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Abstract

The International Diabetes Federation (IDF) in 2019 placed Indonesia as the 6th ranked 
country with DM sufferers which reached 10.3 million people. Predictions from the IDF say 
there will be an increase in the number of  DM sufferers from 10.7 million in 2019 to 13.7 mil-
lion in 2030. Data from the health office shows that 2.2% or around 13.000 of  12.287 cases 
of  diabetes mellitus in Pekalongan Regency, Central Java, Indonesia, is a diabetes mellitus 
sufferer of  productive age. This is caused by changes in lifestyle, diet, rest patterns and genet-
ics. This study aims to determine the determinants of  DM in productive age in Pekalongan 
Regency, Central Java, Indonesia. The quantitative study used a cross-sectional design ap-
proach with a proportional random sampling technique on 158 respondents in three selected 
areas, namely Tirto I, Kedungwuni I, and Wiradesa Districts by using questionnaires, GPAQ 
instruments, and self-efficacy scales. The results of  the logistic regression test on the deter-
minants of  productive age DM obtained the equation model Y = -3.949 - 2.040 history of  
heredity + 1.932 physical activity + 2.345 perceived benefits + 2.985 knowledge of  diabetes 
mellitus. So it can be concluded that the variables of  physical activity, knowledge, perceived 
benefits influence the incidence of  diabetes mellitus at productive age in Pekalongan Regency.
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INTRODUCTION
	 Based on the 2018 Basic Health Research 

(Riskesdas) report by the Ministry of  Health, in 
Indonesia there has been an increase in the pre-
valence of  DM to 10.9% (Kemenkes RI, 2018). 
The International Diabetes Federation (IDF) in 
2019 placed Indonesia as the 6th ranked count-
ry in the number of  DM sufferers which reach-
ed 10.3 million. Predictions from the IDF state 
that there will be an increase in the number of  
DM patients from 10.7 million in 2019 to 13.7 

million in 2030(International diabetes federation, 
2021)(International diabetes federation, 2022). 
Lifestyle changes and urbanization appear to be 
important causes of  this problem and will con-
tinue to increase in the coming years. The trend 
of  DM cases is increasing in productive age and 
this statement is in line with several previous stu-
dies (International diabetes federation, 2022)(Di 
et al., 2012). The American Diabetes Association 
stated that the estimated total cost of  diagnosing 
diabetes in 2017 was $327 billion, including $237 
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billion in direct medical costs and $90 billion in 
lost productivity(Association, 2018). For the cost 
category analyzed, care for people diagnosed 
with diabetes accounts for 1 in 4 U.S. health care 
dollars, and more than half  of  that expenditure 
is directly attributable to diabetes. People with 
a diagnosis of  diabetes incur an average medi-
cal expenditure of  ~$16.750 per year, of  which 
~$9.600 is attributed to diabetes. People with a 
diagnosis of  diabetes, on average, have medical 
expenses ~2.3 times higher than those without 
diabetes. Indirect costs include increased absen-
teeism ($3.3 billion) and decreased productivity 
at work ($26.9 billion) for the working popula-
tion, decreased productivity for those not in the 
labor force ($2.3 billion), inability to work due to 
disability disease-related ($37.5 billion), and lost 
productivity due to 277.000 premature deaths 
from diabetes ($19.9 billion)(Association, 2018).

	 DM at productive age is estimated to be 
the highest cause of  death, such as the results of  
research in India on the impact of  diabetes on 
productivity and the economy in Bangladesh, 
which found an estimate of  813.807 excess dea-
ths, a loss of  4.0 million years alive (5.5%) and 
9.2 million PALYs (20.4%) caused by diabetes. 
This equates to 0.7 YLL, and 1.6 PALY lost per 
person. PALY’s losses equate to a total loss of  
US$97.4 billion (US$16,987 per person) in GDP 
(Afroz et al., 2020). Based on the mapping re-
sults, there are three areas in Pekalongan Regency 
which have the highest prevalence rate, namely 
Wiradesa (1180 cases), Tirto I (1176 cases), and 
Kedungwuni (1112 cases). Most of  the popula-
tion has less physical activity, and a diet high in 
carbohydrates. Knowledge about diabetes melli-
tus and its complications is not good enough. So 
from this description it is important to do rese-
arch on the determinants of  DM in productive 
age so that relevant prevention can be carried out 
with the risk factors found. This research is ex-
pected to increase referrals regarding the overall 
determinants of  diabetes mellitus in productive 
age which also includes the patient’s perception 
of  the possibility of  complications.

	 This study aims to determine the deter-
minants of  DM in productive age by examining 
the independent variables (heredity, physical ac-
tivity, diet, rest patterns, stress management, age, 
sex), while the dependent variable is the inciden-
ce of  diabetes mellitus in Pekalongan Regency, 
Central Java, Indonesia.

METHODS
Study Design	

This quantitative study used a cross-sec-

tional design approach(Kesmodel, 2018)(Thiese, 
2014). The research was conducted from 9 Au-
gust 2022 to 3 October 2022.
Sample and Sampling Technique

The study population included all produc-
tive age diabetes mellitus sufferers in Pekalongan 
Regency, totaling 12.287 people. The selection of  
three research locations was based on the areas 
with the highest prevalence of  diabetes mellitus in 
productive age in Pekalongan Regency and these 
three areas were designated as poverty alleviation 
laboratories in Pekalongan Regency. The sample 
was determined by proportional random samp-
ling of  158 respondents taking into account the 
proportion of  the population in the Tirto I area, 
so a sample of  50 respondents was determined. 
In the Kedungwuni I area, a sample of  54 respon-
dents was determined, and in the Wiradesa area, 
a sample of  63 respondents was determined.
Research Instrument

The research instrument used a question-
naire, GPAQ instrument, and self-efficacy scale. 
Collecting data using interview techniques. The 
research instrument has been tested for validity 
and reliability in different areas with the results of  
all valid and reliable question items.
Data Analysis

The influence of  hereditary history variab-
les, physical activity, dietary habit, rest patterns, 
stress management, self-efficacy scale, perceived 
benefits, perceived barriers, perceived vulnerabi-
lity, perceived severity, cues to action, and kno-
wledge of  the incidence of  diabetes mellitus in 
productive age were analyzed using chi square 
and binomial regression test.
Ethical Clearance

This research was approved by the rese-
arch ethics committee of  the Faculty of  Medici-
ne, Universitas Sebelas Maret with number 99/
UN27.06.11/KEP/EC/2022. 

RESULT AND DISCUSSION
	 Our study found that the characteristics 

of  the respondents include age, gender, education 
level, heredity, physical activity, diet, rest pattern, 
stress management. 

It can be concluded that the 158 respon-
dents have a mean age of  51.11 years with the 
youngest being 31 years old and the oldest being 
82 years old. In terms of  height, they have an ave-
rage height of  153.42 cm with a minimum height 
of  127 cm and a maximum height of  188 cm. The 
measurement results show that the average body 
weight of  the respondents is 60 kgs, with a mini-
mum body weight of  34 kg and a maximum body 
weight of  90 kg. The results of  measurements of  
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physical activity using the GPAQ (global physi-
cal activity questionaire)(Meh et al., 2021)(Meh 
et al., 2022)(Meh et al., 2022).  By using 14 ques-
tion items, it was found that the average physical 
activity score was 19.60 with the lowest physical 
activity score of  10 and the highest physical acti-
vity score of  28.

	 Based on the results of  measuring the 
eating pattern of  the respondents using a ques-
tionnaire with 12 question items which included 
frequency, type, amount and time of  eating, the 
average eating pattern score was 16.98 and the lo-
west eating pattern score was 12 and the highest 
was 24. The results of  measuring the respondent’s 
resting pattern were measured by 8 questions ob-
tained the average score of  the respondent’s res-
ting pattern was 12.69 and the lowest score was 
8 and the highest was 18. The results of  the SES 
(self  efficacy scale) measurement(Oh et al., 2021)
(Magon et al., 2023)(Lazemi and Sharifabad, 
2023) through the use of  a questionnaire with 10 
question items that measured the respondent’s 
self-perception for self-care show the average SES 
result of  14.51, with the lowest score being 9 and 
the highest score being 20.

	 Respondents’ ability to manage stress 

was measured using a questionnaire that measu-
res patterns of  stress management which include 
efforts to minimize sources of  stress, change 
psychological responses to stress, modify long-
term stress effects, view of  illness, social support 
and coping strategies. The result was an average 
score of  12.86 with 8 as the lowest score and the 
highest was 18. Respondents’ perceived obstacles 
as measured by a questionnaire using 6 question 
items, the results obtained mean the perceived ob-
stacle score was 8.68 with the lowest perceived 
score of  6 and the highest was 12. For perceived 
vulnerability, the average score was 8.81, the lo-
west score was 6 and the highest score was 12. 
For perceived severity, the average response sco-
re of  respondents was 7.49 with the lowest score 
being 5 and the highest being 10. For the variable 
tendency to act (cues to action), the average ans-
wer was 10.02 with the lowest score being 7 and 
the highest being 14. For the respondent’s know-
ledge variable about diabetes mellitus, the average 
was 6.78 with the lowest score being 5 and the 
highest being 10.

The following table presents the results of  
the bivariate test between the variables studied:

Table 1 above shows that hereditary his-

Table 1. Bivariate Test Results Using the Chi-square Test

Variable Category DM Incident p value OR (95%CI)

Normal DM

Hereditary History There is history
No history

23
3

129
3

0,024* 0,130 (0,017-1,006)

Physical Activity Low-medium
High

13
13

113
19

0,000* 6,906 (1,799-26,510)

Dietary Habit Irregular & measurable
Organized & measurable

15
11

104
28

0,023* 0,581 (0,152-2,219)

Rest Pattern Irregular & measurable
Organized & measurable

12
14

90
42

0,032* 3,023 (0,791-11,553)

Stress Management Not enough
Good

12
14

91
41

0,026* 0,683 (0,168-2,780)

Self-efficacy Scale Not enough
Good

21
5

104
28

0,820 0,997 (0,274-3,636)

Perceived Benefits Less useful
Beneficial

21
5

129
3

0,000* 10,434 (1,537-70,813)

Perception of  Obstacles Lots of  obstacles
Minimal obstacles

9
17

85
47

0,005* 1,873 (0,638-5,495)

Perceived Vulnerability Not vulnerable
Prone to

23
3

129
3

0,024* 1,435 (0,144-14,340)

Perception of  Severity Not bad
Critical

23
3

131
1

0,001* 3,938 (0,257-60,284)

Cues to Action Negative
Positive

19
7

116
16

0,05* 0,497 (0,106-2,239)

DM Knowledge Not enough
Good

23
3

129
3

0,024* 19,790 
(2,545-153,866)

Note: *p is significant (<0,05)
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tory is associated with the incidence of  diabetes 
mellitus of  productive age in Pekalongan Regen-
cy, a P value of  0.024 <    = 0.05 with a contingen-
cy coefficient value (CC) of  0.177, the strength of  
the relationship is weak. Physical activity is me-
asured according to the GPAQ (global physical 
activity questionaire) (Mumu et al., 2017) which 
measures light, moderate and vigorous activity 
which includes questions about work activities, 
moving activities, and recreational activities. The 
results showed a p value of  0.000 < α = 0.05 with 
a contingency coefficient (CC) of  0.312 so it can 
be concluded that physical activity is related to 
the incidence of  diabetes mellitus of  productive 
age in Pekalongan Regency with moderate rela-
tionship strength.

	 The p value is 0.023 <  = 0.05 with a 
contingency coefficient (CC) of  0.178 so it can 
be concluded that dietary pattern is related to the 
incidence of  diabetes mellitus in productive age 
in Pekalongan Regency with a weak relationship 
strength. The p value is 0.032 <   = 0.05 with a 
contingency coefficient value of  0.168 so it can be 
concluded that resting pattern is associated with 
the incidence of  diabetes mellitus of  productive 
age in Pekalongan Regency with a weak relation-
ship strength.

	 Bivariate analysis showed the results of  
a p value of  0.026 <   = 0.05 with a contingency 
coefficient (CC) of  0.175 on the chi square test so 
that it can be concluded that the stress manage-
ment variable is related to the incidence of  diabe-
tes mellitus in productive age in Pekalongan Re-
gency with a weak relationship strength. In this 
study, stress management was measured using 
a questionnaire that asked about mechanisms 
for eliminating or minimizing sources of  stress, 
mechanisms for changing psychological respon-
ses to stress, modifying the long-term effects of  
stress, views on illness, as well as questions about 
social support received, and respondents’ coping 
strategies for stressed. The bivariate test using the 
chi square yielded a p value of  0.820 >    = 0.05 so 
that the self-efficacy scale ability was not related 
to the incidence of  diabetes mellitus in producti-
ve age in Pekalongan Regency. Perceived benefits 
are related to the incidence of  productive age DM 
with a p value of  0.000 <   = 0.05, with a con-
tingency coefficient (CC) of  0.276. The results of  
the bivariate test showed a p value of  0.005 <   = 
0.05 with a contingency coefficient (CC) of  0.219 
so that perceived barriers were related to the in-
cidence of  diabetes mellitus of  productive age in 
Pekalongan Regency with a weak relationship st-
rength.

	 The result is a p value of  0.024 <    = 0.05, 

with a contingency coefficient (CC) of  0.177 so 
that there is a relationship between perceptions of  
vulnerability and the incidence of  diabetes mel-
litus in productive age in Pekalongan Regency 
with a weak relationship strength. The chi square 
test yielded a p value of  0.001 <   = 0.05 with a 
contingency coefficient (CC) of  0.247 so that the 
perceived severity is related to the incidence of  
diabetes mellitus of  productive age in Pekalongan 
Regency with a weak relationship strength. The 
results of  the chi square test obtained a p value 
of  0.05 <   = 0.05 with a contingency coefficient 
(CC) of  0.154 so that the tendency to act (cues 
to action) is related to the incidence of  diabetes 
mellitus at productive age in Pekalongan Regency 
with a weak relationship strength. The p value is 
0.000 <   = 0.05 with a contingency coefficient 
(CC) of  0.177 so it can be concluded that know-
ledge about diabetes is related to the incidence of  
diabetes mellitus at productive age in Pekalongan 
Regency with a weak relationship strength.

	 Binomial logistic Regression 
Analysis(Clovis, Pagui and Salvan, 2022)(Bar-
ros and Hirakata, 2003) is a regression specifi-
cally designed to handle regression analysis with 
a dichotomous scale dependent variable. The 
dichotomous scale referred to here is a nominal or 
ordinal data scale which only has two categories, 
namely ”dm events” (Y=1) and ”normal” (Y=0). 
Binomial Logistic Regression Analysis was used 
to determine the determinants of  the incidence of  
diabetes mellitus in productive age in Pekalongan 
Regency. In this study, there are twelve indepen-
dent variables that are thought to influence the 
incidence of  diabetes mellitus in productive age 
in Pekalongan Regency. The dependent variable 
in this study is the DM event, which is a variable 
that has a value of  1 if  the respondent experien-
ces a ”DM event” and a value of  0 if  the respon-
dent is ”normal”.

	 Binomial logistic regression analysis be-
gins with testing the feasibility of  the binomial lo-
gistic regression model. Next is testing the model 
as a whole, then testing each independent variab-
le, and finally is the interpretation and discussion 
of  the variables or determinants of  diabetes melli-
tus in the productive age in Pekalongan Regency.

Logistic Regression Model Feasibility Test
	 The test is carried out by comparing the 

value of  -2 Log Likelihood before the existence 
of  the model with -2 Log Likelihood after the 
existence of  the model. The value of  -2 Log Li-
kelihood before the existence of  the model can be 
seen in Block 0: beginning Block. While the value 
of  -2 Log Likelihood after the existence of  the 
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model can be seen in Block 1: method = enter.
 	 Based on the SPSS results, it can be seen 

that the Iteration history table is in block 0 or 
when the independent variables are not included 
in the model: N = 158 to get a value of  -2 Log 
Likelihood: 141.299. Degree of  Freedom (DF) = 
N-1 = 158-1 = 157. Chi square (X2) Table on DF 
157 and probability 0.05 = 187.239. Value -2 Log 
Likelihood: 141.299 < X2 table (187.239) so that 
it accepts Ho, indicating that the model before 
entering the independent variable is fit with the 
data, which means the regression model before 
including twelve independent variables can pre-
dict observation data.  

	 Block 1 iteration history table or when 
independent variables are included in the model: 
N=158. Degree of  Freedom (DF) = N – number 
of  independent variables – 1 = 158-12-1 = 145. 
Chi-square (X2) table on DF 145 and prob 0.05 = 
174.100. Value -2 Log Likelihood (105.298) < X2 
table (174.100) thus accepting Ho, then indica-
ting that the model by including the independent 
variables is fit with the data, which means the reg-
ression model by including twelve independent 
variables can predict the observation data and is 
feasible to use. The following are the results of  
testing the accuracy of  the logistic regression mo-
del:

Table 2. Predictive Value (Classification Table) Logistic Regression Model
	 Predicted

Observed DM Incident

Normal DM Percentage Correct DM Incident
Step 0 DM Incident Normal 0 26 0,0

DM 0 132 100,0

Overall Percentage 83,5 

Based on table 2, it can be seen that the 
results of  the Classification Table show that the 
number of  samples that have a category of  refe-
rence dependent variable or bad consequences 
(code 1), namely ”experiencing DM” was 132. 
Meanwhile, those who are ”not experiencing 
DM” were 26 people. The number of  samples 
was 158 people so that the overall percentage va-
lue before the independent variables are included 
in the model is: 132/158 = 83.5%.
Nagelkerke R Square	

The Nagelkerke R Square value was 0.345 
and the Cox & Snell R Square value was 0.204, 
which indicates that the ability of  the indepen-

dent variable to explain the dependent variable 
is 0.345 or 34.5% and there are 100% - 34.5% = 
65.5% other factors outside a model that explains 
the dependent variable.
Test the Entire Model (Overall Model Fit)

The total test of  this model is used to assess 
if  all of  the independent variables in the logistic 
regression procedure influence the variable that 
is dependent (dm events) at the same period. The 
results of  the Omnibus Tests of  Model Coeffi-
cients from are provided here. SPSS:

Based on table 3 below, it can be seen that 
the X2 value is 36.002 > X table on DF 12 (the 
number of  independent variables is 12) which is 

Table 3. Omnibus Test Results of  Model Coefficients

Chi-square Df Sig.
Step 1 Step 36,002 12 0,000

Block 36,002 12 0,000
Model 36,002 12 0,000

21.026 or with a significance of  0.000 (<0.05) so 
it rejects Ho, which shows that the addition of  
independent variables can have a real effect to the 
model, or in other words the model is declared fit. 
Therefore the model is declared according to the 
data, feasible and can be used for further analysis.
Model Fit Test		

The SPSS results in the Hosmer and Leme-
show Test section show the model appropriate-
ness test. The Hosmer and Lameshow Test is a 
goodness of  fit (GoF) test which decides whether 

or not the model formed is correct, more specifi-
cally if  there is no statistically significant dispari-
ty between the model and the observed value. The 
Chi-Square indicates DF 11 (number of  indepen-
dent variables - 1) in the table at  the value of  0.05 
of  significance is 19.675. Because the Chi-Square 
value of  Hosmer and Lameshow is 6.700, and the 
Chi-Square table has a significance value of  0.461 
(> 0.05),  the model can be adopted and hypothe-
sis testing may be performed. 
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Wald Test (Partial Test)
The Wald test in SPSS is used to test whet-

her there is an effect of  the independent variables 

on the dependent variable partially. The following 
presents the partial test results from SPSS:

Based on table 4 the results of  the partial 

Table 5. Reports the results of  the Simple Logistic Regression test

Method Variable Coefisien P OR (IK95%)

Enter Hereditary History
Physical Activity
Perceived Benefits
DM Knowledge
Constant

-2,040
 1,932
 2,345
 2,985
-3,949

0,051
0,005
0,016
0,004

0,130 (0,017-1,006)
6,906 (1,799-26,510)
10,434 (1,537-70,813)
19,790 (2,545-153,866)

Table 4. Partial Test Results (Wald Test)

Step 1a Variable Coefisien P OR (IK95%)

Hereditary History -2,040 0,051* 0,130 (0,017-1,006)

Physical Activity  1,932 0,005* 6,906 (1,799-26,510)
Dietary Habit -0,543 0,427 0,581 (0,152-2,219)
Rest Pattern  1,106 0,106 3,023 (0,791-11,553)
Stress Management  0,381 0,595 0,683 (0,168-2,780)
Self-efficacy Scale -0,003 0,997 0,997 (0,274-3,636)
Perceived Benefits  2,345 0,016* 10,434 (1,537-70,813)
Perception of  Obstacles  0,627 0,253 1,873 (0,683-5,495)
Perceived Vulnerability  0,361 0,758 1,435 (0,144-14,340)
Perception of  Severity  1,371 0,325 3,938 (0,257-60,284)
Cues to Action -0,699 0,375 0,497 (0,106-2,329)
DM Knowledge  2,985 0,004* 19,790 (2,545-153,866)
Constant -3,949 0,107 0,019

*P Significant at     (<0.05)

test (wald test) can be seen from the 12 indepen-
dent variables. There are four independent va-
riables that have a significant effect on the inci-
dence of  DM, namely the variables of  heredity 
history, physical activity, perceived benefits and 
knowledge DM have a p value of  the Wald test 
(sig ) <0.05, meaning that the variables of  heredi-
tary history, physical activity, perceived benefits 
and knowledge of  DM have a significant partial 
effect on the incidence of  DM in the model. The 
hereditary history variable has a wald test p value 
of  0.051 <0.05, so it rejects Ho or which means 
that hereditary history influences the incidence 
of  DM, physical activity has a wald test p value 
of  0.005 <0.05 so it rejects Ho or which means 
physical activity which has little influence on the 
occurrence of  DM. The perceived benefit variab-

le has a wald test p value of  0.016 <0.05 so that it 
rejects Ho or which means that the perception of  
benefits that is not good has an influence on the 
incidence of  DM. The DM knowledge variable 
has a Wald test p-value of  0.004 <0.05 so that it 
rejects Ho or which means that DM knowledge 
that is not good has an influence on DM events.

The eight variables that have no effect on 
the incidence of  DM are: diet, rest patterns, stress 
management, self-efficacy scale, perceived ob-
stacles, perceived vulnerability, perceived severi-
ty, and cues to action.
Variable Interpretation

 The following table presents the results of  
the logistic regression multivariate test with the 
enter method:

Based on the results of  logistic regression 

testing presented in table 5, the variables of  here-
ditary history, physical activity, perceived benefits 
and knowledge of  dm have a p value of  the wald 
test (sig) <0.05, meaning that the variables of  an-
cestry, physical activity, perceived benefits and 
knowledge dm have significant partial effect on 
the incidence of  dm in the model(Skyler et al., 

2017)(Tosur and Inglis, 2023)(Liese et al., 2022). 
The ancestry variable has a wald test p value of  
0.051 <0.05, so it rejects Ho or which means that 
hereditary history has an influence on the inci-
dence of  DM. the physical activity variable has a 
wald test p value of  0.005 <0.05 so it rejects Ho 
or which means physical activity has less influen-
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ce on the incidence of  diabetes. The perceived 
benefit variable has a wald test p value of  0.016 
<0.05 so that it rejects Ho or which means that 
the perception of  benefits that is not good has an 
influence on the incidence of  DM. The DM kno-
wledge variable has a Wald test p-value of  0.004 
<0.05 so that it rejects Ho or which means that 
DM knowledge that is not good has an influence 
on DM events.

	 The hereditary history variable with an 
OR of  0.130 means that people who have a histo-
ry of  heredity are at greater risk of  experiencing 
diabetes by 0.130 times compared to people who 
do not have a history of  heredity. Physical acti-
vity variable with OR 6.906, people who do not 
carry out regular and measurable physical activi-
ty (code 1 independent variable) are more at risk 
of  experiencing DM (code 1 dependent variable) 
as much as 6.906 times compared to people who 
do regular and measurable physical activity (code 
0 on the independent variable). Value B = Natu-
ral logarithm of  6.906 = 1.932. Because the value 
of  B is positive, physical activity has a positive 
relationship with the incidence of  DM.

	 The perceived benefit variable has an 
OR of  10.434, so people who have perceived the 
benefits of  self-management to prevent diabetes 
are not good (code 1 independent variable), are 
more at risk of  experiencing diabetes (code 1 de-
pendent variable) as much as 10.434 times com-
pared to people who have good perceived benefits 
(code 0 on the independent variable). Value B = 
Natural logarithm of  10.434 = 2.345. Because the 
value of  B is positive, the perceived benefit has a 
positive relationship with the incidence of  DM.

	 The DM knowledge variable has an OR 
of  19.790, so people who have poor knowled-
ge about DM (code 1 independent variable) are 
more at risk of  experiencing DM (code 1 depen-
dent variable) as much as 19.790 times compared 
to people who have good knowledge (code 0 on 
the variable independent). Value B = Natural lo-
garithm of  19.790 = 2.985. Because the B value 
is positive, knowledge has a positive relationship 
with DM events. Based on the B values in the cal-
culation above, the equation model formed is:

So that through this logistic regression test 
it can be concluded that together interacting va-
riables of  physical activity, knowledge, perceived 
benefits have an effect on the incidence of  dia-
betes mellitus in productive age in Pekalongan 
Regency. Low physical activity, inadequate kno-
wledge about diabetes mellitus, perception of  the 

benefits of  prevention of  diabetes mellitus and its 
complications and the perception that diabetes 
mellitus can lead to good complications can lead 
to the incidence of  diabetes mellitus at producti-
ve age in Pekalongan district so that a model of  
behavioral engineering is needed. The provision 
of  IEC (communication, information and educa-
tion) as well as motivation and physical exercise 
interventions that can be applied easily by people 
with diabetes mellitus of  productive age can sup-
port better self-management.

	 The risk factors for DM in productive 
age are very diverse, including congenital factors 
and related to habits/behaviors depending on the 
type of  DM suffered(Ceriello and Prattichizzo, 
2021)(Caussy, Aubin and Loomba, 2022). Ge-
nes are a factor that determines the inheritance 
of  certain traits from a person to their offspring, 
This is no exception for someone with diabetes 
mellitus who may be inherited, although not al-
ways someone who has a hereditary history of  
diabetes mellitus will suffer from diabetes melli-
tus. The heredity factor will be a risk factor that 
arises when accompanied by a bad lifestyle, this 
is in accordance with the findings of  Febri Yus-
nanda (2018), who conducted research on the ef-
fect of  hereditary history on the incidence of  pre-
elderly diabetes mellitus at the BLUD Meuraxa 
Hospital, Banda Aceh City in 2017 (Yusnanda, 
Rochadi and Maas, 2018). While the findings of  
the physical activity variable have a correlation 
with the incidence of  diabetes mellitus, in line 
with the findings of  Andrea D. Smith’s research, 
who conducted a systematic review study revie-
wing physical activity and the incidence of  dia-
betes mellitus in the diabetology journal, found 
that high physical activity would reduce the in-
cidence of  diabetes mellitus by 26%, the more 
regular,  measurable  and the level of  physical ac-
tivity carried out (low, medium, high) will further 
increase the percentage reduction in the risk of  
incident diabetes mellitus in individuals (Smith et 
al., 2016). When doing physical activity, the body 
will use glucose in the muscles to be converted 
into energy. This causes a vacancy of  glucose in 
the muscles. The emptiness that occurs causes the 
muscles to withdraw glucose in the blood so that 
the glucose level in the blood will drop. Doing 
regular physical activity can prevent diabetes by 
increasing the sensitivity of  insulin cells in the 
body. So when you exercise, less insulin is needed 
to control blood sugar levels. The correlation of  
physical activity with the incidence of  diabetes 
mellitus is also in line with the findings of  Rifa 
Fadhilah Lubis’s research which showed that ae-
robic gymnastic exercises determined by volume, 
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intensity, frequency and repetition can reduce 
glucose in the blood (Lubis and Kanzanabilla, 
2021)(Crespo, Kirwan and Zierath, 2023)(Kumar 
et al., 2019)(Li et al., 2023). 

	 The sociodemographic characteristics of  
the people in Pekalongan Regency are that most 
of  them have graduated from elementary school, 
with an average level of  income below the mini-
mum wage, and have poor knowledge about dia-
betes mellitus. Physical activity which includes 
work activities, moving activities, recreational 
activities which include sports at productive age 
in Pekalongan Regency mostly work in the priva-
te sector, traders and farmers. Sports recreational 
activities are not a habit, and most of  the activi-
ties of  moving places use motorized vehicles.

	 A diet high in carbohydrates and fat 
will significantly increase blood glucose levels. 
The findings of  a dietary study are related to 
the incidence of  diabetes mellitus at reproduc-
tive age, in accordance with the findings of  a 
systematic review by Lukas, et al (2017), who 
found that consumption of  whole grains, fruit 
and fruit and milk reduce the risk of  diabetes 
mellitus(Schwingshackl, Hoffmann and Knu, 
2017)(Lewgood et al., 2021)(Klin et al., 2023).

	 The findings of  the knowledge variable 
about diabetes mellitus are significantly related 
to the incidence of  diabetes mellitus in accordan-
ce with research conducted by Addisu Getti, et 
al (2021), who conducted a study on the deter-
minants of  diabetes ketoacidosis in the Amhara 
region, Ethiopia in 2021. In this research, the 
respondents who did not receive education about 
diabetes mellitus were shown to be significantly 
associated with the incidence of  diabetic ketoaci-
dosis (Getie et al., 2021). Research conducted by 
Badescu SV, et al in 2016, found that there was a 
tendency to increase the incidence of  depression 
in people with diabetes mellitus after a diagnosis 
was made (Sv et al., 2016). Whereas in the study 
of  the determinants of  the incidence of  diabetes 
mellitus, it was also found that poor stress mana-
gement would tend to increase the incidence of  
diabetes mellitus of  productive age in Pekalongan 
Regency, so from the findings of  the two results 
of  this study, it can be concluded that stress and 
diabetes mellitus have a significant correlation.

	 This study linked twelve independent 
variables (history, physical activity, diet, rest 
patterns, stress management, self-efficacy scale, 
perceived benefits, perceived obstacles, perceived 
vulnerability, perceived severity, tendency to act, 
and knowledge about diabetes mellitus with the 
incidence of  DM.  The strength of  this study lies 
in the complexity of  the variables studied. Howe-

ver, the approach chosen is cross sectional so that 
it is less able to predict the magnitude of  each risk 
factor.

CONCLUSION
The results of  the logistic regression test 

on the determinants of  productive age DM ob-
tained the equation model Y = -3.949 - 2.040 
history of  heredity + 1.932 physical activity + 
2.345 perceived benefits + 2.985 knowledge dm. 
So that through this logistic regression test it can 
be concluded that together interacting variables 
of  physical activity, knowledge, perceived bene-
fits influence the incidence of  diabetes mellitus 
in productive age in Pekalongan Regency. Low 
physical activity, inadequate knowledge about 
diabetes mellitus, no perception of  the benefits 
of  preventing diabetes mellitus and its complica-
tions and the perception that the condition of  dia-
betes mellitus can lead to complications can lead 
to the incidence of  diabetes mellitus at productive 
age in Pekalongan district. It is hoped that the re-
sults of  this study can be useful for DM sufferers, 
health workers and future researchers to develop 
research designs and the variables studied.
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