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ABSTRACT

Objectives: This study examined the effects of nutrition counseling by the nutrition
care process (NCP) on diet therapy practice and glycemic control in patients with type
2 diabetes mellitus.

Methods: The survey was conducted on 49 patients whose hemoglobin Alc (HbAlc)
level ranged from 6.5% to below 10% among patients aged 30 ~60s with type 2
diabetes mellitus. Nutrition counseling by the NCP process was carried out twice: first
nutrition counseling and follow up counseling. The questionnaires were composed of 54
questions in five fields (general characteristics, health-related behaviors, diet therapy-
related items, dietary life, diet therapy-related knowledge, diet therapy-related barriers).
Nutrition intervention in nutrition counseling was performed based on the individualized
diagnosis of NCP.

Results: All the subjects practiced self-monitoring of their blood glucose levels, regular
exercise, and diet therapy after NCP-based nutrition counseling. Diet therapy-related
knowledge and practice by the subjects were improved after nutrition counseling. While
the intake of boiled white rice decreased, the intake of boiled brown rice and barley
rice in the subjects increased significantly. After nutrition counseling, the weight and
HbAlc of the subjects decreased.

Conclusions: These results suggest that personalized nutrition counseling by NCP
process is effective for diet therapy compliance and glycemic control of type 2 diabetic
patients.
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Table 1. General characteristics of the subjects (n=49)

Variable Classification n (%)

Gender Male 29 (59.2)
Female 20 (40.8)
Age (years) 30~39 6(12.2)
40~49 12 (24.5)
50~59 18 (36.7)
60~69 13 (26.5)
Educational < Elementary school 6(12.2)
level Middle school 9(18.4)
High school 17 (34.7)
> College 17 (34.7)
Household Single 5(10.2)
type Living with a spouse 12 (24.5)
Living with a spouse and children 31 (63.3)
Others 1(20)

Table 2. Diabetes-related factors of the subjects

Variable Classification n (%)

Family history Yes 36 (73.5)
No 13 (26.5)
Duration of diabetes 1~3 24 (49.0)
(years) 4~7 12 (24.5)
8~10 7(14.3)
> 11 6(12.2)
Diabetic complications  Yes 4( 8.2
No 45(91.8)
Type of diabetic Diabetic retinopathy 2 (50.0)
complications Didbetic neuropathy 2 (50.0)
Medical history" Dyslipidemia 33 (37.7)
Hypertension 19(31.2)
Fatty liver 6(9.8)
Obesity 3( 4.9
Others? 10(16.4)
Treatment for diabetes”  Diet therapy 17 (19.1)
Exercise therapy 18(20.2)
Drug therapy 48 (53.9)
Home remedy 6(6.7)
Hypoglycemia Yes 40 (81.6)
experience No 9(18.4)
Experience of nutrition Yes 13 (26.5)
education-counseling N 36(73.5)
Awareness of prescribed  Yes 1(20)
calories No 48 (98.0)

1) Multiple answers were allowed.

2) Acute myocardial infarction, anemia, gastroesophageal reflux

disease, hypocalcemia, hypothyroidism, osteopenia, efc.
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Table 3. Nutrition diagnositic analysis of the subjects
Problem n (%) Efiology n (%) Symptom n (%)
Excessive carbohydrate inftake 32 ( 31.4) Lack of food nufrition knowledge 38 ( 23.2) Increased of BMI and weight 35( 34.3)
Inadequate physical activity 20 ( 19.6) High preference for 26 ( 15.9) Increased postprandial 32( 31.4)
carbohydrate glucose/glycated
Excessive fat intake 10( 9.8) Influence of ime constraints 19( 11.6) hemoglobin
Inadequate fiber intake 10( 9.8) Influence of season 13( 7.9) Increased cholesterol level 10( 9.8)
Overweight/obesity 10( 9.8) Lack of will to fiber intake 10( 6.1) Infake of less than 3 vegetable 10( 9.8)
Excessive sodium intake 5( 4.9) Lack of physical activity 10( 6.1) exchange unif
Frequency of get-together 10( 6.1) Excessive intake of soup, stew, 5( 4.9

Inappropriate infake of types of  5( 4.9) Excessive intake of calories 9( 55 andhigh salt foods

carbohydrate Iregular meal and life slyle 6( 3.7) InToke of high sugar-food 5( 4.9
Excessive energy infoke 4( 3.9 High preference for foods high in gjtee?ndegl gcg Of:fr more than
Iregular infoke of carbohydrate 3 ( 2.9)  sodium 5( 3.1
Lack of preparation forchange  1( 1.0) Lack of knowledge aboutfood 5 3.1 | 'eauent hyeoglycemia 3C 29

of diet/life style Lack of will to improve eating 4( 2.4) Refusing fo prepare medals 1( 1.0
Excessive ingestion 1( 1.0) habits
Inadequate carbohydrate 1( 1.0) Dysfunctional beliefs and 1( 0.6) Carbohydrate restriction/infake 1 (  1.0)

intake aftitudes of vegetable-oriented dietfs

Knee pain 1( 0.

Total 102 (100.0) Total 164 (100.0) Total 102 (100.0)
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Table 4. Change of health-related behaviors of the subjects before and after nutrition counseling”

Variable Classification Before Affer P-value?

Self-moniforing of blood glucose Yes 14 (28.6) 32 (65.3) 0.001
No 35(71.4) 17 (34.7)

Frequency of blood glucose monitoring Everyday 4(28.6) 6(18.8) 0.002
(fimes/week) 2~6 4 (28.6) 21 (65.6)
<1 6(42.8) 5(15.6)

Alcohol drinking (fimes) None 13 (26.5) 12 (24.5) 0.343
Ex-drinking 7(14.3) 8(16.3)
1~3/month 6(12.2) 12 (24.5)
1/week 10(20.4) 10(20.4)
> 2~3/week 13 (26.5) 7(14.3)

Alcohol consumption (cup/day)? 1~2 5(17.2) 11(37.9) 0.002
3~4 10 (34.5) 11(37.9)
>5 14 (48.2) 7 (24.1)

Smoking (pack/day) Never smokers 20 (40.8) 20 (40.8) 0.566
Former smokers 6(12.2) 6(12.2)
<1/2 13 (26.5) 18 (36.7)
1/2~1 10 (20.4) 5(10.2)

Exercise (times/week) None 25(51.0) 7 (14.3) < 0.001
<1~2 8(16.3) 17 (34.7)
3~4 6(12.2) 10(20.4)
>5 10 (20.4) 15 (30.6)

Exercise fime (min/one time) < 30 5(20.8) 1(24) 0.095
> 30 19(79.2) 41 (97.6)

n (%)

1) Interval between 1% and 2" nutrition counseling is 67.5 + 11.2 days.
2) By chi-square test

3) Only drinkers responded.

Table 5. Change of diet therapy-related items of the subjects before and affer nutrition counseling”

Variable Clossification Before After P-value?

Practicing of diet therapy Yes 17 (34.7) 49 (100.0) < 0.001
No 32 (65.3) 0( 0.0

Reasons for difficulties in practicing  Don't know how to practice diet therapy 6(35.3) 6(12.2) < 0.001
diet therapy Hard 1o practice diet therapy 11 (64.7) 28 ( 57.1)
Hard fo suppress hunger 0( 0.0 11 ( 22.4)
No difficulty 0( 0.0 4( 8.2

Reasons for not practicing diet Don't know how fo practice diet therapy 29 (90.6) 0o( 0.0 < 0.001

therapy Don't understand the contfents of nutrition

education on diet therapy 13 o 00
Not important to practice diet therapy 1(3.1) 0( 0.0
Busy of work 1(3.1) 0( 0.0

n (%)
1) Interval between 1% and 2" nutrition counseling is 67.5 = 11.2 days.
2) By chi-square test
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Table 6. Change of dietary life of the subjects before and affer nufrition counseling”

Variable Classification Before After P-value?
Regularity of meals Always regular 19 (38.8) 20 (40.8) 0.003
Imegular for 1~2 days 9(18.4) 21 (42.9)
Imegular for 3~4 days 10 (20.4) 8(16.3)
Imegular for 5~6 days 5(10.2) 0( 0.0
Always irregular 6(12.2) 0( 0.0
Type of consumed rice Rice 19 (38.8) 1(20) < 0.001
Unpolished rice 7(14.3) 14 (28.6)
Barley rice 22 (44.9) 34 (69.4)
Others 1( 20 0( 0.0
Amount of a meal (bowl) 1/2 3(6.1) 0( 0.0 0.001
2/3 11 (22.4) 26 (53.1)
1 29 (59.2) 23 (46.9)
1+1/2 6(12.2) 0( 0.0
Frequency of daily meals (fimes) 2 16 (32.7) 13 (26.5) 0.261
3 31 (63.3) 36 (73.5)
>4 2(4.1) 0( 0.0
Frequency of eating out (times) None 3(6.1) 3(6.1) 0.216
1~3/week 32 (65.3) 40 (81.6)
4~6/week 7(14.3) 2(4.0)
1/day 5(10.2) 4( 8.2
> 2/day 2(40) 0( 0.0
Frequency of snack intake (times) 1~3/week 4( 8.2 5(10.2) 0.009
4~6/week 2(4.10) 10(20.4)
1~2/day 37 (75.5) 34 (69.4)
> 3/day 6(12.2) 0( 0.0

n (%)
1) Interval between 1¢ and 2™ nutition counseling is 67.5 +
2) By chi-square test

11.2 days.



22

0 - Jeelzgel €)2h By Fe) Jopyst

Table 7. Change of diet therapy-related knowledge of the subjects before and after nutrition counseling”

Variable Before After P-value?

What is the most sugary food with the same weight? 0.39 = 0.49 0.94 =0.24 < 0.001

What is 1 exchange unif (50 keal) of fruit? 0.20 + 0.41 0.90 + 0.55 < 0.001

What foods contain sugars in foods? 0.45 = 0.50 0.69 = 0.47 0.026

What foods can be eatfen instead of cooked rice (3 exchange unit)? 0.18 =+ 0.39 0.65 + 0.48 < 0.001

What foods can be eaten relatively freely to reduce hunger? 0.96 = 0.20 0.98 +0.14 0.222

What is the most nutritionally balanced diet? 0.39 = 0.49 0.90 + 0.31 < 0.001

Which foods belong to the cereal group in the list of food exchange? 0.24 =0.43 0.96 = 0.20 < 0.001

What foods can be exchanged with 1 exchange unit (50g) of fish among 0.47 = 0.50 0.69 = 0.47 0.018
the fishes and meats group?

Which of the goals for diet therapy of diabetes is not right? 0.67 = 0.47 0.90 = 0.31 0.086

What is not a diet to prevent diabetfic complications? 0.94 +0.24 1.00 = 0.00 0.377

Total 4.89 =0.17 8.60 = 0.11 < 0.001

Mean + SD

1) Interval between 1% and 2™ nutrition counseling is 67.5 = 11.2 days.

2) By paired t-test

Table 8. Change of diet therapy-related barriers of the subjects before and affer nutrition counseling”

Variable Before After P-value?
1. It's difficult to confrol meals or snacks because the appetite is so good 3.84 + 0.94 3.22 +0.71% < 0.001
2. Diabetic diet is hard fo eat because it is not delicious 282 =+1.17 2.08 = 0.67 < 0.001
3. | often say "l can't” or * It's difficult” 239 +1.10 1.69 + 0.58 < 0.001
4. | can't eat well because I'm afraid that my blood sugar will rise 3.567 £1.08 2.80 = 0.64 < 0.001
5. I don't eat well because I'm sick and have no appetite 1.92 = 0.67 1.67 = 0.59 0.006
6. There is no motivation in everything and it is annoying 255 £ 0.96 1.69 = 0.62 < 0.001
7. There is not more important thing than keeping diet therapy 3.49 +1.12 2.88 + 0.95 < 0.001
8. | don't want to cause discomfort to my family because of diet therapy 3.41 = 0.91 2.61 = 0.67 < 0.001
9. I don't know how to diet therapy 3.86 = 1.00 2.08 = 0.40 < 0.001

10. It's difficult to practice because of difficulty in the contents of diet therapy 3.31 = 0.92 229 =0.74 < 0.001

education

11. 1 don't feel the need to manage diet 1.63 = 0.83 1.08 = 0.28 < 0.001

12. It's difficult o control the diet because of eating out 2,84 = 1.31 2.18 £ 0.97 < 0.001

13. | often drink because | like to drink 222 +1.33 1.80 = 0.91 0.001

14. Economic difficulties make my food choices difficutt 2.02 = 0.97 1.59 = 0.64 < 0.001

15. I tend tfo follow the folk remedies 2.02 = 1.05 1.35 = 0.52 < 0.001

Averoge 2.79 =0.43 2.07 = 0.66 < 0.001

Mean + SD

1) Interval between 1% and 2" nutrition counseling is 67.5 + 11.2 days.

2) By paired t-test 2) Minimum score: 1, maximum score: 5, total score; 15-75
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Table 9. Clinical characteristics of the subjects before and after nutrition counseling”

Variable Before After P-value?
Body weight (kg) 73.8 = 142 728 = 14.1 < 0.001
BMI (kg/m?) 274+ 45 269+ 4.2 < 0.001
Systolic blood pressure (MmHg) 1286+ 11.3 127.8 + 134 0.664
Diastolic blood pressure (mmHg) 765+ 88 74.7 = 9.1 0.212
FBS (mg/dLy? 152.1 = 30.0 1429 = 293 0.052
PP2 (mg/aL)® 217.2 + 50.9 2165+ 54.1 0.946
Hemoglobin Alc (%) 7.6+ 0.8 72+ 0.7 < 0.001
C-Peptide (ng/ml) 25+ 1.7 21+ 15 0.107
1C (mg/aL)® 1649 + 41.9 161.6 £+ 41.6 0.599
1G (mg/dL)® 191.3 £ 131.2 168.8 + 104.3 0.180
HDL-C (mgydL)? 491+ 120 479 = 10.6 0.402
Male 451+ 11.0 453+ 9.2 0.896
Female 549+ 11.2 51.7 = 11.6 0.231
LDL-C (mgy/dL)® 917+ 3156 913+ 314 0.932
AST (UL 280+ 9.7 256+ 9.1 0.030
ALT (IU/L) 323+ 18.6 27.6+ 185 0.036
Mean + SD

1) Interval between 1% and 2™ nutition counseling is 67.5 = 11.2 days.

2) By paired t-test

3) FBS: Fasting blood Sugar, PP2: Post Prandial 2hour Blood Sugar, TC: Total Cholesterol, TG: Triglyceride, HDL-C: High Density Lipo-

protein-Cholesterol, LDL-C: Low Density Lipoprotein-Cholesterol

Unit: %

@ Achieve the goals
O Achieve some of the goals
m Unachieve the goals

Fig. 1. Nutrition infervention achievement rate of the subjects

Fel A G A 7.510.7%0A FFdH $ 7.2
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A (triglyceride, TG) & FUdAT A 191.3=F
131.2 mg/dLel| B3k Fode & 168.8+1104.3 mg/
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AZEAL olu]| - o] § A& (aspartate aminotrans—
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