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High fruit and vegetable consumption is associated with a lower risk of breast cancer. The incidence of breast cancer is continuously increasing in Korea, but only a few studies on nutrition intervention in breast cancer patients has been reported. The aim
of this study was to investigate whether an 8-week nutrition intervention based on dietary counseling can promote fruit and
vegetable consumption, increase serum antioxidant nutrient levels, and improve quality of life in Korean breast cancer patients.
Sixty-one breast cancer patients received either standard care (n = 31) or nutrition counseling (n = 30). The standard care group
was given brochures recommending phytochemical rich diet. The intervention group was provided with two nutrition counseling
sessions and one cooking class session, thereby encouraged subjects to eat at least 10 or more servings of fruits and vegetables
per day. After 8-week intervention, waist circumference in the intervention group was significantly decreased (p < 0.001) even
though no difference was reported for body mass index. Energy intake (p = 0.007), fiber (p < 0.001), and antioxidant nutrient
(vitamin A, C, E, and β-carotene, p < 0.001, respectively) intakes were significantly increased. Serum antioxidant level was also
increased significantly, i.e., vitamin A (p = 0.048); vitamin E (p = 0.004). Total vegetable intake (excluding kimchi intake) in the
intervention group was increased from 425 g to 761 g (p < 0.001), fruit consumption was also increased from 232 g to 334 g (p <
0.001), while standard care group did not show any significant change. Our study showed that nutrition counseling and providing
cooking tips helped to encourage the patient to consume and maintain more fruit and vegetable intakes.
Key Words: Counseling, Breast neoplasms, Fruits, Vegetables, Antioxidants

*Corresponding author Joon Jeong
Address Department of Surgery, Gangnam Severance Hospital, Yonsei University Medical College, 211 Eonju-ro, Gangnam-gu, Seoul 135720, Korea
Tel +82-2-2019-2950 E-mail gsjjoon@yuhs.ac

© 2014 The Korean Society of Clinical Nutrition

*Corresponding author Yoo Kyoung Park
Address Department of Medical Nutrition, Kyung Hee University,
1732 Deogyeong-daero, Giheung-gu, Yongin 446-701, Korea
Tel +82-31-201-3816 Fax +82-31-201-3816
E-mail ypark@khu.ac.kr
Received December 30, 2013
Revised January 16, 2014
Accepted January 24, 2014

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

http://e-cnr.org

39

SW Cho et al.

Introduction
Although breast cancer is still less prevalent in Korea than in
western countries, the incidence of breast cancer, especially in
the younger women, is increasing. In 2008, breast cancer was
reported as one of the most common forms of cancer being
treated in women [1,2]. Possible explanations for these increases are the change to a westernized diet, such as the high
consumption of fat and less physical activity, together with
early detection [3,4].
High in fruit and vegetable diet has been suggested to be
associated with decreased breast cancer [5-7], although not
consistently [8-10]. It is generally assumed that the active dietary constituents contributing to these protective effects are
antioxidant nutrients such as vitamin A and vitamin E including phytochemicals. Although reasonable evidences proved
that they are not enough in the treatment of breast cancer,
but those antioxidant compounds, especially consumed as
whole food, have been shown to neutralize free radicals, and
reduce or even prevent some of the damages caused by free
radicals [11,12].
Previous studies reported from the U.S. have demonstrated
that intervention programs for breast cancer patients improve
breast cancer prognosis and promote positive dietary behaviors
[13-15]. The results of Women’s Intervention Nutrition Study
(WINS), which was an intensive dietary intervention designed
to reduce dietary fat intake in postmenopausal women with
early stage breast cancer, indicated that those in the intervention group showed reduction of the incidence of breast cancer recurrence and increase of relapse-free survival [13]. The
Women’s Healthy Eating and Living (WHEL) study also showed
that an intensive one-on-one intervention delivered over the
telephone had positive effects, in that it led to increased fruit,
vegetable and fiber intakes, as well as reduced fat intake [14,15].
Taken together, these studies suggested that intervention program successfully accomplished and maintained a good health
status during and after breast cancer treatment.
Some studies have shown that diet quality is associated
with quality of life (QOL) [16-18]. It is unclear whether diet
influences QOL or reflects it. However, if diet does influence
QOL, nutrition intervention programs to improve overall diet
quality in breast cancer patients could help to increase QOL.
Dietary intake differs significantly across the countries.
Korean, especially, shows relatively high carbohydrate and low
dietary fat consumption [19]. It is, therefore, very important
to adjust the dietary modification according to their original
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dietary pattern. Do et al. [20]. showed that the dietary habit
and nutrient intakes of postoperative breast cancer patients
can be improved by individual nutrition counseling program.
In that sense, however, the net effects of nutrition counseling
intervention programs (increasing fruit and vegetable intake
without much modification of fat intake) for reducing breast
cancer recurrence and mortality have not enough investigated
in Korea until now.
We hypothesized that breast cancer patients assigned to
the dietary intervention group will show greater improvements
in fruit and vegetable consumption, which would increase
serum antioxidant levels than those of patients assigned to a
standard care group. We also hypothesized that the dietary
intervention group would show more favorable improvements
in QOL than in the control group. In view of this, the aims of
this study were: (1) to implement an 8-week intensive nutrition intervention to increase fruit and vegetable intake and (2)
to evaluate changes in dietary intake, serum antioxidant level,
and QOL after intervention.

Materials and Methods
Subjects and Study design
Between February 2009 and October 2009, a randomized
dietary intervention study was carried out with breast cancer
patients aged 25-65 year who had completed cancer treatment for stage Ⅰ to Ⅲ. The research protocol was approved
by the Institutional Review Board of the S Hospital (Seoul, Korea), and all subjects provided written informed consent before
participation. Subjects were also excluded if they present uncontrolled disease or women with body mass index (BMI) ≥25
kg/m2. Figure 1 shows a flow chart of this study. Breast cancer
patients were randomly assigned to the standard care group
(n = 38) or the intervention group (n = 48). The standard care
group received no treatment but only received a brochure of
general dietary guideline, and the intervention group received
individualized dietary modification counseling with a professional dietitian (Table 1). Seven subjects in the standard care
group and 18 subjects in the intervention group were excluded
due to personal reason or lost to follow-up. Overall, 61 breast
cancer patients (standard care group: n = 31, intervention
group: n = 30) were included in the final analyses. Information
regarding the general characteristics of the subjects, including
age, medical history, and menopausal status, were collected by
self-reported questionnaires.
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89 Breat cancer patients screened
3 Patients excluded
- 1 Recurrence
- 2 Personal reason
86 Pateints randomized

Standard care group (n = 38)

0 wk

3 Patients dropped
out for personal reason

Intervention group (n = 48)

7 Patients dropped
out for personal reason

Standard care group (n = 35)

4 wk

4 Patients excluded
- 1 Personal reason
- 3 Lost to follow-up

Intervention group (n = 41)

11 Patients excluded
- 4 Personal reason
- 7 Lost to follow-up

Standard care group (n = 31)

8 wk

Intervention group (n = 30)

Figure 1. Flowchart of the study.
Table 1. Study protocol
Weeks

Standard Care Group (n = 31)

Intervention Group (n = 30)

-1 wk (1:1)

30 min

․ Anthropometric assessment
․ General questionnaire
․ Dietary habits questionnaire
․ 24 hr recall
․ Physical activity questionnaire
․ Quality of life scale
․ 3 days food record (homework)

0 wk (1:1)

40 min

․ Blood test

1 wk (Intervention)

60 min

-

․ Cooking class

4 wk (1:1)

40 min

-

․ Second nutrition class
․ 3 days food record (homework)

8 wk (1:1)

40 min
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․ Anthropometric assessment
․ Blood test
․ Dietary habits questionnaire
․ 24 hr recall
․ Physical activity questionnaire
․ Quality of life scale

․ Anthropometric assessment
․ General questionnaire
․ Dietary habits questionnaire
․ 24 hr recall
․ Physical activity questionnaire
․ Quality of life scale
․ 3 days food record (homework)
․ Blood test
․ First nutrition class
․ 3 days food record (homework)

․ Anthropometric assessment
․ Blood test
․ Dietary habits questionnaire
․ 24 hr recall
․ Physical activity questionnaire
․ Quality of life scale
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Measurements
Anthropometric measurements of subjects were conducted
by a trained staff. Subjects were asked to remove their shoes
and heavy outer garments before being weighed. The BMI was
calculated as the body weight (kg)/height squared (m2), and
waist circumference was measured to the nearest 0.1 cm, at
the middle of the space between the lowest rib and the iliac
crest, with subjects in standing position and after breathing
out gently.
Blood samples (20 mL) were collected from each subject after
overnight fasting for more than 8 hour, which were centrifuged
for 15 minutes at 3,000 rpm and stored at -80°C until analyzed.
All the biochemical measurements were performed in the laboratory of the S Hospital. Serum antioxidant nutrient (carotene, vitamin A and vitamin E) were measured by using HPLC method [21].
Dietary intake was determined from diet records for 3 consecutive days (2 weekdays, 1 weekend day). The subjects were
instructed to record all foods, beverages and supplements
consumed, including detailed descriptions of foods, preparation methods and recipes. All the food items eaten, how they
were cooked, and the amounts consumed were confirmed by
the professional dietitian using food models and measuring
tools. Nutrient intake was analyzed with the computer aided
nutritional analysis program (CAN-pro 3.0, The Korean Nutrition Society, Seoul, Korea).
QOL was assessed with the Functional Assessment of Cancer Therapy (FACT-B) designed to measure multidimensional
health-related quality of life in patients with breast cancer
[22]. FACT-B comprises of five subscales: physical well-being
(7 items), social well-being (7 items), emotional well-being (6
items), functional well-being (7 items), and concerns specific
to patients with breast cancer (10 items). Each item is rated on
a 5-point scale with 0 equal to “not at all” and 5 equal to “very
much”. Higher subscale score indicates higher well-being or
satisfaction. All ratings on the FACT-B are completed in terms
of the past seven days.
Intervention
The 8-week intervention program consisted of two nutrition counseling sessions of 40 minutes and one cooking class
session with a professional dietitian. The counseling sessions
focused on individualized dietary counseling to induce the
subjects to concentrate on modifying or changing their eating
habits. Intervention participants were encouraged to achieve
the following advices but attainable goals chosen to promote
a dietary pattern that maximizes intake of protective nutrients
42
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(antioxidant vitamins and fiber) and phytochemicals. The cooking class session and health-related materials (e.g. pamphlets
and brochures) supported this individualized counseling. The
cooking class focused on healthy food to promote adherence
and understanding of the intervention dietary pattern, and
gave patients an opportunity to learn how to prepare recipes
to incorporate more fruit and vegetable.
Statistical analyses
Statistical analyses were conducted using the SPSS program
(SPSS 15.0 KO for Windows; SPSS Inc., Chicago, USA). All values are expressed as the mean ± standard deviation or number (%).Differences between the two groups were analyzed by
an independent Student’s t-test or chi-square test. Paired ttests were used to compare the changes in anthropometrics,
dietary intakes, serum antioxidant levels, and quality of life
scores between baseline and after intervention values. All
reported p values were two-tailed, and the statistical significance was set at p < 0.05.

Results
General characteristics of the subjects
The baseline characteristics of the subjects are presented in
Table 2, which shows that neither group differed in any baseline category. The number of subjects who were cooking herself was 27 (87.1%) in the standard care group and 26 (86.7%)
in the intervention group. The majority had no family history
of breast cancer, and was post-menopausal. Several types of
exercise were performed; walking and hiking were the most
common type of exercise, whereas stretching and swimming
were also reported (data not shown).
Changes in anthropometrics parameters, dietary intake,
serum antioxidant levels
Changes in anthropometrics parameters after the 8-weeknutrition intervention are presented in Table 3. There were no
significant differences in the baseline weight, BMI, and waist
circumference between the standard care group and the
intervention group. After nutrition intervention, waist circumference in the intervention group was significantly decreased
(p < 0.001) even though BMI remained unchanged. For the
standard care group, in contrast, all of the anthropometricmeasurements did not show any significant changes.
The average daily intakes of nutrients are presented in Table
4. After nutrition intervention, in the intervention group, there
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Table 2. Baseline characteristics of the subjects
Variables

Standard Care Group (n = 31)

Age, year*

Intervention Group (n = 30)

44.4 ± 7.9

47.9 ± 7.1

Yes n, %

27 (87.1)†

26 (86.7)

No n, %

4 (12.9)

4 (13.3)

28 (90.3)

26 (86.7)

3 (9.7)

4 (13.3)

Yes n, %

4 (12.9)

1 (3.3)

No n, %

27 (87.1)

29 (96.7)

Pre-menopause n, %

7 (22.6)

3 (10.0)

Post-menopause n, %

24 (77.4)

27 (90.0)

27 (87.1)

25 (83.3)

4 (12.9)

5 (16.7)

Cooking ability

Food preparation
Self n, %
Others n, %
Family history of breast cancer

Menopausal status

Regular exercise
Yes n, %
No n, %
†

*Values are means ± SD or n, %; Chi-Square Test shows no statistical significance.

Table 3. Changes in anthropometrics parameters after intervention
Standard Care Group (n = 31)

Variables

Before

After

56.1 ± 7.4*

56.4 ± 7.2

BMI, kg/m

22.6 ± 2.5

WC, cm

73.7 ± 6.8

Body weight, kg
2

p†

Intervention Group (n = 30)

p†

Before

After

0.324

57.6 ± 6.7‡

57.8 ± 6.7

0.528

22.7 ± 2.4

0.303

23.2 ± 2.8

23.3 ± 2.8

0.505

73.2 ± 6.7

0.252

77.0 ± 7.6

75.1 ± 7.4

<0.001

BMI: body mass index, WC: waist circumference.
*Values are means ± SD (all such values); †Measured by paired t-test between baseline and 8 week within each group at p < 0.05; ‡Baseline level between standard care group and intervention group showed no statistical significance after independent t-test.

was a significant increase in the daily intake of energy (p =
0.009), plant protein (p < 0.001), carbohydrate (p = 0.011),
fiber (p < 0.001), vitamin A (p < 0.001), vitamin C (p < 0.001),
vitamin E (p < 0.001), folate (p < 0.001), and β-carotene (p
< 0.001). Whereas, in the standard care group, there was a
significant reduction in the daily intake of fiber (p = 0.027),
vitamin A (p < 0.001), and folate (p = 0.029). Daily fruit and
vegetable intake are shown in Figure 2. The intervention group
increased their consumption of fruit from 266.0 to 341.5 g/
d, vegetable consumption was also markedly increased from
410.0 to 716.0 g/d (p < 0.001), whereas standard care group
did not show any changes in fruit and vegetable intake.
Changes in serum antioxidant levels after the 8 week nutri-
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tion intervention are presented in Table 5. Serum carotene
concentration was significantly decreased in the standard care
group (p < 0.001), but not in the intervention group. Serum
concentrations of vitamin A (p = 0.048) and vitamin E (p =
0.004) in the intervention group were significantly increased,
with no significant change in the standard care group.
Effect on quality of life
In the standard care group, physical well-being score was
significantly increased after nutrition intervention (p = 0.017).
However, there were no significant differences in social/family
well-being, emotional well-being, and functional well-being,
breast cancer subscale after 8 weeks (Table 6).
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Table 4. Changes in nutrient intakes after intervention
Standard Care Group (n = 31)

Variables

Baseline

After

1620.2 ± 491.4*

1592.7 ± 462.7

Plant protein, g

38.4 ± 11.6

Animal protein, g

Intervention Group (n = 30)

p†

p†

Before

After

0.793

1594.1 ± 414.2‡

1872.5 ± 305.4

33.3 ± 10.8

0.086

35.4 ± 10.3

49.8 ± 11.1

32.5 ± 25.5

40.5 ± 26.1

0.172

38.4 ± 27.3

42.2 ± 25.8

0.390

Plant fat, g

23.8 ± 14.5

23.4 ± 13.1

0.893

24.4 ± 11.6

28.8 ± 10.6

0.103

Animal fat, g

20.5 ± 21.0

20.1 ± 15.2

0.926

19.8 ± 14.2

22.8 ± 15.7

0.363

246.8 ± 73.1

234.9 ± 66.8

0.401

234.0 ± 68.1

277.0 ± 50.7

0.011

22.1 ± 8.9

18.3 ± 6.5

0.027

20.5 ± 7.6

39.2 ± 13.7

<0.001

1329.5 ± 937.3

956.2 ± 516.2

1302.6 ± 750.3

5024.9 ± 1808.5

<0.001

144.7 ± 101.6

121.6 ± 60.2

0.221

143.2 ± 81.3

332.7 ± 52.9

<0.001

Energy, kcal

Carbohydrate, g
Fiber, g
Vitamin A, µg RE
Vitamin C, mg
Vitamin E, mg
Folate, µg
β-carotene, µg

<0.001

0.009
<0.001

14.0 ± 6.7

16.4 ± 7.0

0.149

14.7 ± 6.6

21.9 ± 7.5

<0.001

432.6 ± 207.6

348.2 ± 151.2

0.029

351.8 ± 150.1

619.4 ± 234.2

<0.001

9136.8 ± 12292.8

4686.4 ± 2935.9

0.060

6888.7 ± 4601.7

14569.9 ± 6416.8

†

<0.001

‡

*Values are means ± SD (all such values); Measured by paired t-test between baseline and 8 week within each group at p < 0.05; Baseline level between standard care group and intervention group showed no statistical significance after independent t-test.

*
716

900

400

600

330

410

300
0

1,200
900
Fruit, g

Vegetable, g

1,200

600

216

210

266

342

300
Standard Care Group
Baseline

Intervention Group
After

0

Standard Care Group
Baseline

Intervention Group
After

Figure 2. Daily fruit and vegetable intake between standard care control group and intervention group. The statistical significance
measured by paired t-test. * Significant difference between baseline and 8 week (p < 0.001).

Discussion
The goal for this particular nutrition intervention was to
adopt and maintain an antioxidant rich dietary habit of breast
cancer patients. This nutrition intervention program was
designed to improve knowledge and skills in selecting phytochemical rich foods and to improve motivation with respect
to healthy behavior in the patients. The results of this study
showed that the 8-week nutrition intervention program primarily based on dietary counseling, supplemented by cooking
classes and health-related materials, can promote a substantial
change in the overall dietary pattern, with significant increases
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in consumptions of phytochemical rich fruit and vegetable.
The health benefits of fruit and vegetable seen in epidemiological studies are the main reasons for the recommended
intake of at least 400 g of fruit and vegetable per day, potatoes not included [23]. The world cancer research fund (WCRF)
panel of experts also recommended that the consumption of
400 grams/day or more of a variety of vegetables and and
fruits, irrespective of other diet and lifestyle patterns, could
decrease overall cancer incidence by at least 20% [24]. Accordingly, several clinical trials have intervened specifically on fruit
and vegetable consumption. Pierce et al. [25] reported that
telephone counseling intervention including cooking classes

http://dx.doi.org/10.7762/cnr.2014.3.1.39
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Table 5. Changes in serum antioxidant levels after intensive nutritional counseling
Variables

Standard Care Group (n = 31)
Before

After

Carotene, µg/dL

175.58 ± 57.12*

128.45 ± 60.40

Vitamin A, mg/L

0.52 ± 0.10

Vitamin E, mg/L

11.15 ± 2.73

p†

Intervention Group (n = 30)

p†

Before

After

<0.001

221.50‡ ± 75.93

207.00 ± 94.64

0.144

0.49 ± 0.11

0.169

0.54 ± 0.14

0.57 ± 0.16

0.048

11.24 ± 2.30

0.852

10.72 ± 2.88

11.60 ± 3.45

0.004

†

‡

*Values are means ± SD (all such values); Measured by paired t-test between baseline and 8 week within each group at p < 0.05; Baseline level between standard care group and intervention group showed no statistical significance after independent t-test.

Table 6. Effect of intervention on quality of life
Variables

Standard Care Group (n = 31)
Before

After

Physical well-being

22.7 ± 6.2*

24.0 ± 5.0

Social/Family well-being

16.5 ± 5.0

Emotional well-being

p†

Intervention Group (n = 30)

p†

Before

After

0.017

23.8 ± 4.1‡

24.3 ± 2.9

0.544

16.7 ± 4.9

0.748

18.2 ± 6.2

18.0 ± 7.0

0.766

16.7 ± 4.1

17.1 ± 3.9

0.504

18.4 ± 4.3

18.1 ± 4.5

0.662

Functional well-being

18.1 ± 6.0

17.5 ± 5.6

0.494

19.9 ± 4.6

19.9 ± 4.7

0.922

Breast cancer subscale

21.1 ± 5.9

21.5 ± 5.7

0.597

22.1 ± 5.0

22.9 ± 4.5

0.302

Total score

95.0 ± 21.2

96.8 ± 17.1

0.462

102.4 ± 15.9

103.1 ± 17.4

0.754

†

*Values are means ± SD (all such values); Measured by paired t-test between baseline and 8 week within each group at p < 0.05. The higher score shows the
better quality of life; ‡Baseline level between standard care group and intervention group showed no statistical significance after independent t-test.

and monthly newsletters led to significant increase in fruit
(18%, 0.6 serving/d) and vegetable (82%, 3.2 serving/d) intake
in the intervention group of breast cancer survivors. SmithWarner et al. [26] also showed that after 1-year diet intervention to increase fruit and vegetable consumption to at least
8 servings per day in an at-risk population, the intervention
group had increased their daily fruit and vegetable intake an
average of 5.5 servings over 1 year; the standard care group
had an average decrease of 0.5 servings per day. In agreement
with these intervention trial findings, we found that total fruit
and vegetable (excluding kimchi and Korean pickles, etc) consumption in the intervention group was increased by 56.4%
(382 g/d, p < 0.001). In detail, there was a 74.6 % (306 g/d, p <
0.001) increase of vegetable and a 28.3% (76 g/d) increase of
fruit. The participants achieved these changes via increasing
frequency and/or serving size of foods already consuming. In
addition, the participants were more successful at increasing
vegetable rather than fruit consumption. This may be due to
food preferences and convenience because the Korean side
dishes that use a wide variety of vegetables are easier to integrate into current eating pattern. These results suggest that it
is indeed possible to further increase individual’s total fruit and
vegetable intake to more than the 1,000 g/d (equivalent to >14
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servings), even if the intervention program is only provided for
a short-term period.
The change in dietary intake was validated by increases in
serum antioxidant nutrient levels which are considered objective biomarkers of fruit and vegetable intake [27,28]. In the
intervention group, the average daily intake of vitamin A, vitamin C, vitamin E and β-carotene was significantly increased
after the nutrition intervention (p < 0.001, respectively). As
expected, serum vitamin A (5.6%, 0.03 mg/L) and vitamin E
(8.2%, 0.88 mg/L) levels also were significantly increased after
nutrition intervention. Higher dietary intakes and blood concentrations of carotenoids (precursor of vitamin A), including
β-carotene, have been shown to reduce breast cancer risk
although not entirely consistent [29,30]. According to results
by performing a meta-analysis of 11 studies, intake of 7,000
μg per day or more of β-carotene was associated with 18%
reduction of breast cancer risk compared with intake of 1,000
μg per day or less [31]. Sato et al. [32] reported that the risk of
developing breast cancer in women with high levels of serum
β-carotene, lycopene, and total carotene was approximately
half of that of women with low levels of these nutrients. Although the intervention did not change the serum carotene
level directly, it is hypothesized that the intervention would

http://e-cnr.org
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influence this variable.
Nutrition plays an important role in a cancer patient’s overall health and QOL. Accordingly, cancer survivors are often
motivated to modify their diets and seek nutritional guidance
to reduce cancer recurrence risk. Some studies suggest that
nutrition intervention improves QOL of cancer patients [33-36],
whereas others report no such benefits [37,38]. In the current
study, we could not observe a significant impact on the QOL in
the both groups after the intervention. This results show that
even though the nutrition intervention participants made significant modifications in their eating behavior, it might be hard
to induce improvement on the QOL due to short-term interventions. The physical wellness was significantly increased in
the control group, which is hard to explain. It may be possible
that because the overall scores in the control group was rather
lower than the intervention group, it was easier to be restored
to normal level after 8 weeks.
Waist circumference and BMI are predictor biomarkers of
breast cancer risk [39,40]. Especially, waist circumference as a
measure of visceral adiposity is associated with increased risk
of cancer development; is a stronger predictor of cancer risk
than BMI [41]. In this study, waist circumference was significantly decreased in the intervention group (p < 0.001) even
though BMI remained unchanged. Although not a primary
goal of the study, this waist circumference reduction would
be considered as desirable outcome for the breast cancer patients.
It should be noted that this study has several limitations.
First, the period of the intervention was short. Thus, there is a
need to examine if the effects of intervention program would
be sustained over the long-term period. Second, fruit and
vegetable intake was measured through self-reports rather
than direct inspection of food consumption. Self reports can
lead to response bias. The participants knew that the goal was
to promote their fruit and vegetable consumption, therefore
may report it. Indeed, even though the diet screening phase
based on fruit and vegetable intake for participant eligibility,
total fruit and vegetable intakes were above 500 g at the beginning of the intervention in the both groups. Despite these
limitations, our study also has major strength. Cooking class
provided an opportunity to taste new foods and a supportive learning environment. The participants could observe the
dietitian to show cooking skills, practice these skills, and then
demonstrate the skills themselves.
In conclusion, the results of this study showed that the
8-week nutrition intervention can facilitate positive dietary
46
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change, and this was reflected in increased fruit and vegetable
intake and enhanced serum antioxidant nutrient levels such as
vitamin A and vitamin E, but no significant change in QOL.
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