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/ABSTRACT )

Objective: To study the effect of providing energy-restricted lunch boxes (ERLB) and provision of nutrition
education (NE) to overweight and obese students and staff of the Valaya Alongkorn Rajabhat University on
weightloss.

Methods: This research was a randomized clinical trial conducted for 4 weeks between November — December
2019 at VRU. The participants were over weight and obese VRU students and staff. Participants were divided into
2 groups consisting of i) a group that received only ERLB, and ii) a group that received ERLB along with NE. The
participantsin both groups were given an ERLB which was suitable to their energy requirement for 4 weeks (400,
500, and 600 kcal). Nutritional status and nutrition knowledge were determined at baseline and week 4.

Results: Of 30 participants, 22 (73.3%) staff and 8 (26.7%) students aged between 18-59 years. The group that
received the ERLB+NE had 16 participants while the group that received only the ERLB had 14 participants. The
results showed that a group that received ERLB+NE significantly reduced waist circumference (p-value 0.017),
body weight (p-value <0.001), percentage body fat (p-value 0.004), muscle mass (p-value 0.013), body mass
index (p-value < 0.001), and visceral fat (p-value 0.003), while the group that received only ERLB did not show any
changeinbody weightand other.

Conclusion: The results demonstrated that energy restriction together with nutrition education is effective in
reducing weight and other weight-related indicators such as waist circumference, body weight, percentage
body fat, muscle mass, body massindex, and visceral fat.
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INTRODUCTION

Obesity is defined as an excess accumulation of body
fat, which increases the risk of noncommunicable
diseases (NCDs)." The World Health Organization
(WHO) is estimated that by 2025, approximately 167
million people will become increasingly overweight or
obese.”

A survey of Thai health problems in 2019-2022 found
that Thai males and females have a body mass index
(BMI) of 24.2 kg/m® and 25.2 kg/m’, respectively.’
Obesity and overweight are caused by changes in
patterns of eating and physical activity levels. Social

determinants of health, genetics, and taking certain
medications also play a role.” Moreover, changes in the
social environment, including a shift from rural to urban
areas and an inactive lifestyle are determinants of
overweight and obesity, etc. In addition, overweight
and obese in Thailand, there is a tendency to expand
further.’

In Thailand, there is a lot of food from foreign countries
i.e., fast food. Disadvantage of fast food is that they are
high in calories, lack nutrients, and are risk factors for
obesity.”” Losing weight with nutritional therapy will
begin the first step by using a low-energy diet. Food in
healthy lunchboxes is fresh, clean, and produced with
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no fermentation process, and less seasoning.” Nutrition
counseling has a goal to help patients understand
information about good nutrition and healthy behavior
changes.’ Previous surveys showed that Thaipeople are
interestedin controlling weight gain. However, they are
unable to manage their own weight due to personal
factors.” Therefore, nutritional counseling is necessary
to change lifestyle together with healthy food choices.
The Valaya Alongkorn Rajabhat University under the
Royal Patronage (VRU) students who are overweight
and obese have overconsumption behavior." This
research aims to evaluate the effect of using energy-
restricted lunch boxes (ERLB) along with provision of
nutrition education (NE) compared with using only
ERLB among overweight and obese subjects for
improving nutritional status.

METHODS

This research was a randomized clinical trial conducted
for 4 weeks between November - December 2019 at
VRU. The study was approved by the Committee for
Research Ethics, VRU (REC No. 0007/2562). All of the
participants were informed about the objectives of the
study and were asked to sign the consent form.

The sample size was calculated using a formula of
Lwang et al.” resulting in 13 participants by adding a 10%
non-response rate, the total sample was 16 participants
ineachgroup. The participants were 30 students and
staff at VRU (5 males and 25 females). They were
dividedinto 2 groups, thefirst group received ERLB, and
the second group received ERLB along with NE.

The students and staff aged between 18-59 years, who
have an Asian BMI” of more than 23 kg/m’, and did not
have severe diseases such as diabetes, kidney disease,
orheartdisease, participatedinthe study.

The students and staff who got pregnant, had dietary
restrictions (i.e., vegetarian), and were unable to
comply with the agreement (i.e., intake of drugs for
losing weight) were excluded from the study.

The research instruments consist of i) Assessment of
pre-and post-test of nutrition knowledge with 20 items
(20 points) using the questionnaire, ii) The satisfaction
questionnaire focused on determining the quality of
theinterventionresearch, which hastwo types: the first
type has six items (energy-restricted lunch boxes,
duration, nutrition education, consultation, applying in
lifestyle, and overall), and the second type has four
items (energy-restricted lunch boxes, duration,
applying in lifestyle, and overall), iii) Three sets of ERLB
offering 400, 500, and 600 kcal that were calculated
energy and nutrients for weight loss using the Harris-

Benedict equation™ (total energy expenditure = the
basal energy expenditure x activity factor), and
provided to participants for 4 weeks, iv) Various media
for educating about nutrition (i.e., food flags, food
models, and measuring tools and equipment for
cooking), and v) Nutritional assessment was as follows;
body composition was measured using the BC-601
biological impedance analysis (BIA) consists of the
percentage of body fat (%BF), muscle mass (kg), visceral
fat (%), bone mass (kg), BMI (kg/m’), percentage of
body water (%BW), and basal metabolic rate (BMR)
(kcal). Waist circumference (WC) (cm) and hip
circumference (HC) (cm) were measured using a tape
measure. Blood glucose was measured using blood
glucose meter (Accu-Chek Performa). Blood pressure
was measured using a Terumo machine model ES-P30
consisting of systolic blood pressure; SBP (mmHg) and
diastolic blood pressure; DBP (mmHg). The procedure
of assessment of participantsis describedinfigure 1.
Data entry and analysis were done using Statistical
Package for Social Sciences (SPSS) version 20.0.
MeanzSD was computed for quantitative variables like
total energy expenditure, total energy of ERLB in each
week, satisfaction scores, nutritional status, and
nutrition knowledge, while frequency and percentages
were computed for categorical variables like, gender,
age, height, and occupation. Inferential statistics were
explored using paired sample t-test to compare mean
difference of ERLB+NE and ERLB with nutritional status,
and nutrition knowledge of the participants at baseline
and 4 weeks. The p-value of < 0.05 was considered
statistically significant.

RESULTS

Of thirty participants, 22 (73.3%) staff and 8 (26.7%)
students aged between 18-59 years. There were 25
(83.3%) females and 5 (16.7%) males. The group that
received the ERLB+NE had 16 participants, 12 (75.0%)
were staff and 4 (25.0%) were students, 13 (81.3%) were
females and 3 (18.7%) were males. While the group that
received only the ERLB had 14 participants, 11 (78.6%)
were staff and 3 (21.4%) were students, 12 (85.7%) were
females and 2 (14.3%) were males.

As shown in Table 2 and Table 3, the total energy
expenditure of all participants was between 1,782.89 +
106.44 t0 2,325.43 + 25.90 kcal, in which more than half
of participants received energy of 400 kcal. The energy
of ERLB each week averaged between 459.98 £18.91to
556.86 * 19.15 kcal. Satisfaction scores in each
parameter of both groups were found to be very
satisfactoryasshowninTable 4.
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Body composition data of the group receiving the
ERLB+NE at week 4 indicated that WC (p-value 0.017),
weight (p-value<o0.001), % BF (p-value 0.004), muscle
mass (p-value 0.017), BMI (p-value<0.001), and visceral
fat (p-value 0.003) were significantly reduced from
baseline. However, the group receiving only the ERLB
showed that body composition was not significantly
differentbetweenbaseline and week 4.

Blood pressure and blood glucose of the group which
received the ERLB+NE at week 4 were not significantly
different from baseline (p-value > 0.05). However,
blood pressure and blood glucose of this group were
normal range. Moreover, the group who received only
the ERLB at week 4 showed that blood pressure was
not significantly different from baseline (p-value >
0.05), but blood glucose was significantly reduced from
baseline (p-value <0.001). Nutritional knowledge score
at week 4 showed that the group receiving ERLB+NE
and the group receiving only the ERLB had a slight
increasein scores when compared to baseline (Table 5).

Students and staff at VRU
(n=30)

v v

Energy-restricted lunch boxes along Energy-restricted lunch boxes
with nutrition education (n=14)

(n=16)
| |

v v

Pre-and post-test of nutrition Assessment of satisfaction
knowledge at baseline and 4 at week 4

Nutrition education at Nutritional Assessment
baseline, 1, 2, and 3 at baseline and 4

v v

Energy-restricted lunch boxes along
with nutrition education
(n=16)

Energy-restricted lunch boxes
(n = 9) (excluded 5 subjects) |

Figure 1: Procedure of the study
* The five participants were excluded because they did not follow
the protocol of thisresearch.

Table 1: Demographics characteristics of the participants (n=30)

Characteristics Participants (n=30) ERLB+NE (n=16) ERLB (n=14)
n (%) n (%) n (%)
Gender
Males 5 (16.7) 3(18.7) 2 (14.3)
Females 25 (83.3) 13 (81.3) 12 (85.7)
Age (Years)
18-39 19 (63.3) 10 (62.5) 9 (64.3)
40-59 11(36.7) 6 (37.5) 5(35.7)
Height (cm)
150-160 22 (73.3) 10 (62.5) 12 (85.7)
>160 8 (26.7) 6 (37.5) 2(14.3)
Occupation
Student 8 (26.7) 4 (25.0) 3(21.4)
Staff 22 (73.3) 12 (75.0) 11(78.6)
- ERLB: Energy-Restricted Lunch Boxes, NE: Nutrition Education, Cm: Centimeter
Table 2: Total energy expenditure of the participants (n= 30)
Basal Energy Expenditure” x 1.3" (kcal .
Energy of ERLB (kcal) gy MZan +SD 3 (keal) n (%)
400 1,782.89 £ 106.44 18 (60.0)
500 2,055.78 + 98.62 10 (33.3)
600 2,325.43 £ 25.90 2(6.7)

- ERLB: Energy-Restricted Lunch Boxes, S.D: Standard Deviation, Kcal: kilocalorie

* Calculated From Harris-Benedict Equation, ™ Activity Factor

DISCUSSION

This research studied the effect of ERLB and nutrition
education on weightloss. The participants were divided
into 2 groups: the first group received ERLB, and the

second group received ERLB along with NE. The results
showed that body composition, blood pressure, blood
glucose, and nutrition knowledge scores of the group
receiving ERLB along with NE (i.e., obesity, food
exchange, clean food, and cooking demonstration) for
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Table 3: Total energy of ERLB in each week

Energy (kcal)
Week’ (Mean £ S.D.)
400 500 600
1 435.36 £29.94 508.42 +23.22 596.58 +5.77
2 464.60 + 66.64 504.40 * 54.12 539.20 + 49.80
3 482.75 £23.82 506.50 +10.08 564.25 * 37.56
4 457.20 % 41.27 483.00 £38.90 527.40 * 40.48
Average 459.98 £18.91 500.58 +19.09 556.86 * 19.15

- ERLB: Energy-Restricted Lunch Boxes, S.D.=Standard Deviation, Kcal: kilocalorie

“In Each Week Consists Of 5 Days

Table 4: Satisfaction scores of the participants (n= 25)

Parameters ERLB+NE (n=16) ERLB (n=9)
Mean = S.D. Mean * S.D.
Energy-Restricted Lunch Boxes 4.56 * 0.51 4.33 +0.50
Duration 4.38 £0.62 4.00 £ 0.71
Nutrition Education 4.56 + 0.51 -
Consultation 4.56 + 0.51 -
Applying in Daily Life 4.75 * 0.45 4.22 £0.83
Overall 4.63 £ 0.50 4.44 *0.53

- ERLB: Energy-Restricted Lunch Boxes, NE: Nutrition Education, S.D.=Standard Deviation

4 weeks was better than the group receiving only ERLB.
The group of ERLB+NE reduced body weight, %2BF, BMl,
and visceral fat. Changing patterns of food
consumption habits in one meal per day led to better
body composition. This is consistent with the study by
Yamauchi et al, who studied changing patterns in the
daily life of participants who were overweight and
obese using nutritional counseling for 3 months. The
study indicated that changing patterns in the daily life
of participants could reduce body weight.” Similarly,
Hutchesson et al reported that following a 12-week a
commercial program on a website for weight loss could
reduce body weight by > 5.0%, by adjusting dietary
intake in accordance with the program recommenda-
tions and dietary intake guidelines.” Whereas Socrates
Pozo et al reported indigenous population migrant
Puruha had a higher percentage of overweight and
obese by changing their food pattern.” Moreover, Rolls
et al studied main meal portion sizes (500, 625, 750, or
1,000 grams) for food consumption for 4 weeks. The
results showed that food portion size could affect food
consumption, and large portion sizes had higher energy
than small portion sizes.” The design of Rolls et al study
is similar to the current study which divided the energy
of the main meal into three caloric levels (400, 500, or
600 kcal).” In addition, Morenga et al reported that a
high-protein diet intake for 8 weeks in women at risk of
obesity could reduce body weight to 4.5 kg, whereas
our study found that such intake could reduce body

weight to 2.3kg (4 weeks).” Hisamitsu Ide et al reported
similar results that the bento (lunch box) comprising
functional foods could reduce both weight and
abdominal fat and receiving dietary advice from a
physician and nutritionist might help prevent diseases.”
As well as Kevin Pham et al reported 4 weeks of
receiving vegan boxed meal kits could reduce LDL-Cand
body weight. Therefore, receiving ERLB along with NE
is better than receiving only ERLB for improving
nutritional status.”

A strength of this research is the measurement of
different makers of obesity and the information
obtained from this research could be used as a guideline
for planning solutions and promoting good weight loss.
Alimitation of this researchis its relatively small sample
size. A future large-scale and long-term observational
studyis necessary.

CONCLUSION

The results demonstrated that energy restriction
together with nutrition education is effective in
reducing weight and other weight-related indicators
such as waist circumference, body weight, percentage
body fat, muscle mass, body mass index, and visceral
fat. Therefore, these findings could develop and adapt
for planning suitable to help reduce body weight in the
group of students and staffin VRU.
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