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Abstract
Background: Bali, unlike a tourism area, was inseparable from the cultural
influences of tourists who come to Bali. It was the influence of western food
culture that was high in energy and fat and poor fiber. The change in dietary
habit was to the western pattern because increasing disease in the community,
especially for tour guides beginning with metabolic syndrome with
characteristics of obesity, hypertension, dyslipidemia, and hyperglycemia.
Objective: The study aims at determining the relationship of macronutrient
intake and metabolic syndrome status towards tour guide. The study was
conducted in Badung, Bali Province with the goal of the research was the work
included travel guide and travel agency foreign tourists. The samples were
carried out by multistage random sampling, with a sample size was 109 people.
Data were collected from a sample identity, waist circumference, blood glucose
and cholesterol levels, blood pressure. The food consumption includes the
number, type, and frequency of consumption of foodstuffs with semiquantitative method frequency food questionnaire (SQ-FFQ). Data were
tabulated, processed, and analyzed in accordance with the type and purpose of
the study. Results: It’s showed the number of subjects as many as 109 people
with 73.4% male and 26.6% female. Data components of metabolic syndrome
were higher than normal i.e. waist circumference 41 (37.6%), blood glucose
level 16.5%, total cholesterol 37.0% and blood pressure 21.1%. A total of 30
samples (27.5%) had metabolic syndrome. The food consumption patterns
were seen on the amount that exceeds the adequacy that energy and fat 48.6%,
protein 57.8%. The type of foods frequently consumed were rice, chicken, eggs,
shrimp, and the squid was a food consumed regularly one to two times a week.
The analysis showed a significant correlation between the macronutritens
intake with metabolic syndrome status (p<0.05) and exceeds consumption
adequacy, have a higher risk of the metabolic syndrome than enough intake
(ratio of prevalence = 3-4; confident interval > 1).

Department of Nutrition, Polytechnic of Health Denpasar, Denpasar-Indonesia
Department of Nutrition, Polytechnic of Health Denpasar, Denpasar-Indonesia
Department of Nutrition, Polytechnic of Health Denpasar, Denpasar-Indonesia
29

30

e-ISSN: 2550-696X  p-ISSN: 2550-6978
e-ISSN: 2550-696X, p-ISSN: 2550-6978 ©Copyright 2018. The Author.
Published by ScienceScholar in Universidad Técnica de Manabí.
This is an open-access article under the CC-BY-SA license
(https://creativecommons.org/licenses/by/4.0/)
All rights reserved.

Contents
Abstract ...................................................................................................................................................................................................
1. Introduction .....................................................................................................................................................................................
2. Research Method ...........................................................................................................................................................................
3. Results and Analysis .....................................................................................................................................................................
4. Conclusion ........................................................................................................................................................................................
Acknowledgements ...........................................................................................................................................................................
References .............................................................................................................................................................................................
Biography of Authors ........................................................................................................................................................................

29
30
31
32
38
39
40
43

1. Introduction
Nowadays, it has occurred a shift in the pattern of disease in the society from infectious diseases to
noncommunicable diseases. The disease begins with physical and clinical changes in a person that is
overweight or obesity, hypertension, dyslipidemia, and increased levels of blood glucose called metabolic
syndrome (Misra & Shrivastava: 2013). The prevalence of this metabolic syndrome has increased in both
developed and developing countries for decades, becoming a public health problem accompanied by
increased hospitalization and declining quality of life (Di Daniele, et al.: 2017). Increasing of metabolic
syndrome occurs along with increasing age by about 10% in the 20 years old population and reaching 40%
at 60 years old. The research results in several countries in the world show the prevalence of metabolic
syndrome in adult population about 20-25% (Jafar & Apt: 2012). The prevalence of metabolic syndrome in
Mexican Americans is 26.6% (Denova, et al.: 2010). The research was conducted by Soewondo, et al
(2010), in Jakarta's population is 28.4% for males and 25.4% for females (Soewondo, et al.: 2010). The
research was conducted in Bali shows the prevalence of metabolic syndrome for males 11.28% and for
females 20.38% (Dwipayana, et al.: 2011).
The increase in metabolic syndrome prevalence adversely affects one's survival. The research in
various places shows that the morbidity and mortality rate of cardiovascular disease due to metabolic
syndrome increased significantly (Sugondo: 2007). Indonesia Health Profile Data (2016) indicates that
cardiovascular disease is a degenerative disease as one of the causes of death in Indonesia (Kesehatan &
Kesehatan: 2017). The suggestion that metabolic syndrome and factors the risks need to get serious
attention. Therefore, unlike not to lead to the development of the degenerative diseases.
The various factors contribute to the occurrence of metabolic syndrome. The factors that play an
important role in metabolic syndrome are changes in the behavior and society lifestyle (Hattori &
Munakata: 2017). Metabolic syndrome emerges as the demographic transition and technological
developments are followed by changes in dietary habit and modern lifestyle. The change of acculturation
due to modernization marked lifestyle changes that lead to a sedentary lifestyle and western dietary habit
that tends to high energy, carbohydrate and high fat and low in fiber (Lutsey, et al.: 2008). The condition is
easy to happen in tourist areas in some countries, especially for tourism actors e.g., tour guides who are in
direct contact with tourists. Tour guides serve tourist activities during a visit, including banquets and
drinks. Tourists who come have a huge share in changing their eating behavior. The number of tourists
who come also followed by the entry of western variety foods that tend to be high-calorie content, high in
saturated fat which furthermore related to increasing a risk of obesity, degenerative diseases unlike
coronary heart disease and stroke (Naja, et al.: 2015). the research in the tourist area of Greece showed an
increase in degenerative diseases along with increasing flow of tourists visiting, as well as the research in
Hawaii which is a tourist area also shows increased central obesity due to change in western dietary habit
as a result of tourism (Rolfes & Whitney: 2014).
Bali is a major tourist area in Indonesia visited by tourists from various countries. Average tourist
arrivals in Bali reach 4.9 million in 2016 (Punarbawa, et al.: 2016). The existence of tourists with their
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lifestyle and habits, especially the dietary habit certainly contributes to the lifestyle changes and dietary
habit of the Balinese people. The impact gives more influence to the tourism actors, especially the tour
guides who serve the tourists directly during the trip. Therefore, the researchers are interested to examine
the energy and macronutrient intake with the metabolic syndrome status towards tour guide in Badung
regency of Bali Province. The research generally aims at determining the relationship between energy
consumption and macronutrients with the metabolic syndrome status towards tour guide in Badung
regency, Bali Province.
2. Research Method
The research is an observational analytical study with the Cross-Sectional design (Sastroasmoro &
Ismael: 2002). The study observed at energy intake, macronutrient, and guidance metabolic syndrome
status in Badung regency. An observation and measurement is performed simultaneously at a certain point
of time and analyzed the relationship between risk factors of energy and macronutrient intake with
metabolic syndrome status as outcomes. The present research was planned to be conducted in Badung
regency which was a tourist area with research time for four months from May to September 2016.
The target population in the study is a tour guide in Badung regency. The affordable population is a
tour guide working in Badung District Travel, Bureau Office during the 2006-2016 period. Whereas, the
sample is part of the population that meets the inclusion criteria i.e., Male or female aged between 25-50
years old, established as a permanent employee at the Travel Bureau of Badung regency, willing to be
studied in signing inform concern. Whereas, the exclusion criteria are tour guides who suffer from a
chronic disease. Therefore, they have to do special dietary habit and routine maintenance.
The determination of the number of the sample was determined based on the calculation of the sample
number in a cross-sectional study in one population (Soewondo, et al.: 2010). Taking into calculating the
proportion (P) 0.5, Q= (1-p), confidence (α= 95%), 90% error 10%. Then, it is obtained a large sample at
least 99 people. To anticipate the possibility of drop-out added reserves of 10% (10 people). Therefore, the
total sample is 109 people. The samples selection that met the inclusion and exclusion criteria was
determined by multi-stage random sampling. In the early stages, South Badung was chosen as the location
of most offices of travel agencies serving foreign tourists. It is selected one random sub-district from four
sub-districts. Then, it is randomly selected three Foreign Travel Bureau offices registered in Tourism
Department serving Japanese, Chinese, European (Russian, Dutch, English, and Italian) tourists. The
proportional random sampling according is to the minimum sample number required. Based on the
method, Tuban sub-district and three travel bureaus in Tuban sub-district are PT. JTB Indonesia, PT. Rama
Tour and Travel, and PT. Asia Collection Tour.
The types of data are collected in the study included sample identity data, macronutrient intake (energy
intake, protein, fat, and carbohydrate), metabolic syndrome data (waist circumference, blood pressure,
blood sugar, and cholesterol levels) and other supporting data.
Sample identity data and supporting data are collected by interview using questionnaire. The
consumption data (energy and macronutrient intake are collected using Semi-Quantitative of Food
Frequency Questionnaire method (SQ-FFQ) with the support of Food Model. Metabolic Syndrome status
data is collected by measuring blood pressure using Citizen Methylmethane tension meter with sitting
position, blood sugar (fasting glucose), and cholesterol/triglyceride levels with Multi Check Parameter,
Nesco brand and waist circumference measurements with Medline threshold waistline 0.1 cm. In the
measurement of glucose and cholesterol levels performed by capillary blood by enzymatic method and
performed in the morning (at 7 am - 8 am).
Data that has been collected then processed (done editing, cleaning) and analyzed in accordance with
the purpose. The data of energy intake and macronutrient (energy, carbohydrate, protein, and fat) were
processed by using survey 2010. It is looked for daily average intake value and categorized to know the
level of adequacy by comparing daily consumption with Numbers of Adequate Nutrition individually
(NAN). The data on the measurements of tension, glucose, cholesterol, and waist circumference are
assessed for mean values and categorized to determine the status of metabolic syndrome (if three
indicators are found to be above normal) with criteria according to National Cholesterol Education
Program Adult Treatment Panel III (NCEP ATP III) (Anuurad, et al.: 2003). Bivariate to determine the
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difference in proportion and the relationship between energy intake and macronutrient with metabolic
syndrome and calculate the prevalence ratio to determine the amount of intake risk of the incidence of
metabolic syndrome in the study subjects at 95% confidence level.
3. Results and Analysis
a) Sample Characteristics
The research sample is a tour guide who works on Foreign Travel Bureau in Badung Regency. The
number of samples involved in the study is 109 people who came from three travel agents selected by
proportional random sampling. Based on the research conducted, the characteristics of the sample
shows most of the male sex sample is 73.4%. Whereas, the proportion of female samples is 26.6%. The
average age of the sample is 42.2 years (± 6.2 years) with the lowest age being 42.4 years and the
highest 55 years. Most age groups were in the age group 40-50 years (56.9%) and only 7 people (6.4%)
were in the <30 years age group, as shown in Table 1.
Table 1
Distribution of Sample Characteristics
No.
1

2

3

Characteristics
Gender
Male
Female
Total
Age group
< 30 years old
30-40 years old
40-50 years old
> 50 years old
Total
Education
Senior High School
Diploma
Bachelor Degree
Total

Total (n)

Percent (% )
80
29
109

73,4
26,6
100,0

7
31
62
9
109

6,4
28,4
56,9
8,3
100,0

27
37
45
109

24,8
33,9
41,3
100,0

In terms of education, Table 1 shows the highest proportion of education is in the sample with the
education of bachelor degree (42.0%), diploma 34.2%, and 24.8% have high school education.
b) Component of Metabolic Syndrome
1) Waist circumference
Measurement of waist circumference or abdominal circumference is conducted by using elastic
waistline Medline. Based on WHO criteria for Asia Pacific region (Esmaillzadeh, et al.: 2007). The
central obesity criteria, if waist circumference > 90 cm for males and > 80 cm for females. The
average waist circumference sample is 85,1 cm (± 10.2 cm). Based on the measurement results
obtained 41 people (37.6%) have central obesity as shown in Figure 1.
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41( 37,6%
68 (62,4%)
Obesitas
sentral
Central obesity
Normal
Normal
Nore

Figure 1. The proportion of sample according to waist circumference
2) Blood Glucose Level
Blood sugar levels measured are fasting blood glucose, i.e., fasting glucose levels do not consume
food or drinks containing energy for eight hours. Fasting blood glucose levels considered normal for
screening purposes are <126 mg/dl. Based on the results of the data collection is obtained 18 people
(16.5%) have high fasting glucose (> 126 mg/dl), as shown in Figure 2.
91 (83,5%)
100
80
60

18(16,5%)

40
20
0
Jumlah
Total

Normal
Normal

High
Tinggi

Figure 2. The proportion of sample according to fasting blood glucose level
3) Cholesterol levels
Cholesterol is one part of the lipid that is needed by the body. Cholesterol level is considered normal
is <200 mg/dl. Based on the data collected, the average cholesterol level of the sample is 187,7
mg/dl (± 47,2 mg/dl). A total of 40 samples (37.0%) have a high cholesterol level.

Figure 3. The proportion of sample towards cholesterol level
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4) Blood Pressure Levels
Blood Pressure Levels of the sample is measured by sitting position. The results showed 23 samples
(21.1%) have a risk of hypertension with blood presure > 130/85 mmHg. The samples that also
have a low blood pressure with tension <120/80 mmHg of 18 people (16.5%).
68 (62,4
40
30

23 (21,1%)
18 (16,5 %)

20
10
0

Low
Rendah

Normal
Normal

High
Tinggi

Figure 4. The proportion of samples according to blood pressure
5) Status of Metabolic Syndrome
Metabolic syndrome is assessed from indicators of waist circumference, blood pressure, glucose
levels, and blood cholesterol. According to the National Cholesterol Education Program Adult
Treatment Panel (NCEP-ATP II), three people have metabolic syndrome, if the three measurement
results of the four indicators show more than normal value. Based on these criteria, it is found that
30 samples (27,5%) have metabolic syndrome, even there is metabolic syndrome sample with four
indicators with a value exceeding normal that is 8 people (7.3%).

Figure 5. Status of sample metabolic syndrome
c) Energy intake and Macronutrient
The nutrient intake of the sample is part of the dietary habit in terms of its amount. The average energy
intake of the sample is 2532 cal/day (± 396.3 cal/day) with the lowest consumption is 1545 cal/day
and the highest 3150 cal/day. If it is compared with an individual Recommended Dietary Allowance
(RDA), 53 samples (48.6%) have a high energy consumption above the sufficiency rate.
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53, 49%
56, 51%

≤ RDA
AKG

> RDA
AKG
Figure 6. The proportion of Sample Energy Intake
It is viewed from the intake included carbohydrate, protein, and fat macronutrient showed average
carbohydrate of the sample is 289, 4 g/day (± 57.6 g), the most sample is 59 people (54.1%) have a
carbohydrate intake above the sufficiency nutrition is 45.9% carbohydrate intake under adequacy. The
mean protein intake of the sample is 64.95 g/day (± 8.5 g) and 63 (57.8%) have a protein intake
exceeding the sufficiency rate.

63

65
59

60
55

56

54

56
53

50
45
Karbohidrat
Carbohydrate

Protein
Protein
≤AKG
RDA

lemak
Fat
> RDA
AKG

Figure 7. Proportion of sample macronutrient contents
Figure 7 shows the average fat intake of the sample is 69.5 g/day (± 7.7 g). If it is compared with the
adequacy, samples consuming fat above the adequacy is 53 people (48.6%).
d) Status of Metabolic Syndrome Based on Macronutrient Intake
The differences in the proportion of metabolic syndrome status are seen based on energy intake,
carbohydrates, fats, and proteins level. The crossing of the table data indicate the energy intake level,
out of 30 samples with metabolic syndrome is 21 people have energy intake over RDA. It is 9 people
with adequate intake also have metabolic syndrome. The result of the statistical analysis showed that
there is a significant difference of energy intake level based on a sample of the metabolic syndrome
status (p = 0,005). In protein intake, there is a difference in the proportion of metabolic syndrome
status based on protein intake level (p = 0.011). A total of 23 people (76.7%) samples with metabolic
syndrome status have a protein intake exceeding the adequacy rate. The status of metabolic syndrome
based on the level of energy and macronutrient intake can be seen in Table 2.
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Tabel 2
Status of metabolic syndrome based on energy and macronutrients intake
Variable

Metabolic Syndrome Status
Syndrome
Non
N
%
N
%

Energy Intake level
> adequacy
≤ adequacy
Total
Carbohydrates intake level
> adequacy
≤ adequacy
Total
Protein intake level
> adequacy
≤ adequacy
Total
Fat intake level
> adequacy
≤ adequacy
Total

Total
n

Q2

P value

%

21
9
30

70,0
30,0
100,0

32
47
79

59,5
40,5
100,0

53
56
109

48,6
51,4
100,0

7,57

0,005

20
14
30

66,7
33,3
100,0

39
40
79

56,3
43,8
100,0

59
54
109

54,1
45,9
100,0

4,82

0,021

23
7
30

76,7
23,3
100,0

40
39
79

50,4
49,6
100,0

63
46
109

57,8
42,2
100,0

6,04

0,011

22
8
30

73,3
26,7
100,0

31
48
79

39,2
60,8
100,0

53
56
109

48,6
51,4
100,0

10,11

0,001

Regarding fat intake is 73.3% cases with metabolic syndrome have an intake above adequacy and
23.3% have an adequate intake (p = 0.02).
e) The Risk of Macronutrient Intake towards Metabolic Syndrome Status
The difference in risk of dietary habit on the status of sample metabolic syndrome is assessed based on
the prevalence ratio (RP). The results showed that in carbohydrate intake, samples with carbohydrate
intake above adequacy have a risk of having metabolic syndrome 3.4 times greater than the sample
with less or equal to adequacy (RP = 3.4, IK 1.3-8.3, p-value 0,017). The risk amount of energy intake
and macronutrients to the metabolic syndrome can be seen in Table 3.
Table 3
The risk of intake of micronutrients towards metabolic syndrome status
Variable

Metabolic Syndrome Status
Syndrome
Non
N
%
N
%

Energy intake level
> Adequacy
21
≤ Adequacy
9
Total
30
Carbohydrate intake level
> Adequacy
20
≤ Adequacy
14
Protein intake level
> Adequacy
23
≤ Adequacy
7
Total
30
Fat intake level
> Adequacy
22
≤ Adequacy
8
IJHS

RP

IK

P value

Total
n

%

70,0
30,0
100,0

32
47
79

59,5
40,5
100,0

53
56
109

48,6
51,4
100,0

3,4

1,3-8,3

0,007

66,7
33,3

39
40

56,3
43,8

59
54

54,1
45,9

2,5

1,4-5,1

0,036

76,7
23,3
100,0

40
39
79

50,4
49,6
100,0

63
46
109

57,8
42,2
100,0

3,2

1,2-8,3

0,017

73,3
26,7

31
48

39,2
60,8

53
56

48,6
51,4

4,2

1,6-10,7

0,002
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30

100,0

79

100,0

109

37

100,0

In protein intake, samples with protein intake > adequacy have an odds of the metabolic syndrome 3.2
times greater than inadequacy levels of consumption (RP 3.2, IK, 1.2-8.3) and fat intake have a risk 4,3
times is greater compared with enough intake (IK 1,6-10,7).
Discussion
Metabolic syndrome is a set of symptoms that appear at the beginning of degenerative diseases e.g.,
diabetes mellitus and coronary heart disease (Liu, et al.: 2015). According to WHO or NCEP-ATP II, a
person is stated to have a metabolic syndrome, if it is found at least three components of metabolic
syndrome unlike fasting blood glucose > 110 mg/dl, waist circumference > 90 cm for male and > 80 cm for
female, cholesterol > 200 mg/ dl, tension > 130/85 mg/dl (Al-Daghri, et al.: 2013). Increasing incidence of
metabolic syndrome is closely related to consumer behavior that leads to the western dietary habit with
high energy intake, carbohydrates, protein and fat [4], [18], [19]. A tour guide is a sufficient group
susceptible to metabolic syndrome due to intensive interaction with the tourists. They handle unlike
interactions can change the lifestyle and eating behavior of the tour guide.
The study is conducted on 109 tour guides working in Foreign Travel Bureau in Badung regency. The
results showed that most of the samples are male (73.4%) with the highest proportion in the age group 4050 years (56.9%). It had been undergraduate education background (41.3%). It is related to the fact that
the job as a tour guide requires physical endurance in work that knows no time in serving tourists. Most of
the foreign tourists who come to Bali at around 1 am. Therefore, the more job opportunities are taken by
male than female. They are also required to have an adequate education. The tour guides must have good
knowledge of all aspects of the social culture visited area. They are able to demonstrate the presence of
hospitality and professional attitude in addition to language fluency accordance with the language adopted
by tourists (Oktaviyanti: 2013). In terms of age groups, most aged 40-50 years and has been working long
enough as a tour guide (> 6 years). The age group is the age group at risk of metabolic syndrome, which
began to decrease cell function followed by inappropriate lifestyle. The increased risk of metabolic
syndrome increases with age (Matta, et al.: 2016), (Ervin: 2009).
Based on the criteria of at least three components of metabolic syndrome found in the sample, it is
obtained 30 people samples (27.5%) who have metabolic syndrome. The results of the present study are in
accordance with the review results of several studies in the Asia Pacific, the prevalence of metabolic
syndrome ranged from 11.9 to 49% and in particular the prevalence of metabolic syndrome in Indonesia
around 28.4% (Ranasinghe, et al.: 2017). Similarly, the research in the Greek tourist area showed an
increase in components metabolic syndrome and degenerative diseases along with an increase in the flow
of visiting tourists (Reaven: 2006). The research is conducted in Bali by Dwipayana et al. (2011) found that
the prevalence of metabolic syndrome is 11.28% for males and 20.38% for females (Yu, et al.: 2015). The
results are lower than the results are obtained in the present study. It is related to the change of
acculturation and demographic transition of society in the last 10 years which have an effect on the change
of society lifestyle toward sedentary pattern or less movement and western dietary habit as result of
tourist flow coming to Bali. Increasing the prevalence of metabolic syndrome has a devastating effect on
one's survival. A research in several places shows increased morbidity and mortality due to DM and
coronary heart disease that begins with symptoms of metabolic syndrome (Redinger: 2007). The research
is conducted in the United States, 21.7% heart patients with metabolic syndrome have died (Nelms, &
Sucher: 2015).
If, it is viewed from each component of metabolic syndrome 37.6% samples are obese, central obesity is
an indicator of excessive abdominal fat accumulation related to metabolic syndrome. The fat is lipolytic
and is the cause of insulin resistance (Bays HE, et al.: 2013), (Di Daniele, et al.: 2017). A total of 37.0%
samples have cholesterol levels > 200 mg/dl. It is called hypercholesterolemia. Cholesterol has an
important role for the body, e.g., for the formation of hormones, components of cell membrane, however,
excess cholesterol triggers an increase in LDL cholesterol that accumulates in blood vessel walls resulting
in complications of atherosclerosis and cardiovascular disease (Anderson, et al.: 2011), (Shu, et al.: 2015).
The accumulation of cholesterol causes constriction of even blockage of blood vessels resulting in
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increased tension, which was found to be approximately 21.1% in the sample. Hypercholesterolemia also
causes insulin hormone imbalance that leads to insulin resistance12,28. This is evidenced by the finding of
hyperglycemia in the sample of 16.3%. Increased blood glucose levels are one of the manifestations of
metabolic syndrome that is the beginning of diabetes mellitus (Aekplakorn, et al.: 2015). Increased levels
of glucose can be caused by decreased production of insulin in pancreatic beta cells due to carbohydrate
intake over continuous adequacy. It leads to central obesity that inhibits insulin work with the effects of
sedentary hyperglycemia.
The one factor is suspected to be a risk of metabolic syndrome is a dietary habit, especially the amount
of energy and macronutrient intake unlike carbohydrate and excessive fat. The results showed that the
proportion of samples with sample habits with energy intake, carbohydrates, proteins, and fats that
exceeds sufficiently high adequacy, nearly 50% for energy and fats, even carbohydrates, and proteins that
exceeds > 50%. It illustrates that energy sources e.g., carbohydrates, fats, and high-fat proteins that
characterize of the western dietary habit have also become the samples eating habits. The condition is also
followed by increased consumption of foodstuffs e.g., carbohydrates sources, animal protein sources that
consists a lot of saturated fat and cholesterol included rice, fatty meats, shrimp, squid, eggs, lawar that
consists of a lot of saturated fat. Saturated fats of oil and hydrogenated oils e.g., butter and margarine can
increase blood cholesterol, LDL cholesterol and the risk of cardiovascular disease (World Health
Organization: 2014).
Dietary habit changes in the tour guide related to the tourists handled. The presence of tourists coming
to Bali due to the social contacts and intensive interaction to their tour guides. According to Oktaviyanti
(2013), stated that interaction causes an attempt to imitate the lifestyle of tourists as a demonstrative
effect that leads to changes in culture, one of the changes of eating culture from the traditional dietary
habit to the western culture. The results of the present study are in accordance with research in Hawaiian
tourist areas wherein the tour guides and surrounding communities have a western dietary habit. It is
followed by an increase in central obesity events as a result of tourists coming to the area. The tour guides
in charge of serving tourists always come along with tourists in every activity. It is conducted including a
meal. Therefore, their dietary habit indirectly follows the tourist's pattern. This is evidenced by the sample
dietary habit that serves Japanese tourists, Korean who tend to like to consume, seafood such as shrimp,
squid, and crab, also dribbled to consume these foods. Likewise, the samples serving European tourist,
they often join a banquet directly with the western dietary habit of protein sources included chicken,
turkey, and beef that are much-horned energy, fat, and poor fiber.
A dietary habit itself implies an increase in blood lipid levels, especially cholesterol and saturated fatty
acids, deposits of fat reserves in the form of triglycerides that cause of the central obesity. Increased levels
of triglycerides and cholesterol stimulate the work of lipase enzymes to degrade a fat that inhibits insulin
action resulting in insulin solvency. The further impact is the symptoms of persistent metabolic syndrome
followed by hypertension, diabetes mellitus, and cardiovascular disease.
The results of relationship analysis and dietary habit risk factors on metabolic syndrome status showed
a significant difference of proportion between the level of energy consumption, protein, fat, and food
diversity consumed with the status of metabolic syndrome (p <0.05). The samples on the higher levels of
energy, protein, and fat intake exceeded the adequacy of having a greater proportion of the metabolic
syndrome as well as mastering a risk of having greater metabolic syndrome than adequate consumption
according to the need for prevalent ratios ranging from 3-4 (p <0.05; IK> 1).
The several research results are in accordance with the results of the present study. The results showed
that nearly 80% adult population in Michigan consuming fast food with high energy and fat content had a
higher risk of obesity and metabolic syndrome. Yu, et al (2015) and Shu, et al (2015) studies showed that
the pattern consumption of foods derived from animals that consist of a lot of saturated fat and cholesterol.
It has an effect on increasing of central obesity as a component of metabolic syndrome and coronary heart
disease. The research is conducted in tourist areas by Denova, et al (2010) in Mexico, Adaghri, et al (2013)
in Saudi Arabia. The research in Thailand showed the relationship between dietary habit with metabolic
syndrome, the population with western dietary habit composition and unbalanced have a tendency to
experience metabolic syndrome.
The dietary habit consumption on a high percentage of the energy and fat as well as the types of foods
that consists of a lot of carbohydrates, fats, and cholesterol is one of the characteristics of a modern
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lifestyle that leads to increased status of metabolic syndrome. The dietary habit can not be avoided,
occurred in tourist areas that have undergone a demographic transition due to the influence of tourists.
Therefore, the tour operators such as tour guides will experience changes in lifestyle including dietary
habit. The high-energy and high-fat dietary habit mechanisms against the development of metabolic
syndrome are not known for certain, but the proportion of high-fat and energy sourced from high-fat
animal protein foods raises the levels of saturated fatty acids in serum lowers plasma insulin levels and
decreases insulin sensitivity.
4. Conclusion
a) Based on the three indicators of metabolic syndrome i.e., waist circumference, blood glucose,
cholesterol, and blood pressure, found 27,5% of tour guides have metabolic syndrome.
b) Energy and macronutrients intake towards the tour guide shows the amount of intake that exceeds the
adequacy of energy and fat is 48.6%, 67.3% protein, and carbohydrates 54.1%
c) There is a significant difference in the proportion of metabolic syndrome status based on energy and
macronutrient intake towards the tour guides (p <0.05) and the prevalence ratio of the risk factors for
energy and macronutrient intake showed that energy intake and macronutrients are risk factors for the
incidence of metabolic syndrome (IK> 1, p <0.05)
Suggestion
The further research is needed that explores various other risk factors for metabolic syndrome status
towards the tour guides and intervention studies related to improved dietary habit behavior for them.
Acknowledgments
The authors thank the Government of Badung Regency, Director of Polytechnic of Health Denpasar, Travel
party who has helped facilitate the research implementation. Thanks also to the tour guide and
enumerator for their help.

Wiardani, N., Kusumajaya, A., & Arsana, I. (2018). Macronutrient Intake and Metabolic Syndrome Status towards
Tour Guide. International Journal Of Health Sciences (IJHS), 2(1), 29-43.
doi:10.29332/ijhs.v2n1.97

40

e-ISSN: 2550-696X  p-ISSN: 2550-6978

References
1. Misra, A., & Shrivastava, U. (2013). Obesity and dyslipidemia in South Asians. Nutrients, 5(7), 2708-2733.
View in (Google Scholar)
2. Di Daniele, N., Noce, A., Vidiri, M. F., Moriconi, E., Marrone, G., Annicchiarico-Petruzzelli, M., ... & De Lorenzo,
A. (2017). Impact of Mediterranean diet on metabolic syndrome, cancer and longevity. Oncotarget, 8(5),
8947.
View in (Google Scholar)
3. Jafar, N., & Apt, M. K. (2012). Sindroma metabolik dan epidemiologi.
View in (Google Scholar)
4. Denova‐Gutiérrez, E., Castañón, S., Talavera, J. O., Gallegos‐Carrillo, K., Flores, M., Dosamantes‐Carrasco, D.,
... & Salmerón, J. (2010). Dietary patterns are associated with metabolic syndrome in an urban Mexican
population. The Journal of nutrition, 140(10), 1855-1863.
View in (Google Scholar)
5. Soewondo, P., Purnamasari, D., Oemardi, M., Waspadji, S., & Soegondo, S. (2010). Prevalence of metabolic
syndrome using NCEP/ATP III criteria in Jakarta, Indonesia: the Jakarta primary non-communicable
disease risk factors surveillance 2006. Acta Med Indones, 42(4), 199-203.
View in (Google Scholar)
6. Dwipayana, M. P., Suastika, K., Saraswati, I. M. R., Gotera, W., Budhiarta, A., & Badjra, I. K. (2011). Prevalensi
sindroma metabolik pada populasi penduduk Bali, Indonesia. J Peny Dalam, 12(1), 1-5.
View in (Google Scholar)
7. Sugondo, S. O. (2007). Dalam: Buku Ajar Ilmu Penyakit Dalam. Sudoyo AW, Setiyohadi B, Alwi I, dkk (Eds).
Jakarta: Pusat Penerbitan Ilmu Penyakit Dalam FKUI, 4(3), 1919-25.
View in (Google Scholar)
8. Kesehatan, K., & Kesehatan, K. (2017). Data dan Informasi Profil Kesehatan Indonesia 2016.
View in (Google Scholar)
9. Hattori, T., Konno, S., & Munakata, M. (2017). Gender differences in lifestyle factors associated with
metabolic syndrome and preliminary metabolic syndrome in the general population: the Watari
study. Internal Medicine, 56(17), 2253-2259.
View in (Google Scholar)
10. Lutsey, P. L., Steffen, L. M., & Stevens, J. (2008). Dietary intake and the development of the metabolic
syndrome: the Atherosclerosis Risk in Communities study. Circulation, 117(6), 754-761.
View in (Google Scholar)
11. Naja, F., Hwalla, N., Itani, L., Karam, S., Sibai, A. M., & Nasreddine, L. (2015). A Western dietary pattern is
associated with overweight and obesity in a national sample of Lebanese adolescents (13–19 years): a
cross-sectional study. British Journal of Nutrition, 114(11), 1909-1919.
View in (Google Scholar)
12. Rolfes, S. R., Pinna, K., & Whitney, E. (2014). Understanding normal and clinical nutrition. Cengage Learning.
View in (Google Scholar)
13. Punarbawa, M. A., Nuridja, I. M., & Suwena, K. R. (2016). Keterserapan Tenaga Kerja pada Industri
Pariwisata di Kabupaten Buleleng Tahun 2011-2015. Jurnal Pendidikan Ekonomi Undiksha, 6(1).
View in (Google Scholar)
IJHS

Vol. 2 No. 1, April 2018, pages: 29~43

IJHS

e-ISSN: 2550-696X  p-ISSN: 2550-6978

41

14. Sastroasmoro, S., & Ismael, S. (2002). Dasar-dasar metodologi penelitian klinis. Jakarta: Sagung Seto.
View in (Google Scholar)
15. Soewondo, P., Purnamasari, D., Oemardi, M., Waspadji, S., & Soegondo, S. (2010). Prevalence of metabolic
syndrome using NCEP/ATP III criteria in Jakarta, Indonesia: the Jakarta primary non-communicable
disease risk factors surveillance 2006. Acta Med Indones, 42(4), 199-203.
View in (Google Scholar)
16. Anuurad, E., Shiwaku, K., Nogi, A., Kitajima, K., Enkhmaa, B., Shimono, K., & Yamane, Y. (2003). The new
BMI criteria for asians by the regional office for the western pacific region of WHO are suitable for
screening of overweight to prevent metabolic syndrome in elder Japanese workers. Journal of occupational
health, 45(6), 335-343.
View in (Google Scholar)
17.Esmaillzadeh, A., Kimiagar, M., Mehrabi, Y., Azadbakht, L., Hu, F. B., & Willett, W. C. (2007). Dietary patterns,
insulin resistance, and prevalence of the metabolic syndrome in women–. The American journal of clinical
nutrition, 85(3), 910-918.
View in (Google Scholar)
18. Liu, Y. L., Lu, C. W., Shi, L., Liou, Y. M., Lee, L. T., & Huang, K. C. (2015). Low intensive lifestyle modification
in young adults with metabolic syndrome a community-based interventional study in
Taiwan. Medicine, 94(22).
View in (Google Scholar)
19. Al-Daghri, N. M., Khan, N., Alkharfy, K. M., Al-Attas, O. S., Alokail, M. S., Alfawaz, H. A., ... & Vanhoutte, P. M.
(2013). Selected dietary nutrients and the prevalence of metabolic syndrome in adult males and females in
Saudi Arabia: a pilot study. Nutrients, 5(11), 4587-4604.
View in (Google Scholar)
20. Oktaviyanti, S. S. (2013). Dampak Sosial Budaya Interaksi Wisatawan dengan Masyarakat Lokal di
Kawasan Sosrowijayan. Jurnal Nasional Pariwisata, 5(3), 201-208.
View in (Google Scholar)
21. Matta, J., Nasreddine, L., Jomaa, L., Hwalla, N., Mehio Sibai, A., Czernichow, S., ... & Naja, F. (2016).
Metabolically healthy overweight and obesity is associated with higher adherence to a traditional dietary
pattern: a cross-sectional study among adults in Lebanon. Nutrients, 8(7), 432.
View in (Google Scholar)
22. Ervin, R. B. (2009). Prevalence of metabolic syndrome among adults 20 years of age and over, by sex, age,
race and ethnicity, and body mass index: United States. National health statistics reports, 13, 1-8.
View in (Google Scholar)
23. Ranasinghe, P., Mathangasinghe, Y., Jayawardena, R., Hills, A. P., & Misra, A. (2017). Prevalence and trends
of metabolic syndrome among adults in the asia-pacific region: a systematic review. BMC public
health, 17(1), 101.
View in (Google Scholar)
24. Reaven, G. M. (2006). The metabolic syndrome: is this diagnosis necessary?. The American journal of
clinical nutrition, 83(6), 1237-1247.
View in (Google Scholar)

Wiardani, N., Kusumajaya, A., & Arsana, I. (2018). Macronutrient Intake and Metabolic Syndrome Status towards
Tour Guide. International Journal Of Health Sciences (IJHS), 2(1), 29-43.
doi:10.29332/ijhs.v2n1.97

42

e-ISSN: 2550-696X  p-ISSN: 2550-6978

25. Yu, C., Shi, Z., Lv, J., Du, H., Qi, L., Guo, Y., ... & Mu, H. (2015). Major dietary patterns in relation to general
and central obesity among Chinese adults. Nutrients, 7(7), 5834-5849.
View in (Google Scholar)
26. Redinger, R. N. (2007). The pathophysiology of obesity and its clinical manifestations. Gastroenterology &
hepatology, 3(11), 856.
View in (Google Scholar)
27. Nelms, M., & Sucher, K. (2015). Nutrition therapy and pathophysiology. Nelson Education.
View in (Google Scholar)
28. Bays HE, Toth PP, Kris-Etherton PM, et al. Obesity, adiposity, and dyslipidemia: A consensus statement
from the National Lipid Association. J Clin Lipidol. 2013;7(4):304-383. doi:10.1016/j.jacl.2013.04.001.
View in (Google Scholar)
29. Di Daniele, N., Noce, A., Vidiri, M. F., Moriconi, E., Marrone, G., Annicchiarico-Petruzzelli, M., ... & De Lorenzo,
A. (2017). Impact of Mediterranean diet on metabolic syndrome, cancer and longevity. Oncotarget, 8(5),
8947.
View in (Google Scholar)
30. Anderson, B., Lyon-Callo, S., Fussman, C., Imes, G., & Rafferty, A. P. (2011). Peer reviewed: Fast-food
consumption and obesity among michigan adults. Preventing chronic disease, 8(4).
View in (Google Scholar)
31. Shu, L., Zheng, P. F., Zhang, X. Y., Si, C. J., Yu, X. L., Gao, W., ... & Liao, D. (2015). Association between dietary
patterns and the indicators of obesity among Chinese: a cross-sectional study. Nutrients, 7(9), 7995-8009.
View in (Google Scholar)
32. Aekplakorn, W., Satheannoppakao, W., Putwatana, P., Taneepanichskul, S., Kessomboon, P.,
Chongsuvivatwong, V., & Chariyalertsak, S. (2015). Dietary pattern and metabolic syndrome in Thai
adults. Journal of nutrition and metabolism, 2015.
View in (Google Scholar)
33. World Health Organization, & World Health Organization. Management of Substance Abuse Unit.
(2014). Global status report on alcohol and health, 2014. World Health Organization.
View in (Google Scholar)

IJHS

Vol. 2 No. 1, April 2018, pages: 29~43

IJHS

e-ISSN: 2550-696X  p-ISSN: 2550-6978

43

Biography of Authors
Ni Komang Wiardani, SST. M.Kes. is the head of the department of nutrition in
Polytechnic of Health Denpasar. She is a lector. Her NIP is 19670316 199003 2002
and her NIDN is 4016036701. She was born in Jembrana, March 16th, 1967. She is
a lecturer at the department of nutrition in Polytechnic of Health Denpasar. She
finished her master degree in nutrition and health studies, IKM, UGM in 2006. Her
office address is at Jalan Gemitir No. 72 Denpasar, Ph. 0361 465232, 462641 / Fax.
0361 465232. She lives in Jalan Tegalsari Gang Cempaka No. 6, Biaung Asri,
Denpasar, and Ph. 087862378317.
Email address: kmgwiardani@yahoo.com, wiardani1603@gmail.com
Anak Agung Ngurah Kusumajaya, SP., MPH. is the Director at Polytechnic of Health
Denpasar. He is head lector. His NIP is 19691112 199203 1003. He was born in
Mataram, November 12th,
1969. He is a lecturer at Polytechnic of Health
Denpasar. He finished his master degree at Public Health, School of Public Health
Curtin University of Technology Western Australia in 2004. His office address is at
Jalan Sanitasi No. 1, Sidakarya, South Denpasar, Ph. 0361 710447 / Fax 0361
710448. He lives in Jl. Kori Agung Blok C45 Perumahan Green Kori Sading,
Mengwi, Badung, Bali, Ph. 081338588567.
Email address: nkusumajaya@yahoo.com
I Wayan Juni Arsana, SST. M.Fis. is a lecturer at Polytechnic of Health Denpasar. He
is head lector. His NIP is 19670706 199203 1003. He was born in Klungkung, June
7th, 1967. He finished his master degree in Sports Physiology, Udayana University
in 2010. His office address is at Jalan Sanitasi No. 1, Sidakarya, South Denpasar, Ph.
0361 710447 / Fax 0361 710448. He lives in Jln Batu Yang Gang Garuda,
Batubulan Gianyar, Ph. O81337969059.
Email address: juniarsana@yahoo.com

Wiardani, N., Kusumajaya, A., & Arsana, I. (2018). Macronutrient Intake and Metabolic Syndrome Status towards
Tour Guide. International Journal Of Health Sciences (IJHS), 2(1), 29-43.
doi:10.29332/ijhs.v2n1.97

