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ABSTRACT

This study was conducted to investigate the effectiveness of nutrition counseling on the dietary intake and nutritional status
cancer patients undergoing radiotherapy treatment. The study was conducted over 6 week period and included 104 patients: 66
received nutrition counseling as the variable group of 42 male and 24 female and 38 patients received no counseling as the control
group of 19 male and 19 female. Nutrition counseling was accompanied with the radiation therapy and administered via counseling
sessions and distribution of printed material during radiation therapy for 6 weeks. Nutrition counseling aimed at maintaining a
balanced dict and preventing weight loss of subjects, guideline used for energy and protein intake were 35kcal/kg IBW and 1.5 2.
Og/kg IBW, respectively. Over the course of the study, the counseling group had no weight change, while the control group had an
average of 4% weight loss/usual BW. The energy intake of the counseling group increased significantly in comparison to the control
group's energy intake, cvidenced by the counseling group's initial mean daily energy intake of 1932.0kcal, and 4 and 6 week mean
daily energy values of 2046.6kcal, 2066.0kcal, respectively. But mean energy values of control group was 1614.3kcal at 4 week. The
energy intake per weight values and protein intake per weight values for initial, 4, and 6 week intervals for counseling group were 33.
2keal /kg, 33.7kcal /kg, 34.0kcal /kg, and 1.48g/kg, 1.58g/kg, 1.59g/kg, respectively. Based on results, nutrition counseling had
positive effects on both the variety of diet and energy intake of the variable group, mostly due to an increase in dairy product and
egg consumption. In addition, the percentage of counseling group patients who consumed all 5 food group increased from 48.5%
to 54.5%. Sufficient energy intake and protein consumption seem to be important factors in weight loss prevention, evidenced by
weight gain by subjects in the counseling group who had 36.1kecal /kg/day mean cnergy intake and 1.77g/kg/day mean protein
intake after 4 weeks. Counseling group subjects experiencing weight loss had lower intakes of 29.3kcal/kg/day for energy and 1.
33g/kg/day for protein during the same period. Another significant factor in weight loss prevention of the counseling group could
be the variety of diet. The dietary variety scores (DVS) of both counseling and control groups differed significantly: the counseling
group had a mean score of 34 while the control group had a score of 16. Also, there were significant differences in the dietary
diversity scores (DDS) between both groups of patients. At the end of the study, the mean percentage of subjects within each group
having a DDS 5 was higher in the counseling group (54.5% v.s. 24.0%). In this study, nutriion counseling for cancer patients
undergoing radiation therapy proved to be effective in preventng weight loss, a miajor complication during radiotherapy. Nutrition
counseling not only increased protein and energy intake, but also had desirable effects on variety or diversity of diet. (Korean J
Nutrition 33(2) : 193~201, 2000)

KEY WORDS: nutrition counseling, weight, 24-hour recall, dietary intake, radiotherapy.
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Table 1. Criteria of selecting patients
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Selection condition Exception condition

1) Over 20 years of age 1) Patient receiving
2) Patients receiving radiotherapy 2) Therapy site is arms or
over 4 weeks legs and bone metastases
3) Primary therapy site” head
and neck, breast, lung, cervix

4) *ECOG =0-2

ECOG(Eastern Cooperative Oncology Group): 0 = Normal activity,
asymptomatic: 1 = Symptomatic, fully ambulatory: 2 = Sympto-
matic, in bed < 50% of time: 3 = Symptomalic, in bed > 50%
of time, not bedridden: 4 — 100% bedridden: 5 = Dead
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Table 2. Characteristics of the counseling and control patients

(Number of patients) Counseling(n = 66) Control(n = 38)

Age(year)
Mean £ 5.D. 56 £ 12 54 £ 12
Range 27-79 18-79
Sex ratioM : F) 42 : 24 19 : 19
(% Male) (63.3) (50.0)
Tvpe of cancer N(% total) N(% total)
Breast 11(17%) 4(10%)
Cervix 13(20%) 1(3%)
Head & neck 19(29%) 17(46%)
Lung 11(16%) 12(31%)
Rectal 12(18%) 4(10%)
ECOG N(% total) N(% total)
0 1 1%) 1( 2%)
1 59(90%) 33(88%)
2 6( 9%) 4(10%)
Past chemotherapy 33(50.0%) 18(47.2%)
Past surgery 13(19.6%) 8(21.0%)
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Table 3. Guidelines of nutrition counseling for patients in radiatherapy

Problem

Nutrition intervention

Chewing and swallowing
difficulty, mouth
soreness and dryness

Soften consistency of foods to thick liquid or semisolid
Drink liquids with meals

Avoid highly seasoned, acidic, or salty foods

Try altering temperature of foods to tolerance

Nausea or vomiting

Avoid serving foods with strong odors. Cold or room temperature foods often are tolerated better
Provides smaller meals more frequently

Avoid serving foods that are greasy, fried, or high in fat

Avoid foods that are very spicy, very sweet, or have strong flavors

Avoid food intake within 1 -2 hour before radiation therapy if symptom continues

Taste alterations and
aversion

Provide cold or room-temperature foods

Avoid foods with strong odor or tastes

Experiment with seasonings and flavorings

Use the source such as lemon juice in salad to improve the appetite

If meats are pooly tolerated, try alternative sources of protein such as cheese, tofu, fish or cooked eggs

Anorexia

Provide favorite food, as tolerated

Adjust meal size to appetite tolerance

Provide a relaxed, pleasant atmosphere for meals

Respond to hunger even if it is not at conventional mealtimes

If symptom continue, use commercial liquid supplements instead of meal or snack

Weight loss and
muscle wasting

Provide high-calorie and protein-dense foods:

Add powdered milk to foods and beverages to fortify protein

Use a high-fat or high-calorie version of a food itern as tolerated
Increase use of fats and gravies

Add diced meat or cheese to sauces, vegetables, soups

Add a glucose polymer supplement to beverages, juices, and gravies
Encourage between-meal snacks

Experiment with commercial supplernents

Increase fluid intake to replace losses
If an infectious cause is ruled out, encourage intake of fiber-rich foods with pectin. During acute state,
high-fiber or gas-producing foods may be poorly tolerated and a fiber and residue restricted diet may

Diarrhea be indicated
Increase . potassium-rich foods
Decrease lactose content of diet as needed
Adjust fat content of diet as needed
- Increase fluid intake
Constipation

Increase fiber in diets tolerated
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Table 4. Guidelines for counseling at different steps

weeks Main emphasis of counseling

1) Obtain baseline data
— nutritional counseling
— determinant of nutritional risk
2) Basic information of diet
3) Counseling depending on individual needs
@ various symptom affecting food intake
(i.e. nausea, vomiting efc.)
@ Diet management
- no Wt. loss, normal appetite
— maintain present food intake
-no Wt. loss, but decreased food intake, Hb < 12.0mg/dl
— increase food intake
— W, loss, food intake < 50%, Hb < 12.0mg/dl
-~ increase food intake

15t week

1) Dielary assessment-adequacy of energy and
protein intake

2) |dentification of problems and cause

3) Supplementation recommended if necessary

After 4 wk

After 6 wk 1) Assessment of adequacy of intake
erow 2) Counseling aboul maintaining good dietary intake

i S e 38 33(2): 193~201, 2000/197
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Table 5. Comparison of mean daily nutrient intake Mean £ SD
Counseling Control
0 wks(n = 66) 4 wks(n = 38) 6 wks(n = 33) 4 wks(n = 38)
Energy(kcal) 1932.0 £ 6118 20466 = 730.6 2066.0 £ 8289 16143 £ 750.7*
Prateing) 862 X+ 327 907 = 385 945 * 454 674 + 3B3a*
Fat(g) 430 + 20.6° 551 +£  33.°v 558 = 32.3° 282 + 182
Sugar(g) 2886 £ 953 2850 = 976 2869 = 113.0 2632 £ 1240
Ca(mg) 692.1 £ 296.5 7816 = 3534 801.5 = 3866 563.5 £ 330.6*
Fe(mg) 183 £ 82 175 #+ 8.2 195 = 9.1 143 = 109
Vit A(R.E.) 666.4 =+ 581.7 9825 £ 1499.2 861.7 =+ 1017.7 596.0 + 834.6
Vit Bi(mg) 147 £ 1.30 139 = 0.49 149 £ 0.59 137 £ 1.03
Vit Bz(mg) 150 £ 066 1.58 = 0.54 1.74 = 0.64 147 = 1.00
Niacin(mg) 209 + 85 216 £ 105 237 = 125 195 = 152
Vit C(mg) 123.2 = 85.0 1032 + 441 1265 = 805 796 = 729
% CHO 60.6 + 85 569 = 9.8 569 = 117 65.6 + 10.7*
Y% protein 177 = 40 176 £ 3.0 18.1 = 4.5 164 + 5.6
% fat 193 = 617 232 £ 7.6 233 =+ 7.8 159 = 76

Mean values are significantly different among period by Duncan's Multiple Range Test(p < 0.05). Mean with the different letters in the
same row are significantly different.
*Mean values are significantly different between 4 wks and control group(p < 0.05).
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Table 6. Comparison of means daily intakes of each food group Mean + 5D
Counseling Control
Food group -
0 wks(n = 66) 4 wks(n = 38) 6 wks(n = 33) (n = 38)
Cereals & grains 392.1 + 1534 333.8+ 1383 330.3 4+ 1933 132.8 + 136.0*
Potatoes & starches 364+ 824 38.8 £ 69.7 73.5 £ 143.6 194 + 117.0
Sugars & their products 70 £ 136 96+ 102 53+ 87 29+ 133
Legumes & their products 72.2 + 100.4™ 532+ 66.2° 111.1 £ 132.2¢ 192+ 666
Seeds & nuts 18.7 = 62.7 7.5+ 198 59+ 139 2.8+ 300
Vegetables 318.2 £ 1625 303.3 £ 1590 2594 + 178.5 114.6 £ 219.5
Fungi & mushrooms 40+ 1741 21+ 88 45+ 242 0
Fruits 1934 + 196.4° 250.7 = 203.9* 317.6 + 252.1° 102.9 + 302.3*
Meat, poultry& their products 168.2 + 188.1 142.7 £ 1704 153.0 4 190.8 137.1 £ 155.5
Epgs 16.7 + 284 31.7 £ 573 295+ 595 7.9 + 367.6*
Fishes & shell fishes 76.1 + 889 871+ 916 68.5 + 783 216 + 67.0
Seaweeds 33+ 77 38+ 67 28+ 81 1.1+ 109
Milk & dairy products 1245 £ 1222 1725 £ 1205 169.6 + 109.1 50.5 £ 135.1%
Vegetable oils 11.3 £ 33.1 93 93 19.5 + 445 22+ 5.8*
Beverage & alcohol 29.7 £ 1751 229 £ 139 110+ 465 25.7 £ 378.3

Mean values are significantly different among different period by Duncan's Multiple range test(p

the same row are significantly different.

*Mean values are significantly different between 4 wks and control group(p < 0.05),

< 0.05). Means with the different letters in
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Table 7. Proportion of subjects consuming each food group of DDS”

Food 0 wks 4 wks 6 wks Control

groups (n = 66) (n = 38) (n = 33} (n = 38)
Grain 100 100 93.9 100
Meat 98.5 100 97.0 94.6
Fruit* 75.8 84.6 81.8 67.6
Vegetable 100 100 97.0 91.9
Dairy 59.1 66.7 69.7 40.5

"DDS(Dietary Diversity Score) counts the number of food groups
consumed daily form major five food group(grain, meat, dairy, fruit,
vegetable).

*Frequency is significantly different among period by MH chi-squa-
re(ridit scores, MH y* = 5.848, p < 0.05).

Aoz Ueyt B daze A% 437 He o
__]x—] og A 74]

= AR 9gL T B%C’HH 81, 8/@ w—/}T:f (Ta—
ble 7) ol ol £ AEFE P4 Boizl A
R R FUNEA FAFET HLES Y Gt
=4 dEo] 932 v ALE A4HT
2ate] goifie) AL Hylsty] Y& 7= AFTES
2129 dA w9 (serving size)oll e} 4zt HFE T4
2lolg] tiekd Al DDS(dietary diversity score)
Arbst gt gl Me 6T‘IH 19 5te] DDS 1013171
o DDS 00lA 3744 shiz ERelEFig. 4). DDS
5ol AFghr2 vzl Wt 48.5%. 56.4%. 54.5% = 7
el ”/‘1 71 =9z dlz=78 DDS 49 91=7) 51%E 7}
it = ATl DDS 10] fojqes 7hAE A
AitHp <0.05). A 474 57-& o 43 e

i

=
T
=

Sl

r

F

= e o
r.tio fike ‘;1H"
.
?:.,

o] AEHro] 56.4%< A Hls) 2oL 24.3%= F
GEoR wel(p <0.05) Helel Hhpgel Bol S
2 5 Ot ol 9% YVA 5TE FUF YAHFES
A3 Ao| AL VA AAFH} AL 4 Hlgo]
obdol W DDS 4, 57 A8k wlge] Bl
243 vehie Rolgint.

3) M3 Meje] M2 Ao ¥ B
AP 4R 475 AT BAG 9 S

o HAE TOE e ok 4HPL vlws nek,
3 4Rl S

| ste @RI 35keal/kg IBW,

“I"llﬂ

R =
4 wks 4 wks
counseling group

FZADDS 4 [ DDS 5 |

0 wks control group

{1 DpDs 0-3

Fig. 4. Comparison of DDS(Dietary Diversity Score)” in counseling
and control group. "DDS(Dietary Diversity Score) counts the numb-
er of food groups consumed daily from total five food groups(dairy,
meat, grain, fruit, vegetable). *Each proportion of DDS in a period
is significantly different among period in counseling group(p < 0.
05). “DDS is significantly different between counseling group and
control group at 4 wks (p < 0.05).
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Fig. 5. The comparison of energy intakes between weight loss and
weight gain subjects within counseling group. *Mean values of pro-
tein intake are significantly different between weight loss and gain
group in the same period of counseling group(p < 0.05).
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