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 Diabetes and or obesity have a genetic predisposition, but it is unlikely 

that genes can change drastically over a short time, thus, the incidence of 

increased incidence is more related to lifestyle factors than genetic 

factors. A combination of diet restriction and exercise is effective in 

preventing the onset and severity of diabetes and or obesity. 

Pandalungan community is unique because of acculturation from a 

traditional to a modern lifestyle, therefore, we were interested to 

investigate dietary patterns and physical activity (PA) as one of the 

lifestyle factors that may cause obesity and diabetes in this community. 

We analysed 1200 research subjects of healthy, obese, and or diabetic 

adults in the Pandalungan area, East Java, Indonesia. The research 

results are able to show or aid to filter which acculturation is good and 

which one should be rejected related to the risk of diabetes and or 

obesity in the Pandalungan community. Pandalungan culture had shown 

similar results on the variety of PA in adults with the most active domain 

being the household domain. Statistical analysis showed that there was 

no significant relationship between PA and blood glucose level (p>0.05) 

but when comparing dietary patterns, it showed that type of food and 

eating schedule related significantly. The household domain became a 

major PA probably because the Pandalungan culture comes with very 

solid family ties. Pandalungan people need to pay attention to their 

preference for food and their schedule of eating. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The capitalist plantation system in the mid-19th century in the horseshoe area of East Java, Indonesia 

brought social and economic changes to the surrounding community. Since then the indigenous population 

has had many opportunities to earn money because many jobs have been created [1]. These changes affect 

the workforce, demographic changes, and accelerated modernization. Modern human lifestyle with a 

westernization pattern has a diet supply with excess energy, simple carbohydrates, and saturated fat 

accompanied by a decrease in physical activity (PA) at work and sports activities. Both of these factors can 
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lead to a metabolic profile that results in obesity and Diabetes Mellitus (DM) [2], which can lead to 

disability or loss of productive abilities in sufferers. Obesity and DM have a genetic predisposition, but it is 

unlikely that genes can change drastically over a short time. Thus, the incidence of increased incidence is 

more related to lifestyle factors than genetic factors [2]. 

 

A healthy lifestyle is effective in preventing the onset and severity of obesity and DM [2], [3]. However, 

lifestyle modifications such as fasting or restrictions on eating and exercise or PA as effective have not been 

formulated, especially for the Pandalungan community who live in the horseshoe area of East Java, 

Indonesia. The Pandalungan community has different habits from other communities so it is necessary to 

map out lifestyle factors that cause obesity and DM in this community so the modifications provided can be 

effective [4]. The results of our previous study showed that voluntary exercise accompanied by dietary 

restrictions could increase insulin sensitivity and lose weight more than just dietary restrictions in diabetic 

rats, as well as changes in diet composition also effected improving DM [3]. In contrast to exercise or PA 

that is done by force, the results will worsen the condition of DM [5]. Our study needs to be evaluated in 

further human trials. Because even though the mice used were type 2 DM model animals, they were not the 

same as the case in humans. Although high blood leptin levels correspond to leptin resistance which is 

similar to the pathological situation in the case of type 2 DM patients and the same amino acids under 

fasting and eating conditions, the results obtained from these studies need to be applied with caution in 

humans. The urgency of this research is because, from previous research, the right lifestyle formulation has 

not been obtained in modern society such as the Pandalungan community to prevent obesity and or DM. 

This research is preliminary research to develop health promotion methods through lifestyle modification 

formulas to reduce obesity and DM in the Pandalungan community. 

 

2. Methodology 

 

2.1 Study design and participants 

The design of this study was a cross-sectional study with a non-experimental analytic epidemiological 

study. This research was conducted in 2021, in three cities, which represent the three Pandalungan cultural 

areas (West Pandalungan: Probolinggo city, East Pandalungan: Bondowoso city, and South Pandalungan: 

Jember city) located in East Java, Indonesia. The inclusion criteria were adults aged 45-60 years who lived 

in that three cities. Samples were divided into four groups, namely DM, obese, DM and obesity (Diabesity) 

patients (3 case groups), and non-DM and non-obese people (1 control group). The samples would be 

excluded when they had severe illnesses or complications. The selection of participants, although through a 

cross-sectional study design with a consecutive sampling method, still pays attention to the even 

distribution of the number of representatives in each group to avoid sampling bias. The sampling of case 

groups was selected from the chronic disease management program (Prolanis program) and sampling of the 

control group was selected from the case subjects’ close circle with similar characteristics by using a 

consecutive quota sampling technique so that the number of samples was 1200 people with 400 people in 

each city. Determination of obesity criteria was based on BMI measurements using a stadiometer and 

weight scales, while DM criteria were based on participants who have fasting blood sugar (FBG) >126 

mg/dL and re-confirmed by 2 hours after meal blood glucose >200 mg/dL. Other parameters are blood 

pressure to determine vasculopathy and total cholesterol to determine the risk of complications in the heart.  

 

2.2 Physical activities 

The method for measuring PA used a questionnaire, namely the International Physical Activity 

Questionnaire (IPAQ) [6]. The advantages of this instrument are that it is fast, can be done in mass, and has 

been validated in various countries including Indonesia. However, there is a weakness because it depends 
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on the ability of the subject to recall his habits in detail. In addition, the questionnaire is also difficult to 

convert qualitative activities information (eg playing for 30 minutes) into quantitative data (eg kcal/exercise 

time). Therefore, this conversion depends on an activity factor or intensity factor called metabolic 

equivalents (METs) for each activity, that METs are multiples of resting energy expenditure (REE) [7]. 

 

The data was then categorized into the level of PA according to the Guidelines for Data Processing and 

Analysis of the IPAQ and then classified as follows: 1) The level of high PA if it meets one of the criteria: 

a. 3 or more days of vigorous-intensity activities reaching a minimum of 1500 METs-minute/week, or b. a 

combination of walking, vigorous, and moderate-intensity activities reaching a minimum of 3000 METs-

minutes/week; 2) The level of moderate PA, if it meets one of the criteria, a. strenuous activities 3 days or 

more for 20 minutes/day, b. moderate intensity activities or walking at least 30 minutes/day for 5 days or 

more, or c. vigorous-intensity activities, combined walking up to 600 METs-minute/week for 5 days or 

more; 3) The level of PA is low, if it does not meet all of the above criteria [7]. 

 

2.3 Dietary patterns 

The dietary patterns study was conducted using the interview method on the 24h-food-recall [8]. The 24-

hour-Food Recall form was used to record the food intake and meal times of participants for 1x24 hours at 

two different times. The reason for taking recall data for 2 days is because several studies have shown that 

at least 2 consecutive 24-hour recalls can produce a more optimal picture of nutrient intake and provide a 

greater variation in individual daily intakes [9]. 

 

This recall method is in the form of an interview asking about the food that the participant consumed for 24 

hours before the interview was conducted. During the recall interview, the researcher used the food model 

as a guide in determining the portion of food consumed by the participant. The food model makes it easier 

for participants to estimate the size, shape, and number of portions of the food they eat. It aims to make sure 

that 24h-food-recall could be effective in recording the daily intake of participants and reduce the bias of 

the participant's memory, while to minimize the possible data bias, the surveyors obtaining the 24-h food 

recall data had been trained to inquire the respondent step by step and subsequently to establish a good 

recall timeline throughout the previous 24 hours, therefore minimizing meals/snacks being forgotten. A 

random request for meal documentation is also carried out to establish the estimated portion of the 

respondent’s memory and interpretation. 

 

The results of the 24-hour recall are immediately typed and processed using software, namely Nutrisurvey 

2007 (Indonesian version). So that the number of nutrients that the participants consume was immediately 

obtained and the results of the calculation of the food intake were compared with the energy and nutrient 

requirements according to the DM dietary standards of each participant. In addition, an analysis of the types 

of food was carried out by comparing the standards of what types of food were allowed, restricted, and 

avoided. Likewise, the eating schedule was analyzed by comparing the meal times in the 2x24 hour food 

recall with the standard eating schedule for type 2 DM patients. 

 

The good practice of dietary pattern (amount of food, type of food and eating schedule) [10] was assessed 

from the results of a 2x24 hour food recall form that had been processed from Nutrisurvey 2007 and 

compared with the standard type 2 DM diet, then the results were entered into Microsoft Excel to see the 

participant's data as a whole. The good practice of the amount of food is if the participant follows the rules 

for the amount of food according to dietary standards on average within 2 days of recall, namely 

carbohydrates 45-65% of energy needs, protein 10-20% of energy needs, and fat 20-25% of needs energy. 

To obtain data on the number of food categories, the existing recall data needs to be processed further. 



Arumugam, et.al, 2022                                                                                           Azerbaijan Medical Journal 

 

4826 
 

While for the type of food, it is said to be good if the participant avoids eating the type of food sources of 

simple carbohydrates, high-fat animal protein, high-cholesterol foods, sources of trans fat and saturated fat. 

To obtain food category data, the existing recall data needs to be processed further. In addition, the practice 

of eating schedule is said to be good if the participant's eating schedule is following the DM dietary 

standards consisting of 3 main meals and 3 snacks, namely breakfast at 06.30-07.30, morning snacks at 

09.30-10.30, lunch at 12.30-13.30, lunch snack at 15.30-16.30, dinner at 18.30-19.30, and evening snack 

from 20.30-21.30. To obtain data on the eating schedule category, the existing recall data needs to be 

processed further. 

 

2.4 Statistical analysis 

The Kruskal Wallis test was used to find out whether there was a significant difference between the study 

groups for blood parameters, PA and dietary patterns. PA was analyzed separately between men and women 

due to differences in activity habits. In addition, PA in MET-min/week was analyzed with the BG level 

(both FBG and 2hamBG), BMI, or total cholesterol using the multiple linear regression test to estimate the 

associations of each parameter to PA. All analyses used Stata, version 16, and p values < 0.05 were 

interpreted as statistically significant. 

 

3. Results 

This research involved 1200 people as research subjects, with the majority of female samples i.e., 867 

people (72.3%), from the populations of each Pandalungan area, West Pandalungan (274 people), East 

Pandalungan (306 people), and South Pandalungan (287 people). The samples were between 45-60 years 

old, with a mean and standard deviation of 52.8 ± 4.8 years. Approximately half of the subjects’ Body Mass 

Index (BMI) was categorized as obese (52.0%). Characteristics of research subjects in this study can be 

seen in Table 1. 

 

Table 1. Characteristics of research subjects 

 West Pandalungan 

n (%) 

East Pandalungan 

n (%) 

South Pandalungan 

n (%) 

Gender    

Male 126 (31,5%) 94 (23,5%) 113 (28,3%) 

Female 274 (68,5%) 306 (76,5%) 287 (71,8%) 

Age    

45-50 years 135 (33,8%) 164 (41,0%) 151 (37,8%) 

51-55 years 93 (23,3%) 99 (24,8%) 141 (35,2%) 

56-60 years 172 (43,0%) 137 (34,3%) 108 (27,0%) 

Groups    

Healthy 84 (21,0%) 80 (20,0%) 133 (33,3%) 

DM 66 (16,5%) 114 (28,5%%) 100 (25,0%) 

Obese 107 (26,8%) 93 (23,3%) 102 (25,5%) 
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DM and Obesity 143 (35,8%) 113 (28,3%) 65 (16,3%) 

Marital Status    

Married 347 (86,7%) 343 (85,8%) 358 (89,5%) 

Not married 53 (13,3%) 57 (14,2%) 42 (10,6%) 

Education    

Elementary school 112 (28.0%) 104 (26,0%) 168 (42%) 

Junior high school 49 (12,3%) 53 (13,3%) 88 (22%) 

Senior high school 193 (48,3%) 140 (35,0%) 103 (25,8%) 

Higher education 35 (8,8%) 30 (7,6%) 23 (5,8%) 

Others 11 (2.7%) 73 (18.3%) 18 (4.5%) 

Work    

Housewife 197 (49,3%) 218 (54,5%) 187 (46,8%) 

Public Servant 36 (9,0%) 17 (4,3%) 19 (4,8%) 

Employee 64 (16,0%) 2 (0,5%) 8 (2,0%) 

Self-employed 68 (17,0%) 62 (15,5%) 62 (15,5%) 

Retired/Unemployed 10 (2,5%) 19 (4,8%) 14 (3,5%) 

Others 25 (6,3%) 82 (20,5%) 110 (27,5%) 

BMI    

Lean 14 (3,5%) 20 (5.0%) 15 (3,8%) 

Normal 136 (34.0%) 173 (43,3%) 217 (54,3%) 

Obese 250 (62,5%) 207 (51,8%) 167 (41,8%) 

 

DM, diabetes mellitus; BMI, body mass index 

 

3.1 Blood parameters of research subject 

The FBG in this study was the blood glucose concentration of patients who had fasted for 8-10 hours before 

the examination, obtained from capillary blood. The two hour post prandial blood glucose and total 

cholesterol were also obtained from capillary blood. Based on the classification of FBG, 50.1% had DM. 

Data distribution of research subjects’ blood parameters can be seen in Table 2.  

 

Table 2. Blood parameters of research subjects 

Classifications* 
DM-Obese Obese DM Healthy Total P-

value n (%) n (%) n (%) n (%) n (%) 

Systole            
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Stage 2 Hypertension 80 10,9% 68 22,5% 54 19,3% 17 5,7% 219 18,3% 0,000 

Stage 1 Hypertension 84 26,2% 79 26,2% 92 32,9% 46 15,5% 301 25,1%  

Prehypertension 122 38,0% 119 39,4% 94 33,6% 161 54,2% 496 41,3%  

Normal 35 10,9% 36 11,9% 40 14,3% 73 24,6% 184 15,3%  

Diastole            

Stage 2 Hypertension 77 24,0% 70 23,2% 43 15,4% 26 8,8% 216 18,0% 0,000 

Stage 1 Hypertension 72 22,4% 80 26,5% 77 27,5% 71 23,9% 300 25,0%  

Prehypertension 99 30,8% 96 31,8% 99 35,4% 115 38,7% 409 34,1%  

Normal 73 22,7% 56 18,5% 61 21,8% 85 28,6% 275 22,9%  

2h after meal blood glucose 

Diabetes 210 65,8% 11 3,6% 207 74,7% 13 4,4% 441 36,9% 0,000 

Prediabetes 91 28,5% 171 56,6% 46 16,6% 142 47,8% 450 37,7%  

Normal 18 5,6% 120 39,7% 24 8,7% 142 47,8% 304 25,4%  

Fasting blood glucose            

Diabetes 321 100% 0 0,0% 280 100% 0 0,0% 601 50,1% 0,000 

Prediabetes 0 0,0% 166 55,0% 0 0,0% 149 50,2% 315 26,3%  

Normal 0 0,0% 136 45,0% 0 0,0% 148 49,8% 284 23,7%  

Total cholesterol            

Hypercholesterol 86 26,8% 79 26,2% 86 30,9% 77 25,9% 328 26,8% 0,092 

Borderline 102 31,8% 77 25,5% 77 27,7% 69 23,2% 325 27,1%  

Normal 133 41,4% 146 48,3% 115 42,4% 151 50,8% 545 45,5%  

 

*Classifications were according to Joint National Committee on Prevention, Detection, Evaluation, and 

Treatment of High Blood Pressure (JNC) VII for blood pressure, American Associate Diabetes (ADA) 2020 

for blood glucose, and National Cholesterol Education Program Adult Treatment Panel (NCEP ATP) III for 

total cholesterol. Bold values identify statistical significance p < 0.05, using the Kruskal Wallis test, 

comparing four groups. 

 

3.2 Physical activities of research subjects 

Table 3 shows the description of PA (min/week) in each domain using the IPAQ long report. Whether it 

was the West, East or South area of Pandalungan, either in men and women subjects, all showed household 

activities were dominant compared to all other domains (figure 1A and 1B). The low activities were shown 

in the leisure domain and transportation domain (less than 150 min/week). 

 

Table 3. Description of physical activities using IPAQ in each area of Pandalungan 

Physical Activity West East South Total 
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(PA) 
Pandalungan Pandalungan Pandalungan 

n  n  n n (%) 

PA total*     

High 40 170 48 258 (21.5%) 

Moderate 264 147 202 613 (51.1%) 

Low 96 84 150 330 (27.5%) 

PA work     

≥ 150 min/week 111 78 130 319 (26.6%) 

1-149 min/week 13 13 15 41 (3.4%) 

None 276 309 255 840 (70.0%) 

PA household     

≥ 150 min/week 322 263 329 914 (76.2%) 

1-149 min/week 47 85 38 170 (14.2%) 

None 31 52 33 116 (9.7%) 

PA leisure-time     

≥ 150 min/week 51 21 67 139 (11.6%) 

1-149 min/week 74 74 64 212 (17.7%) 

None 275 305 269 849 (70.8%) 

PA transportation     

≥ 150 min/week 39 14 36 89 (7.4%) 

1-149 min/week 31 31 34 96 (8.0%) 

None 285 355 330 970 (80.8%) 

 

PA, physical activity. *PA total measured according to Guidelines for Data Processing and Analysis of the 

IPAQ. 
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Figure 1. Level of physical activity (minute/week) by domain in pandalungan areas 

(A) Comparison of men and women subjects, (B) Comparison of West, East and South area of 

Pandalungan. 

 

3.3 Relationship between physical activities and group subject 

Statistical analysis showed that there was no significant difference when comparing each group’s PA (table 

4). There was also no significant relationship between FBG or 2hppBG (mg/dL) or BMI and PA (MET-

min/week) either in men or women subjects, indicated by p value> 0.05 through the linear regression 

analysis (data not shown). But when we compared the total cholesterol and PA, it showed a significant 

difference. 

 

Table 4. Physical activities in each research group 

Physical 

Activity 

(PA) 

DM-Obese      Obese      DM    Normal Total          P-value 

n (%) n (%) n (%) n (%) n (%) 
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PA on men 

Low 16 21,3 9 16,1 23 24,7 13 11,9% 61 18,3 0,169 

Moderate 22 29,3 13 23,2 28 30,1 40 36,7% 103 30,9  

High 37 49,3 34 60,7 42 45,2 56 51,4% 169 50,8  

PA on women 

Low 22 8,9 19 7,7 18 9,6 10 5,3% 69 8,0 0,323 

Moderate 97 39,4 92 37,4 60 32,1 62 33,0% 311 35,9  

High 127 51,6 135 54,9 109 58,3 116 61,7% 487 56,2  

 

PA, physical activity. *PA total measured according to Guidelines for Data Processing and Analysis of the 

IPAQ.  Bold values identify statistical significance p < 0.05, using the Kruskal Wallis test, comparing four 

groups. 

 

3.4 Relationship between dietary pattern and group subject 

Based on table 5, there were no significant differences found when comparing each group’s dietary patterns. 

However, when analysing the relationship between dietary patterns and FBG, it was found that either the 

type of food or the eating schedule was significantly different (table 6). Each Pandalungan area showed a 

high intake of carbohydrates, fat, protein and low fiber for macronutrient consumption, and there was a 

significant value of p<0.05 in the relationship between high carbohydrate, fat, protein and low fiber 

consumption with the incidence of obesity and diabetes in the Pandalungan community (data not shown).  

 

Table 5. Dietary patterns in each research group 

Dietary pattern 
DM-Obese Obese DM Normal Total 

P-

value 

n (%) n (%) n (%) n (%) n (%) 
 

Amount of food 

Standardized 18 7,8% 19 5,3% 23 8,8% 20 5,7% 80 6,7% 0,274 

Unstandardized 213 92,2% 337 94,7% 239 91,2% 331 94,3% 1120 93,3%  

Type of food 

Standardized 118 51,1% 165 46,3% 124 47,3% 163 46,4% 570 47,5% 0,673 

Unstandardized 113 48,9% 191 53,7% 138 52,7% 188 53,6% 630 52,5%  

Eating schedule 

Standardized 22 9,5% 26 7,3% 27 10,3% 37 10,5% 112 9,3% 0,451 

Unstandardized 209 90,5% 330 92,7% 235 89,7% 314 89,5% 1088 90,7%  

DM, diabetes mellitus. Standardized amount of food, type of food and eating schedule was following the 

Indonesian Ministry of Health guideline. Bold values identify statistical significance p < 0.05, using the 

Kruskal Wallis test, comparing four groups. 
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4. Discussion 

The survey of IPAQ long report by interview in this research revealed that of 1200 research subjects only 

two domains (figure 1) averagely met the recommended guideline of PA (work and household domain). 

Besides BMI, culture may become one of the barriers to moving actively [11] since in Pandalungan culture, 

physical fitness is not considered important and is rarely discussed. PA is not given adequate attention in 

schools, therefore minimum experience with exercise may become a problem. 

 

This study reported that Pandalungan culture in adults aged 45-60 years old was mainly active in the 

household domain. The household domain consists of domestic (household chores) and garden (yard) work 

whether vigorous or moderate work. Example of vigorous work are lifting heavy items 10 kg or more 

(equivalent to a small sack of rice), moving household furniture, chopping wood, hoeing in the garden 

around the house, etc. While example of moderate work are lifting light items (<10 kg), sweeping yard or 

gardening, washing cars, washing cloth, cooking, washing dishes, sweeping floors, mopping floors, etc. 

[12]. This result perhaps relates to Pandalungan culture which has very solid family ties so that household 

activities are actively carried out together and seldom have a housekeeper [4], [13]. Differences in PA in 

men and women with high activities levels were also found in this study, where male subjects were most 

active at work and women at home (figure 1 A). This may be influenced by the Pandalungan culture which 

tends to adhere to a paternal culture, where men are the breadwinners and women take care of the 

household. 

 

For leisure-time PA and transportation, the study showed that only 9.6% and 10.3% of subjects achieve the 

recommended level of ≥150 min/week, and these values are similar to those reported in other studies [11]. 

This finding is perhaps because three-quarters of the research subject either have DM or obesity or both, so 

their lifestyle is likely closer to a sedentary lifestyle. While the work domain ≥150 min/week (21.0%) was 

relevant with the number of the subjects who had high total PA (21.5%). Pandalungan culture is an 

acculturation of traditional and modern culture [4], therefore although men work outside the house mostly 

in vigorous activities (farm work) but many used motor vehicles as modes of transportation. To reduce bias 

and improve the accuracy of this IPAQ long report measure, the interviewers assisted older adults with the 

recall. Several miss-perceptions occurred in the subject e.g., double record for the same activities, an entry 

in the wrong domain, etc. and had been corrected by the interviewers by confirming to research subjects. 

 

This study also showed that PA in MET-min/week did not have a significant relationship with the BG level 

(both FBG and 2hamBG) of all groups or it can be interpreted that PA did not affect BG levels and vice 

versa. Nevertheless, BG levels can be influenced by many factors so although there was no direct 

relationship proven, PA still needs to be considered to influence the progress of DM disease. This situation 

was pointed out by several research findings that showed that PA especially exercise [5] could improve DM 

conditions through the improvement of insulin resistance and increased insulin potential. But the 

recommendations and precautions of PA may vary individually in DM and or obese people [14]. Health 

care providers must deliver the specific caloric needs of each adult whether normal or with obesity and or 

DM, concepts of healthy eating, and the requirements of PA [15]. 

 

Other than PA, dietary consumption patterns and dietary preferences are key components of approaches to 

managing health problems including diabetes, coronary heart disease, and other food-related diseases. The 

Food Standards Agency (FSA), defines food choice as "the choice of food to consume, resulting from the 

competitive, reinforcing, and interacting effects of various factors." These factors include the sensory, 

physiological, and psychological responses of individual consumers to the interaction between social, 

environmental, and economic influences including various foods and food industry activities to obtain these 
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foodstuffs [16]. 

 

Analysis of the consumption of macronutrients and micronutrients from the three regions in Pandalungan 

showed differences in consumption patterns. The geographical location and the type of area of the three 

regions are one of the factors that can explain why the consumption patterns are different. The results of this 

study are also following previous studies which stated that geographical location affects the potential of an 

area in the availability of food ingredients. The availability of diverse foods will affect the amount and type 

of food consumed by the Pandalungan community. Probolinggo (West Pandalungan), which is a coastal 

area, mostly has a livelihood as fishermen, so the West Pandalungan area consumes more protein from 

seafood sources including shellfish, fish, and the like. Bondowoso (East Pandalungan) is a mountainous 

area and most of the people have a livelihood as farmers in the fields. The tendency of the Bondowoso 

people's diet is to choose foods that come from vegetable protein and tend to be high in carbohydrates. 

While animal protein sources come from farms such as chicken or duck. Jember (South Pandalungan) is a 

lowland so the consumption pattern formed is low in vegetable and animal protein, and high in 

carbohydrates and fat. The lifestyle of the Jember people has now begun to be acculturated with 

modernization. The city of Jember is the center of study because there is the University of Jember campus 

makes the culture of comers prefer fast food as the type of food to consume [17]. 

 

Dietary pattern analysis showed that either the type of food or eating schedule was significantly different 

when related to FBG (table 6). Participants have not avoided the type of food, namely simple carbohydrate 

sources (sugar, brown sugar, honey, syrup, cake, candy, soft drinks, and jam), high cholesterol foods (egg 

yolks, offal, meat fat, brain, durian, full cream milk), a source of trans fats (margarine), and saturated fatty 

acids (butter, coconut milk, coconut, cream cheese, coconut oil, and palm oil). This happens because even 

though the participant already knows the types of food that must be avoided, the participant still consumes 

these types of food. Another reason is that the participants do not process food properly, such as frying with 

cooking oil which is used several times. According to [18], people with type 2 diabetes have a high risk of 

getting heart and blood vessel disease, so fat and cholesterol in the diet need to be limited. 

 

The pattern of food selection can determine the type of nutritional intake in a person. The perception of 

each individual in determining their food, and the perspective of the journey of life explains how this 

construction occurs. This perspective is created from various ideas to understand people's thinking about 

food choices including trajectories, transitions/events, cultural and contextual influences, time in life, and 

adaptive. The culture of the Pandalungan community influences how the community chooses food 

ingredients. Local culture related to certain rituals will affect how a person produces, processes food and 

serves food. The Pandalungan people recognize taboo food, namely the type of food that should not be 

consumed or will only consume certain types of food when there is a ritual or celebration event. The culture 

of the Pandalungan people will also influence when, where and by what method the food is selected and 

served, which in turn will affect the number of macronutrients consumed [19]. 

 

Setting a meal schedule is also very important for people with type 2 diabetes because by dividing meals 

into small but frequent portions, carbohydrates are digested and absorbed more slowly and steadily. In 

addition, the need for insulin becomes lower and insulin sensitivity increases so that the body's metabolism 

can run better. According to [20] dividing food into several small portions with a more frequent frequency 

of large meals and interludes is more effective in keeping blood sugar within normal limits. The farther the 

distance between the first meal and the second meal or between snacking, the greater the food requested 

[21], [22]. So, it can be said that in this study participants consumed more food at large meals compared to 

interludes. So implementing a schedule of eating three meals and three snacking may be more difficult 
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because of the habits and busyness of the participants. 

 

Factors that can affect a person's BG levels other than PA and diet are plenty such as stress, hormones, 

genetics, age, gender, and obesity [23]. Epidemiologically, DM is often undetected and the onset of DM is 

said to be 7 years before the diagnosis is made. Early morbidity and mortality occurred in these undetected 

cases. Another study states that with urbanization such as in Pandalungan areas, the DM population will 

increase 5-10 times due to changes in behavior from rural-traditional to urban [24]. Epidemiologically 

changing risk factors are thought to be: increasing age, longer obesity, lack of PA, and hyperinsulinemia. 

All of these factors interact with several genetic factors associated with the occurrence of DM [25]. 

 

To our knowledge, this study is the first to investigate Pandalungan community behavior on dietary patterns 

and PA related to the risk of DM and or obesity. Pandalungan community is called unique because it is a 

hybrid society due to the mixing of two dominant cultures, i.e. Madura and Java, creating a new culture that 

is different from the origin [13]. The hybrid societies tend to be more receptive to change which is, of 

course, becoming the focus of this study. The research results are expected to be able to show or aid to filter 

which culture is good and which one should be rejected related to the risk of DM and or obesity. 

 

Some study limitations were unavoidable because this PA survey and 24h food recalls are dependent on the 

research subject’s memories for the last seven days and some participants could not distinguish either 

vigorous or moderate PA. Many research subjects in the present study appear to have based their answers 

on the total number of minutes spent at work or home, rather than actual minutes spent in moderate and 

vigorous PA lasting more than 10 min. Although some evidence showing the positive effect of moderate PA 

and standardized diet on glycemic control was detected by improvement in FBG and BMI, it still remains to 

be investigated. This is a pilot or a preliminary study, it will be continued with a community experimental 

or a community trial using a lifestyle intervention model in the following year to prove the relationship 

between lifestyle changes and disease progression. 

 

5. Conclusions 

Pandalungan areas whether in the West, East, or South parts, had shown similar behavior on the PA but 

some variations in dietary patterns. The household domain as the main active PA domain is perhaps related 

to Pandalungan culture having very solid family ties and the gender majority of the participants was a 

woman who works as a housewife. Although the amount of PA MET-min/week did not have a significant 

relationship with the level of BG and BMI in this study, adults still need to pay attention to meet the PA 

requirements to lower the risk of disease and complications related to metabolism. Since the type of food 

and eating schedule have a close relation with BG, people in Pandalungan areas need to carefully select 

their food and be strict in the schedule to eat. Future studies need to consider the influence of other factors.  
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