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The Clinical and Cost Effectiveness of Medical Nutrition Therapy
for Patients with Type 2 Diabetes Mellitus”

Cho, Younyun" - Lee, Moonkyu® - Jang, Hakchul® - Rha, Miyong"
Kim, Jiyoung" - Park, YoungMi* - Sohn, Cheongmin®*"

Department of Dietetics,” Samsung Medical Center, Seoul 135-710, Korea
Division of Endocrinology and Metabolism, Department of Medicine,” Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul 135-710, Korea,

Department of Internal Medicine,” College of Medicine, Seoul National University, Seoul 110-799, Koreq,
Department of Nutrition Care Services,” Seoul National University of Bundang Hospital, Seongnam 463-707, Korea,
Major in Food & Nutrition,” Wonkwang University, lksan 570-749, Korea
Research institute of Human Resources Development,” Wonkwang University, Iksan 570-749, Korea

ABSTRACT

Medical nutrition therapy (MNT) is considered a keystone of medical treatment of chronic diseases. However, only
few studies have evaluated medical and economical outcome of MNT. The study was performed on the patient with
type 2 diabetes mellitus to evaluate the effect of clinical and cost-effective outcomes of MNT. Subjects from two
general hospitals were randomly assigned to two different groups; One receiving basic nutritional education (BE) (n =
35), and the other receiving intensive nutritional education (IE) (n = 32) for a 6-month clinical trial. The group which
received BE had a single visit with a dietitian, while the other group which received IE had an initial visit with a dieti-
tian addition to two visits during the first 4 weeks of the study pertods. Anthropometric parameters, biood components,
and dietary intake were measures at the beginning of study period and after 6 month. Cost-effective analysis included
direct labor costs, educational materials and medication cost difference during 6 months. After 6 month, subjects from
IE group showed significant reduction of body weight (p <0.05) and systolic blood pressure (p < 0.05), whereas BE
group did not show any significant changes. Result from biochemical indices showed glycated hemoglobin concen-
tration was significantly reduced by 0.7% (p < 0.05) only in the IE group. The ratio of energy intake to prescribed energy
intake decreased significantly in both groups (p < 0.05). Mean time taken for a dietitian to educate the subject was 67.9 +
9.3 min/person for BE group, while 96.4 = 12.2 min/person for IE group. Mean number of educational materials was
1.9 X 0.7/person for BE group and 2.5 £ 0.7/person for IE group. Change in glycated hemoglobin level along the 6
month period of study can be achieved with an investment of W88,510/% by implementing BE and W353,691/% by
implementing 1E. Considering the net cost-effect of blood glucose control and HbAlc, IE which provides MNT by
dietitian had a cost efficiency advantage than that of BE. According to this study, MNT provided by dietitian had a
significant improvements in medical and clinical outcomes compared to that of BE intervention. Therefore, MNT
protocol should be performed by systemic intensive nutrition care by dietitian in clinical setting to achieve good
therapeutic results of DM with lower cost. (Korean J Nutr 2008; 41(2): 147~155)

KEY WORDS : type 2 diabetes mellitus, medical nutrition therapy, cost- effectiveness, nutrition education.
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Table 1. General characteristics of DM patients

BE group (n =35 IEgroup (n=32) p

Age (years) 54.1 £ 7.6" 549 £ 95 NS
Sex N % N %
Male 14 40.0 13 40.6 NS
Female 2] 60.0 19 59.4
Duration (yrs) 1.9+ 1.6 1.2 +1.1 NS

1) Mean + S.D.
BE: Basic Nutritional Education, IE: Intensive Nutritional Educa-
tion, NS: not significantly different

Table 3. Anthropometric indices of DM patients

L} (p<0.05), AAELE 724 zpo|7F §IlTH (Table 3).
A A2 A A 7RSS TH AT uSsT
28] BMI+= 2H2} 25.3 + 2.8 kg/m?, 25.3 + 2.6 kg/m°E
Suete] viRke 71Eo] 25 kg/m® o)l AoE o}
Ebstal, 25 T 723 Wigle gtk IE 9 414
2 89t WSk BE T3 HlaelME f4d 217t 9
At
ko] #3le] QlojA o|r) e 7o BT

Aoy BolA ggtot, AFdSgnSgTaTt 15 $o
F%7] dgo] 1329 £ 154 mmHgoA 1276 +
mmHgZ & o2 ZHA3IR3Y} (p <0.05) (Table 3).

Table 2. Health-related habits of DM patients

BE group IE group o-
(n = 35) (n=32) value"
Regular exercise
No 10 (28.6%)" 9 (28.1%)  0.382
Yes 23 (65.7%) 23 (71.9%)
Not answered 2 ( 5.7%) 0 ( 0.0%)
Alcohol drinking
No 23 (65.7%) 21 (65.6%) 0.420
Yes 10 (28.6%) 11 (34.4%)
Less than 1 time/wk S 5
1 time/wk 1 4
2—3 times/wk 3 2
Daily ] 0
Not answered 2 ( 5.7%) 0 ( 0.0%)
Smoking
Nonsmoker 30 (85.7%) 24 (75.0%) 0.159
Smoker 4 (11.4%) 0 ( 0.0%)
Not answered 1 ( 2.9%) 8 (22.9%)

1) p-value by chi-ssquare test
« Number of the subjects (%)

BE group (n = 35)

{E group (n = 32)

Variables
0 week 6 month Change value 0 week 6 month Change value

Height (cm) 161.6 + 9.2" 160.6 + 7.4
Weight (kg) 663+ 9.4 654+ 95 08+ 1.7 654+ 7.2 638+ 7.8 —1.6+ 2.7%
BMI (kg/m”) 253+ 28 250+ 28 —03% 07 253+ 2.6 248 + 2.8 -0.6+ 11"
Blood pressure (BP)

Systolic BP (mmHg) 1295+ 149 128.3 = 14.9 -1.2+16.8 132.9 + 15.4 127.6 £ 1677 53+ 11.7%

Diastolic BP (mmHg) 80.8 + 8.3 805+ 74 —-04% 96 84.4 + 13.4 81.0 £ 10.0 -34£11.1%
Body fat (%) 292+ 5.6 290+ 60 —-01+ 1.8 291+ 9.9 290+ 6.9 -0.1 + 3™
Waist circumference (cm) 867 + 7.3 85.9 + 8.4 -0.7 £ 3.7 867 + 69 856+ 7.1 —1.1 = 44"
Hip circumference (cm) 97.7 £ 6.3 980 = 6.5 03+ 27 968 £ 4.1 96.1 £ 4.5 -0.7 = 29%
WHR (cm/cm) 0.90 0.88 - 0.90 0.89 —

1) Mean *+ S.D.

*: P <0.05 compared with inifial value in each group by paired t-test
NS: No significant difference in change values between BE group and IE group by t-test, WHR: waist/hip circumference ratio



Table 4. Biochemical indices of DM patients
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BE group (n = 35)

IE group (n = 32)

Variables

0 week 6 month Change Value 0 week é month Change value
FBS (mg/dl) 1452 + 341" 1339 + 27.7° -113 = 20.6 137.8 £ 27.7 1257 + 264" —122 +27.1
PP, (mg/dl) 2149 + 753 1925+ 540 -288 + 57.7 218.4 + 735 191.6 = 58.3 —26.7 £ 75.7
HbAlc (%) 73+ 1.4 70+ 08 —-03z% 1.4 7.4+ 09 67+ 087 -07% 09
Total cholesterol (mg/dl) 190.7 = 30.7 1922+ 34.3 1.5+ 28.0 181.6 = 33.6 178.7 + 26.0 —2.9 £ 30.3
Triglyceride (mg/dl) 1409 + 68.2 1546 = 110.4 13.7 + 89.0 129.4 + 653 107.7 + 45.7°  ~21.7 £ 4517
LDL cholesterol (mg/dl) 104.6 = 33.4 1024 £ 327 —2.2 + 30.6 108.2 = 29.0 97.3 + 30.5 -10.9 £ 31.2
HDL cholesterol (mg/d!) 61.8 £ 16.0 590+ 158 ~-28 £ 128 55.4 +19.0 59.5 £ 18.3 —4.1+17.0

1) Mean * S.D.

. p <005, #+: p<0.001 compared with initial value in each group by paired t-test, M 65<0.05 compare with change value of BE

group by t-test

FBS: fasting blood sugar, PP, postprandial-2 hour blood sugar, HbA1c: glycated hemoglobin

WAL =
717 Tt AU A AR HEE By,
33l MA (HbAle)EEE 74 + 09%01]*1 6.7 + 0.8%
2 GsHA ZAaslgon (p<0.001), 3EEYE 137.8
+ 27.7 mg/dlolA 125.7 + 26. 4mg/dl§ G A 7]E
ot F23HA 74Tt (p < 0.05). F FAARS
A& 129.4 + 65.3 mg/dlolA 107.7 * 45.7 mg/dIE
oJ&HA 743} (p <0.05) (Table 4). Wbd 7]k
ToAE FEEF] WHilek 145.2 = 34.1 mg/dielA
133 9 + 27.7 mg/dlE AR 7FAE o} o A3

Fat 7]EXQ) 126mg/dl ©)d-S ERESIEE (p < 0.05).
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Table 5. Daily nutrient intake of DM patient

BE group (n = 35)

IE group (n = 32)

0 week 6 month 0 week 6 month

Prescribed energy (kcal) (A) 1679.4 + 240.9" 1680.0 + 237.4 1653.1 + 206.3 1653.1 + 206.3
Energy (kcal) (B) 1930.8 + 516.9 1648.1 £ 471.4 1921.5 & 504, 1630.1 + 441.5"
B/A (%) 115.1 + 260 98.8 = 26.5" 117.1 + 308 99.1 + 25.6"
Carbohydrate (g) 270.6 = 83.0 2441 = 59.2 2768 + 760 230.7 £ 59.8"
Protein (g) 86.7 = 23.3 718 + 23.7° 82.1 £ 285 73.2+ 29.6
Fat (g) 523+ 20.5 40.2 + 24.0" 50.1 =+ 23.3 454 + 199
% of Total calorie intake (C 1 P : F) 57 :18:25 60 : 17 : 22 58 :17 24 57 118 : 25

Fiber (g) 159 + 10.8 180+ 89 16.6 = 11.0 148 + 9.2
Cholesterol (mg) 375.1 £ 204.2 250.7 + 170.8" 256.0 + 151.7 292.1 = 198.0
Ca (mg) 585.9 + 199.2 624.7 + 198.1 668.1 + 346.7 562.3 + 251.0
Fe (mQ) 152+ 3.2 143+ 40 152+ 49 139+ 49
Folic acid («g) 2742 = 86.5 291.3 + 101.8 315.6 = 128.6 293.0 = 100.0
Zinc (mg) 98+ 3.7 80+ 22° 95+ 27 84+ 24
Niacin (mg NE) 184+ 6.2 148 + 7.2 176+ 6.4 16.1 £ 10.3
Vitamin A ( z#g RE) 862.0 = 620.1 843.7 + 549.2 8249 + 415.5 854.2 + 466.2
Vitamin B, (mg) 1.3 0.6 1.1+ 05 1.3+ 05 386+ 1546
Vitamin B, (mg) 1.3+ 04 10+ 05 13+ 0.5 1.3+ 0.7
Vitamin Bs (mg) 24+ 09 20+ 0.6 26+ 1.9 21+ 09
Vitamin C (mg) 1183+ 73.4 105.5 = 65.3 117.7 = 64.6 102.1 = 43.7
Vitamin E (mg a-TE) 140+ 45 133 7.9 125+ 54 130 6.3

1) Mean = S.D

*. p <0.05 compared with initial value in each group by paired t-test

Table 6. Net cost of two levels of education for DM patients

Cost changes in

Cost of nutritional

Cost of medications Net cost’
medication” education” )
(W/d/person) (W/yr/person) (W/yr/person)
BE group (n = 35) 0 week 116 42,340 16,790 26,553 43,343
6 month 162 59,130
IE group (n = 32) 0 week 111 40,515 730 37,584 38,314
6 month 113 41,245

1) Cost changes in medication = Cost of medications in 6 months — Cost of medication in 0 week
2} Including salary of registered dietitian and nutritional educational material fees
3) Net cost = Cost changes in medication + Cost of Nutritional Education

A, AERFFTETNE 53,691 9/% 02 vEH] 2] ZPYRSTIME 31419019108, AA} 247 & F
g 5 = o JeRdt) HlE TREES 1 mg/dl  BE 9] 9510 £QEE H)Ee 7B
2 U3y gale] 205 u]ge J|EYGFSTNE 15059, AEARmETNE 1435908 RE Hg 7
2,3509, AZdoku gl 30819, AL 2417 3 AF XU} vl tin] &3 HellA AEGkms wHo] 7
Y-S k7] 95 f\ow—- B4 V| EggmgTte] Bk whiuct QNEH) o B Ao Jehgrl
M 9229 AZgkuSToAsE 1407907 8|& ] (Table 7).

d] & s} 711030& % o) f =& Roz veRdth

H S a2 oFEANE B8-S TRste] AXtetH, 2aEa LI

2 1%% B37) 95l 225 HEL 7| RIRFn ST

W= 144,3439/%0130T, AE2GATETAME 54,747 B ATE g oAl QA dokmoat Qareiel
A/Both. Ed TEEY -;— 1 mg/dIE W%7] gJste] Ao WE AEPFTEE AANFHAS w AF L AR
2QEE H]EL 7|RAgT ST 3836, A W BE, g 9d ) = a7 9 vgans



Table 7. Cost-effective ratio for IE compared with BE

33 o oF 8} 3| x| (Korean J Nutr) 2008: 41(2): 147~155 /153

Per-patient cost per unit Net per-patient cost per unit

Differences  Differences Differences of change” of change”
in FBS in PP, in HbAlc FBS PP, HbAlcC FBS PP HbAlC
(W/mg/d) (W/mg/dh (W/%) (W/mg/d) (W/mg/dl) (#/%)
BEgroup (n=35) —11.3+ 206" —288 +57.4 -03+* 1.4 2,350 922 88.510 3,836 1,605 144,343
lEgroup (n=32) —-122+x271 267 757 -0.7x05% 3,081 1,407 53,691 3,141 1,435 54,747

1) Mean *+ S.D

2) Per-patient cost per unit of change = Cost of Nutritional education / Differences in unit of change
3) Net per-patient cost per unit of change = Net-Cost / Differences in unit of change
FBS: fasting blood sugar, PP,: postprandial-2 hour blood sugar, HbAlc: glycated hemoglobin
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