutrition education group than the single-visit
nutrition education group, which suggested that the in-depth
nutrition education was more effective in the prevention of
cardiovascular disease. According to the research of Lim et al.
[2], which was conducted based on a Korean National Health
and Nutrition Examination Survey (KNHANES) in 1998 and
2001, the prevalence rate of metabolic syndrome increased
rapidly from 23.6% in 1998 to 28.0% in 2001 and was related
to the increased percentage change of patients with low HDL
cholesterol levels (36.3%), high triglycerides (18.0%), and ab-
dominal circumference (17.09%).

According to research results for the relation between hyper-
lipidemia and coronary artery disease, a 1% decrease in choles-
terol level reduced the frequency of coronary artery disease by
2% [23,24] and a 10% decrease in cholesterol level from dietary
therapy and medication therapy reduced the incidence of car-
diac infarction by 20% [25,26]. Accordingly, the management
of lipids and abdominal obesity through standardized MNT, as
suggested by this study, should be widely implemented to re-
duce the incidence rate of cardiovascular diseases.

There was no significant change in blood glucose homeo-
static indicators, such as fasting blood glucose levels, insulin,
and HOMA-IR after MNT intervention in both groups. Because
a diet with high carbohydrate content increases blood fasting
glucose concentration and decreases HDL-cholesterol concen-
tration in general, the intake of carbohydrates is encouraged
to maintain 50-60% of total calories for patients with meta-
bolic syndrome [23]. However, the intake of carbohydrates
after nutrition education in both groups was more than 60%
and there was no significant difference in the carbohydrates
intake rate against total calorie intake. It might explicate no
change in blood glucose homeostatic indicators, although
the intake of carbohydrates was decreased after nutrition
education. There were no significant differences between two
groups in dietary intakes and especially in sodium intakes after
3 month MNT. It could be due to difficulty in adapting change
in dietary habits and especially in reducing sodium intakes for
short period of time. According to the study by Kim et al. [27],
patients with metabolic syndrome had a higher carbohydrate
intake ratio than normal, while the intakes of nutrients such as
vitamins and minerals were poor. Therefore, patient centered

http://dx.doi.org/10.7762/cnr.2013.2.2.115

personalized MNT should be implemented by a professional
dietician under proper diet therapy protocol continuously.

There were significant differences between two groups on
risk factors of metabolic syndrome such as triglyceride and
prevalence of metabolic syndrome after 3 months nutrition
education. It seems that when subjects are motivated through
customized education rather than general education, the ef-
ficiency of the education is increased. Although a face-to-face
interview has merits in that close relationships are formed by
the conformity of subjects, it is difficult to accept many appli-
cants at limited time due to restrictions of time and space.

In this study, continuous nutrition education consultation
was conducted through telephone counseling. Previous studies
indicated that online mediation programs through web-based
customized intervention programs and the use of the internet
and e-mail increased the efficiency of dietary intervention pro-
grams [28,29]. However, the telephone is an important mode of
communication between patients and medical personnel, and
telephone management has merits allowing an opportunity to
provide advice and nutrition education, and acts as a bridge
between the home and hospital thereby improves patient sat-
isfaction with medical personnel by helping discover problems,
provides follow-up education, and reinforces performance [30].
As shown in the results from this study, telephone counseling
can effectively provide advice and education and seems to be
useful for patients with metabolic syndrome who require con-
tinuous health behaviors improvements.

According to a precedent study, low-calorie and low-fat
meals with more than 150 minutes of exercise a week de-
creased the body weight greater than 7% and the prevalence
of metabolic syndrome by 58% [31]. This has important sig-
nificance clinically because it shows that risk factors of disease
can be reduced through changes in life styles. The in-depth
clinical nutrition education method suggested by the present
study shows that incidence rates of metabolic syndrome can
be reduced by promoting life styles including dietary habits
after nutrition education.

Because telephone counseling has been shown to increase
intentions of performing nutrition management, individual
education through long-term follow-up management should
be implemented in the treatment of patients with metabolic
syndrome. Although the prevalence of metabolic syndrome
was investigated 3 months after nutrition education in this
study, studies on the long-term effects of MNT should also be
performed.
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