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Abstract
Obesity is excessive body fat condition due to differences in energy consumption and ex-
penditure. In Indonesia, the prevalence of  obese women >18 years old is 32.9%. Inter-
ventions are performed with control eating and increased physical activity through an 
educational approach. A Leaflet is a print media containing some information, while 
my weight loss diet application is used by people that want to lose weight. Therefore, this 
study aims to determine the effect of  nutritional education with leaflet and my weight 
loss diet application on nutritional status changes in obesity. True experimental design 
was used with pre-post test on female students divided into two groups in Universitas 
Brawijaya (n= 44) and selected by purposive sampling. Also, Independent-Samples T-
Test and Mann Whitney analysis were conducted. The results showed a body mass index 
decrease in both media and no significant change related to BMI (p = 0.733). However, 
the decrease was more shown on the leaflet, where the body fat percentage had a sig-
nificant change (p = 0.000). Hence, intervention using the leaflet is more effective on 
nutritional status changes related with BMI and body fat percentage in obese students. 
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INTRODUCTION
	 Obesity is a physical condition where 

there is accumulation of  fat in the body as a result 
of  excessive energy consumption compared to 
the energy expenditure, thus it resulted in weight 
gain. This is caused by an increase in the con-
sumption of  foods with high levels of  sugar and 
fat followed by a lack of  physical activity which 
can cause risk of  health problems such as type 2 
diabetes mellitus, cardiovascular disease, hyper-
tension, stroke, and cancer (Jung & Choi, 2014). 

In 2015, as many as 1.5 billion adults were 
overweight with more than 200 million being 
obese in women. Basic Health Research 2013 
by Indonesian Ministry of  Health recorded  the 

prevalence of  obesity in women >18 years old 
was 32.9%, which increased from 15.5% in 2010. 
Obesity occurs mostly in adult women due to 
changes in body composition, unhealthy eating 
behavior which is balanced with low physical ac-
tivity. Most cases happen in college students that 
are busy with their schedule and activity affecting 
on unhealthy lifestyle (Todd et al., 2015; Tauqeer 
et al., 2018). 

Intervention is needed in reducing the 
number of  obesity incidents by controlling ea-
ting and increasing physical activity through an 
educational approach. Nutrition education is an 
effort to promote health related to healthy eating 
habits. Education can be done through various 
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media such as printed media, electronic media, 
and board media. Education with the help of  the 
media will make it easier for people to receive 
and understand educational materials (Fitriani, 
2011). Nutrition education using printed leaflets is 
known to increase knowledge and influence food 
consumption. Knowledge of  the nutritional value 
of  food was believed to change dietary behaviors 
because nutritional knowledge would encourage 
people to consume a healthier diet. However, ex-
tensive studies have shown that educating peop-
le about the health benefits of  nutritious food is 
not sufficient to effect necessary dietary changes. 
Mediator variables which can be personal, phy-
sical, environmental, behavioral, or familial are 
necessary in the formation of  dietary behaviors.  
Likewise, education through applications that are 
easily accessed anytime and anywhere to be able 
to access information (Fitriani, 2011). Education 
using leaflet and diet application shows an inc-
rease in knowledge related to wight loss diet in 
obese students (Hapsari, 2018). This study will 
examine the effect of  giving nutrition educati-
on with leaflet media and the application of  my 
weight loss diet on changes of  nutritional status 
in obese female students.

METHODS 
	 This study used a true experimental rese-

arch design with pre and posttest group design in 
two groups, namely the leaflet media group and 
the application of  my weight loss diet group. In 
posttest, it is for looking changes in nutritional 
status carried out 1 month after giving education. 

This research has received a letter of  ethical eli-
gibility from the health research ethics commis-
sion of  the medical faculty of  Universitas Brawi-
jaya with No. 324A / EC / KEPK - S1— GZ / 
09/2017.

	 The study population was obese female 
students at Universitas Brawijaya. The sample 
was selected by using purposive sampling techni-
que in determining the respondents. Total num-
ber of  respondents was 44 people divided into 
two groups. Those were 22 people in the leaflet 
media group and 22 people in the “My Weight 
Loss Diet Application” group. The criteria for res-
pondents in both groups are female students 19-
22 years old, body mass index (BMI) ≥ 25 kg/
m2, not on a diet, not taking weight loss drugs, 
and having an android-based smartphone in the 
application group.

The dependent variable was the changes 
of  nutritional status. Then there is a mediator 
variable it was physical activity. Meanwhile, the 

independent variable in this study was the pro-
vision of  education with different media in 2 
groups: leaflet media and the application of  my 
weight loss diet. This research was conducted in 
Universitas Brawijaya with respondents from all 
faculties in Universitas Brawijaya. It had started 
from July 2017 to January 2018. The instruments 
used in this study were bodyweight scales, micro-
toise, bioimpedance analysis (BIA), leaflet me-
dia, android-based smartphones with the “My 
Weight Loss Diet Application”, questionnaire for 
respondent characteristics, IPAQ physical acti-
vity questionnaire, and a laptop to process data 
using computer program.

Nutritional status can be seen from the 
body mass index and percent fat of  the respon-
dent by measuring for 1 month done once a week 
to determine changes in nutritional status in res-
pondents (Handayani et al., 2015). In addition of  
nutritional status, the respondent’s measurement 
of  physical activity for a week was also carried 
out by filling out the IPAQ physical activity ques-
tionnaire which consists of  work-related activi-
ties, homework activities, and leisure activities 
and sports which are carried out once a week. 
The answers to the questionnaires will be num-
bered and categorized based on IPAQ (IPAQ, 
2005).

The data collection begun with a physical 
activity questionnaire validation test, then looked 
for respondents who matched the inclusion crite-
ria and provided informed consent as a statement 
of  willingness to become respondents. During 
the research implementation, the measurement 
of  nutritional status related to BMI and percent 
of  body fat as well as the physical activity of  the 
respondents and divided the respondents into 
two groups followed by giving nutrition educati-
on using leaflet media and the application of  my 
weight loss diet. The study was conducted for a 
month and once a week, nutritional status and 
physical activity were measured. Furthermore, 
there were analyzing data before and after educa-
tion, testing differences in nutritional status chan-
ges in the two groups and examining the rela-
tionship between changes in physical activity and 
changes in nutritional status. The data analysis 
started with the normality test of  Saphiro Wilk 
because the respondents are <50 people and te-
sted to determine differences in nutritional status 
and physical activity before and after between the 
two groups using the Independent Sample Test. 
Meanwhile, the test for differences on changes in 
nutritional status between the two groups used 
the Mann Whitney test with p value < 0.05.
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RESULTS AND DISCUSSION
Characteristics of Respondents

	 Based on Table 1, total respondents who 
participated in this research were 22 people. The 
respondents came from some faculties in Univer-
sitas Brawijaya. It can be seen that most of  the 
respondents in the two groups are 21 years old 
with 9 people (20.4%) in the leaflet media group 
and 15 people (34.1%) in the “My Weight Loss Diet 
Application” group.

	 In the field of  study, the respondents in 
the leaflet media group were 16 people (36.3%) 
and the “My Weight Loss Diet Application” group 
19 people (43.2%) are non-health fields. It was 
only 9 respondents who are medical students. 
Judging from the nutritional status, the respon-
dents in the leaflet media group are obesity level 
2 around 14 people (31.8%) and the application 
group are 13 people (29.5%) with obesity level 1.

	 Overall, the age of  the respondents in 
the study was adjusted to the inclusion criteria, 
which was an age range of  19-22 years old. Most 
of  the respondents were 21 years old in both 
groups. The incidence of  obesity mostly occurs 
during adulthood where there are changes in 
body composition, selection and eating behavior 
with sedentary activities and psychological chan-
ges (Mahan et al., 2012; Patton et al., 2010). 

	 In this study, most of  the respondents 
study in non-health fields, which consist of  seve-
ral faculties in Universitas Brawijaya. The level of  
education is related to a person’s ability to receive 
information which can increase knowledge and 
affect a person’s attitude and behavior. Sufficient 

nutrition information can increase knowledge 
related to eating habits and physical activity that 
can affect nutritional status (Dewi, 2015).		

			   Most of  the respon-
dents in this study had nutritional status level 1 
and level 2. Nutritional status is a person’s condi-
tion influenced by the consumption and absorp-
tion of  nutrients in food. Nutritional status can 
be affected by food consumption and physical 
activity. The balance between nutritional needs 
and intake will achieve optimal nutritional status 
(Grygiel-Górniak et al., 2016). In determining 
nutritional status, parameters include body mass 
index and percent of  body fat. A person can be 
said to be obese if  he has a BMI >25 kg / m2 and 
percent body fat is more than 30%.
Nutritional Status before and after Education 
with Leaflet and My Weight Loss Diet Appli-
cation

Nutritional status of  respondents before 
providing education through both media shows 
that there is no difference in BMI p = 0.256 and 
body fat percentage p = 0.892 of  respondents be-
fore giving education with two media. However, 
there is a difference in physical activity p = 0.009 
on both media.

The nutritional status based on BMI is 14 
respondents (31.8%) in the leaflet media group 
with obesity level 2 while the “My Weight Loss Diet 
Application” group is approximately 13 respon-
dents (29.5%) with obesity level 1. In the body fat 
percentage, all respondents in both groups have 
more than 30% percent fat whereas normal value 
of  fat percentage is 20% - 25%. Thus, they are 

Table 1. General terms of  respondents

Category
Leaflet
(n= 22)

My Weight Loss Diet
(n=22)

Total 

 (%)  (%) N (%)

Age 

19 years old 3 (6.8%) 0 (0%) 3 (6.8%)

20 years old 7 (15.9%) 3 (6.8%) 10 (22.7%)

21 years old 9 (20.4%) 15 (34.1%) 24 (54.5%)

22 years old 3 (6.8%) 4 (9.1%) 7 (15.9%)

Major

Medical 6 (13.7%) 3 (6.8%) 9 (20.5%)

Non Medical 16 (36.3%) 19 (43.2%) 35 (79.5%)

BMI (kg/m2)

Obesity 1 8 (18.2%) 13 (29.5%) 21 (47.7%)

Obesity 2 14 (31.8%) 9 (20.5%) 23 (52.3%)
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classified as obese. The physical activity of  res-
pondents is 11 respondents (25%) with moderate 
level in the leaflet media group. While the “My 
Weight Loss Diet Application” group there is 8 res-
pondents (18.2%) with light and heavy levels.

Meanwhile in table 3 shows there is no 
difference in BMI p = 0.26, body fat percentage 
p = 0.274, and physical activity p = 0.069 after 
providing education on both media. BMI shows 
that 14 respondents (31.8%) in the leaflet media 
group as obesity level 2, while the “My Weight 
Loss Diet Application” group is around 13 respon-
dents (29.5%) obesity level 1. In the body fat per-
centage, all respondents in both groups had more 
than 30% percent fat. Hence, they are classified 
as obese. There are 17 respondents (38.6%) with 
moderate physical activity in the leaflet group 
and 9 respondents (20.5%) in the “My Weight Loss 
Diet Application” group with moderate physical 
activity.

The results of  the analysis of  nutritional 
status based on BMI and physical activity before 
and after giving education in the two groups sho-
wed that most of  the nutritional status of  respon-

dents had obesity level 1 with range of  BMI 25-29 
kg/m2 and obesity level 2 with BMI ≥ 30 kg/m2. 
The results showed that there is no difference in 
BMI with p = 0.256 and there is no difference in 
the percentage of  fat with p value = 0.892 before 
education. Moreover, after giving education there 
is no difference in BMI with p value = 0.26 and 
fat percent with p = 0.274. The increase in BMI 
and percentage of  fat in the body is due to chan-
ges in unhealthy lifestyles such as consumption 
of  high-fat foods, lack of  consumption of  vege-
tables and fruits and low physical activity (Jami-
nah & Mahmudiono, 2018). Physical activity be-
fore education is different in the two media with 
p = 0.009 and no difference after education with 
p = 0.069. 

Physical activity is related to a healthy 
quality of  life. Physical activity indirectly affects 
the Body Mass Index (BMI), where low physical 
activity will affect body changes that becomes ac-
cumulation of  fat in the stomach in adult women. 
This risk can be reduced by increasing physical 
activity which can change the total body fat or 
energy consumption (Hastuti, 2013). The seden-

Table 2. Nutritional Status before Education with Leaflet and My   Weight Loss Diet Application

Group

Leaflet My Weight Loss Diet p-Value

BMI (kg/m2) 31.7  4.33* 29
(26.7 – 32)***

0.256

Body Fat Percentage 37.6  3.15 37.5 3.45 0.892

Physical Activity 633
(268.8 – 1146)**

967
(445 – 5526)****

0.009

Information: 
There is a significant difference if  the p value < 0,05, Independent Samples Test
* Mean  SD
** Median (Perc 25 – Perc 75)	
 *** Transform BMI = 1/Pre BMI
**** Transform physical activity= Log10 (Pre AF)

Table 3. Nutritional Status after Education with Leaflet and My Weight Loss Diet Application

Group 

Leaflet
(Mean SD)

My Weight Loss Diet
(Mean SD)

p-Value

BMI (kg/m2) 31.6  4.36* 28.8
(26.6 – 31.8)**

0.26

Body Fat Percentage 37.7  3.03 38.9  3.88 0.274

Physical Activity 1100  586 923.5
(436 – 2830)***

0.069

 Information: 
There is a significant difference if  the p value < 0,05,  Independent Samples Test
* Mean  SD			 
** Median (Percentil 25 – Percentil 75), Transform BMI = 1/Post BMI
***Transform Physical activity = Log10 (Post AF) 
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tary nature of  a lifestyle is a factor in the occur-
rence of  obesity, rarely doing sports and doing 
more activities that require less energy (Ostovan 
et al., 2013).

Analysis of Changes in Nutritional Status 
between Leaflet and My Weight Loss Diet Ap-
plication 

Changes in nutritional status between the 
two groups can be presented in the form of  me-
dian, 25th percentile, and 75th percentile. Based 
on Table 5, it shows that there is no significant 
difference in changes related to BMI with p value 
= 0.733 in both media. However, there are diffe-
rences in changes in the body fat percentage with 
p value = 0.000 and physical activity with p value 
= 0.003 in both media.

The results of  the analysis of  the difference 
changes in nutritional status based on BMI bet-
ween two groups showed that there is no signifi-
cant difference in changes with p value = 0.773. 
The study, which was conducted for a month, 
there was a decrease in the BMI value of  respon-
dents in both groups seen from the median value 
of  BMI in the leaflet group that was a decrease 
around -0.087, while the “My Weight Loss Diet 
Application”  group had a median value -0.075 
which meant a decrease in BMI.

Hence, a decrease of  BMI in leaflet group 
was higher than the application group. Based on 
the nutritional status category, the leaflet group 
was not different after education, those were ob-
esity level 1 and obesity level 2, while in the “My 
Weight Loss Diet Application” group there was a 
difference after education, those were overweight, 
obesity 1, and obesity 2. 

The difference in BMI changes was not 
significant in the two groups because respondents 
did not monitor themselves properly even though 
they knew the food consumed would affect on 
body weight. The results of  this study are simi-
lar with Lanita’s study (2015) related to the ef-
fect of  health education on obesity via SMS and 

booklets which shows a decrease in the mean of  
BMI after the intervention, although the results 
of  comparisons between media are not signifi-
cant. In addition, the difference in insignificant 
changes occurred because implementing a diet 
requires motivation and dietary adherence from 
the respondents themselves (Lanita et al., 2015).

The percent of  respondents’ fat indicated 
that there were significant differences between the 
leaflet group and the “My Weight Loss Diet Applica-
tion” group with p value = 0.000. The difference 
of  changes in the body fat percentage can be seen 
from the median value in the leaflet media group 
was -0.625, which meant there was a decrease in 
fat percent, while the “My Weight Loss Diet Appli-
cation” group had a median value = 1.42 which 
meant an increase in fat percent.  Monitoring was 
carried out for a month. In the leaflet group, apro-
ximately 14 respondents experienced a decrease 
in body fat percent and around 4 respondents in 
the “My Weight Loss Diet Application” group expe-
rienced a decrease in body fat percent. However, 
the average value of  the percent fat in both groups 
is still more than 30% which is classified as obese. 
This happened because the respondent before the 
monitoring had consumed food and drinks every 
week which could affect the nutritional status. In 
addition, dehydration or abnormal water levels 
in the body can affect the results of  calculating 
the percentage of  body fat using BIA (Heriyanto, 
2012). 

Apart from the respondent’s food intake, 
physical activity also affects changes in nutritio-
nal status (Willis et al., 2012). In this study, the-
re was an increase in the physical activity in the 
leaflet group and a decrease in the level of  physi-
cal activity in the “My Weight Loss Diet Applicati-
on” group. Most of  the physical activities carried 
out by respondents belong to the category of  light 
and moderate physical activity. In the leaflet me-
dia group, most of  the physical activity performed 
increased in the moderate category, but there was 
a decrease in physical activity, initially there were 

Table 4. Changes of  Nutritional Status between Leaflet and My Weight Loss Diet Application

Group Median 
(Perc 25-Perc 75)

p-
Value

BMI (kg/m2)
Leaflet -0.087 (-0.23 – 0.05)

0.733
My Weight Loss Diet -0.075 (-0.23 – 0. 068)

Body Fat Percentage
Leaflet -0.625 (-0.36 – 0.18)

0.000
My Weight Loss Diet 1.42 (0.16 – 2.49)

Physical Activity
Leaflet 168 (-165 – 715)

0.003
My Weight Loss Diet -158 (-2734 – 61.59)

Information: there is significant change if  the p value <0.05; Mann Whitney Test
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some respondents who had a heavy level of  phy-
sical activity become nothing. Meanwhile, in the 
“My Weight Loss Diet Application” group, most of  
the respondents had moderate physical activity 
and there was a decrease in the proportion of  res-
pondents who had heavy physical activity (Has-
tuti, 2013). This happened because the activities 
carried out by respondents during one month of  
monitoring have different physical activities each 
week thus it is possible to have differences in phy-
sical activity implemented by respondents. It is 
possible that light and moderate physical activity 
does not require a lot of  energy so that the energy 
that is not used for physical activity will form fat 
which can increase the percentage of  fat in the 
body and accumulate to body weight which can 
affect nutritional status.

In this study, there is no in-depth analysis 
carried out related to understanding of  the res-
pondents on educational material in the program 
to improve nutritional status. Respondents only 
adhere to the recommended energy levels or are 
still within tolerance limits, but they do not try 
to reduce their food consumption which can af-
fect respondents’ adherence to the recommended 
diet changes in nutritional status by researchers. 
Prastika’s research (2018) states that there was no 
difference in dietary adherence before and after 
education using leaflet media. This was because 
respondents did not apply the education that had 
been given and the desire to adhere to the recom-
mended diet was still classified as low. However, 
there were differences in dietary adherence to 
respondents before and after education through 
the “My Weight Loss Diet Application” (Prastika, 
2018).	

The existence of  dietary adherence to the 
“My Weight Loss Diet Application” can be caused 
by the advantages of  the application media inclu-
ding easy application, can be carried everywhere, 
and accessed anytime and the food ingredients 
provided are quite complete. There was no sig-
nificant difference in BMI changes, even though 
the respondents had good dietary adherence to 
the “My Weight Loss Diet Application” because the 
observation time was only a month. In healthy 
weight loss in obese people, it takes a period about 
6 months with an average weight loss 10%. In ad-
dition, the measurement of  BMI is by dividing 
the weight and height (Mahan et al, 2012). In this 
study, there was a slight decrease in body weight 
in the respondents, so that these results did not 
affect the changes in BMI among respondents.

CONCLUSION
In this study, it showed that there was no 

difference in BMI and body fat percentage before 
giving education between both media. Further-
more, there was no difference in BMI and body 
fat percentage after giving education between 
both media. The results showed a decrease of  
BMI in both media but there was no significant 
change related to BMI where the decrease of  
BMI was more shown on leaflet media and there 
was a significant change in body fat percentage in 
the leaflet media.
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