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ABSTRACT

Background: Diabetes mellitus (DM) and hypertension are health issues that are the focus of the Indonesian government, especially
in the era of Universal Health Coverage/Jaminan Kesehatan Nasional (JKN). The prevalences have been steadily increasing daily.
Special Region of Yogyakarta (DIY) has the highest prevalence of DM in Indonesia, while hypertension prevalence is 25.7% according
to data from Riskesdas 2013. Complications from diabetes and hypertension lead to decreased quality of life and premature death,
therefore it is necessary to have a better management strategy to reduce the risks. Nowadays, there are no diabetes and hypertension
screening questionnaires which have been validated and implemented in the district of Bantul. Therefore, it is important to develop
screening questionnaires for early detection of diabetes and hypertension as a tool for primary care physicians to perform tasks at the
preventive level. Objective: This study aimed to measure the accuracy of screening questionnaires to detect diabetes mellitus and
hypertension in primary care in Bantul DIY. Methods: This study used a cross-sectional method. The subjects of the study were a
group of individuals aged 40-60 years in Bantul who met the inclusion criteria and the exclusion criteria. The study subjects were
asked to complete the screening questionnaires of diabetes and hypertension. The results were then compared with the gold standard of
fasting blood sugar and blood pressure check. Thedata were analyzed by using multivariate regression tests. Results: The results of
multivariate analysis showed that the risk factors were a history of baby born weight > 4 kg or gestational diabetes mellitus and the
abdominal circumference was an independent risk factor for the incidence of diabetes in general population.Being a baby born with
weight > 4 kg and abdominal circumference had p = 0.001: RR 2.75 (CI 95%: 1.5 to 5.0) and p = 0.036: RR of 8.08 (CI 95%: 1.15 to
56.8), respectively. The risk factor of age was an independent risk factor for hypertension with p = 0.003: RRof 3.1 (CI 95%: 1.4 to
6.6). Conclusions: History of a baby born with weight > 4 kg and abdominal circumference were appropriate for screening DM,
meanwhile the age was appropriate for screening hypertension.
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BACKGROUND

Diabetes mellitus and hypertension are health issues that
the Indonesian government tries to manage especially in
the era of JKN due to the prevalence of diabetes mellitus
and hypertension which are increasing rapidly day by day,
besides the economic cost of these cases are obviously
high!. Basic Health Research (RISKESDAS) in 2013
recorded that the prevalence of diabetes mellitus which
was diagnosed by primary care in the province of DIY
is the highest one in Indonesia (2.6%). Meanwhile, the
prevalence of hypertension in the province of DIY is 25.7%
which is almost the same as prevalence hypertension in
Indonesia (25.8%)?%. In the residence of Bantul, diabetes

mellitus and hypertension are always recorded in the
big 10 of case quantity. District Health Office of Bantul
Residence recorded that in 2015, the rank of hypertension
case in the public health center (Puskesmas) in Bantul was
ranked number 2 and diabetes mellitus was ranked number
43,

The risk factors for diabetes mellitus and hypertension
are correlated with genetic factors and lifestyle. The
complications of diabetes mellitus will affect the life
quality and can cause premature death, thus it needs a better
management strategy to reduce the risks*. Therefore, it is
very important for doctors at primary care units to really
understand the cases of diabetes mellitus and hypertension,
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and be able to make a pre-detection and know when they
have to refer to secondary health care'. It means that
screening for diabetes mellitus and hypertension is very
important to be provided.

This study aimed to have a precision screening
recommendation for diabetes mellitus and hypertension at
primary care units and also to get a precision education
method about diabetes mellitus and hypertension.

RESEARCH METHODS

Research methods with cross-sectional design were
used in this study. This study was conducted to measure
the precision of screening questionnaires for diabetes

mellitus type 2 and hypertension to pre-detect the diabetes
mellitus and/or hypertension in the general population
compared with the gold standard as fasting blood sugar
at > 126 mg/dl and blood pressure at > 140/90mmHg.
The sample population was a group of people with certain
characteristics. The target population was an individual
person who came to primary care units in 5 primary health
cares in Bantul Residence wand met the inclusion and
exclusion criteria. From this population, 160 people were
included as subjects to be observed.

Criteria for inclusion and exclusion:

The subjects of the study then completed the screening

Table 1. Inclusion criteria and exclusion criteria

No. Inclusion criteria

Exclusion criteria

1; Age between 40-60 years

2. Without diagnosed with diabetes mellitus and

or hypertension

3 Willing to be subject of study by signing an

informed consent form

Incapable of reading and writing.
Has disorder of hearing and speaking.

Have serious illness

questionnaires of diabetes mellitus and hypertension
which were prepared by the researchers according to other
studies about screening®®. Questionnaire completion was
guided by medical officers who were coached previously
by the researchers about study mechanism/data sampling.
Afterwards, fasting blood sugar and blood pressure were
checked, and the results were recorded into a database for
next analysis.

In this study, criteria for diabetes mellitus is fasting
blood sugar (glucose) > 126 mg/dl’, and this criterion is
based on commonly used criteria from another previous
study. The hypertension criteria are when the subject has
blood pressure >140 (systolic) or >99 (diastolic), and this
criterion is based on JNC (Joint National Committee)

criterion®

Statistical analysis was done with Stata 12, using
univariate analysis, logistic regression with bivariate and
multivariate analysis. For screening, the result was tested
with validation tests.

RESULTS

From univariate analysis, there were 160 people as the
subjects of research, in which 38 people were male (23.75
%) and 122 people female (76.25%). Based on age, 63
people were 40-50 years old (39.38%) and 97 people were
50-60 years old (60.63%).

The bivariate analysis (Table 2) showed that abdominal
circumference size of males > 90 ¢cm and females > 80

Table 2. The result of bivariate analysis on the person who has risks of diabetes mellitus

Value RP  Confidence
Risk factors Diabetes Mellitus or Interval
P RR 95%
Yes No
N % N %
Gender Female 26  68.42 9 7869 0.194 086  0.68-1.09
Male 12 31.58 26 2131
Age (Yrs.) 40-49 12 31.58 51 41.80 026 1.17 0.90-1.52
50-60 26 68.42 71 58.20
Hypertension Yes 15 39.47 26 2131 0025 1.85 1.10-3.11
No 23 60.53 9  78.65
Body Mass Index > 23 Kg/M2 Yes 29 76.32 80 65.57 021 1.16 0.93-1.44
No ] 23.68 42 34.43
Abdomiwl Clreumierenee SIZE  Yes 34 8947 T4 6066 0001 147 123176
No 4 10.53 48 39.43
Yes 19 50.00 51 41.80 0215 1163 0.93-1.44
Diabetes Mellitus Family Genetic
No 19 50.00 71 58.20
History, Weight of Baby Born > Yes 8 30.77 8 833 0.003 3.69 1.53 -8.85
dkg
No 18 69.23 88 91.67
Dyslipidemia Yes 10 26.32 32 2632 0992  1.00 0.54-1.84
No 28 73.68 90  73.77
Physical Inactivity Yes 13 3421 20 16.39 0.018 2.08 1.15-3.78
No 25 65.79 102 83.61

RP = Ratio Prevalence
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Table 3. The result of bivariate analysis on classical symptoms of diabetes mellitus

Diabetes Mellitus
Risk Factors of RP or Confidence
Diabetes Mellitus Yes No Value p Interval
RR o
95%
n %o N %
Polydipsia Yes 13 32.21 18 14.75 0.008 231 1.25-4.28
No 25 65.79 104 85.25
Polyphagia  Yes 15 3947 16 13.22 0.004 2.98 1.63-5.45
No 23 60.53 105 86.78
Polyuria Yes 18 47.37 30 24.59 0.007 1.92 1.21-3.04
No 20 52.63 92 75.41
Decreasing  Yes 13 34.21 12 8.84 0.00 347 1.73-6.96
of Body
Weight
No 25 65.79 110 84.38
RP = Ratio Prevalence
Table 4. The result of Bivariate analysis on Hypertension risk
Risk Factors of Hypertension Value p RP Confidence
Hypertension Interval
Yes No 95%
n % N %
Gender Female 34 82.93 88 73.95 0244 1.12 0.94-1.33
Male i 17.07 31 26.05
Age (Years) 40-49 7 17.07 56 47.06 0.001 1.56 1.25-1.95
50-60 34 82.93 63 52.94
Body Mass Yes 32 78.05 FT 64.71 0.114 1.20 0.97-1.48
Index > 23
Kg/M?
No 9 21.95 42 35.29
Abdominal Yes 33 80.49 75 63.03 0.04 127 1.04-1.56
Circumference
Size Male =
90cm Female =8
Ocm
No 8 19.51 44 36.97
GDP2126mg/Dl  Yes 15 36.59 38 2375 0.025 1.89 1.09-3.26
No 26 63.41 122 76.25
Family Genetic Yes 26 63.41 59 49.58 0.126 1.27 0.95-1.71
of Hypertension
No 15 36.59 60 50.42
Smoking Yes 7 17.07 22 18.49 0.839 0.92 0.42-2.00
No 34 82.93 97 81.51
Salt Yes 18 43.90 50 42.02 0.833 1.04 0.69-1.56
Consumption
No 23 56.10 69 57.98
Coconut Milk Yes 20 48.78 50 42.02 0.452 1.16 0.79-1.69
Consumption
No 21 51.22 69 57.98
Animal Fat Yes 22 53.66 s | 59.66 0.501 0.89 0.65-1.23
Consumption
No 19 46.34 48 40.34
Stress Yes 19 46.34 43 36.13 0.247 1.28 0.85-1.92
Condition
No 22 53.66 76 63.87
Insomnia Yes 21 51.22 38 31.93 0.027 1.60 1.07-2.38
No 20 48.78 81 68.07
Parent’s Yes 1 244 7 5.88 0.383 0.41 0.05-3.26
History of
Heart Illness
No 40 97.56 iz 9412
Physical Yes 9 21.95 24 20.17 0.808 1.08 0.55-2.14
Inactivity
No 32 78.05 95 T79.83

RP = Ratio Prevalence
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cm has a significant correlation with a case of diabetes
mellitus statistically at p = 0.001, while hypertension is also
significant at level p = 0.025 with RR 1.85. Additionally,
the history of a baby born with weight > 4 kg or gestational
diabetes mellitus is also significant at level p = 0.003 with
RR 3.69. Physical inactivity is also significant at level p =
0.018 with RR 2.08.

The result of bivariate analysis (Table 3) showed classical
symptoms of diabetes mellitus toward diabetes mellitus
occurrence has a significant correlation, with polydipsia
at level p = 0.008: RR 2.31, polyphagia at level p = 0.004:
RR 2.98 and polyuria at p = 0.007: RR 1.92 and body
weight is decreasing without special reason at level p =

0.00: RR 3.47.

Table 4 shows the result of bivariate analysis on
hypertension risk and found that age, abdominal
circumference size, insomnia and diabetes mellitus have a
significant correlation with hypertension.

After multivariate analysis (Table 5), it is found that
abdominal circumference, history with the weight of a
baby born > 4 kg are significant factors of diabetes mellitus
occurrence. Age was a significant independent factor in
hypertension occurrence.

The sensitivity of each factor of diabetes mellitus
occurrence was as follows: abdominal circumference

Table 5. The result of Multivariate analysis of logistic regression on diabetes mellitus and hypertension risk

Variable p value RR Confidence Interval (CI
95%)

Diabetes Mellitus

Abdominal Circumference Size 0.036 8.08 1.15-56.8

History Weight of Baby Born = 4 Kg 0.001 2.789 1.51-5.03
Hypertension

Age 0.003 3.15 1.49-6.67

factor

Table 6. Validation test on the risk factor of diabetes mellitus occurrence

Screening

Variable Sensitivity ~ Specificity

PPV
(%)

npv

LR+ (%)

roc LR- OR

Abdominal
Circumference
Size

History Weight
of Baby Born=
4Kg 83 50

923 315

Physical 80.3 39.4
Inactivity
Abdominal
Circumference
Size + History
Baby Born > 4kg
History Baby
Born > 4kg +
Inactivity
Abdominal
Circumference
Size + History
Baby Born > 4kg
+ Inactivity 100 60

100 58.3

852 50

0619 135 0244 551 347 994

0.665 1.66 034 48 424 99.1

0.599 133 0.5 2.65 342 98.7

0792 24 0 - 6.02 100

0.676 157 0295 577 435 992

0.8 2:5 0 - 6.26 100

(92.3%), history baby born > 4 kg (83%) and physical
inactivity (80.3%). Specificity of risk factors as follows:
abdominal circumference (31.5%), history baby born > 4
kg (50%) and physical inactivity (39.4%). Combination of

history with baby born >4 kg and abdominal circumference
was as follows: sensitivity 87.3% and specificity 40.9%.
Combination of the three factors of risk as abdominal
circumference, history baby born > 4 kg and physical

Table 7. Validation tests on the risk factor of hypertension occurrence

- & S gae s LR PPV  npv
Screening factor  Sensitivity  Specificity roc 7 LR- OR %) (%)
Age 88.9 35.1 0.62 1.37 0317 432 321 90.1
Abdominal
Circumference 84.6 30.6 0.576 122 0503 242 296 852
Insomnia 80.2 35.6 0.579 1.25 0.556 224 301 839
Age +
Abdominal
Circumference 90.9 41.8 0.664 156 0.218 7.18 351 93
Age + Insomnia 91.3 429 0.671 1.6 0203 788 356 934
Abdominal
Circumference +
Insomnia 93.3 40.5 0.669 1.57 0.164 955 352 946
Age +
Abdominal
Circumference +
Insomnia 100 45.2 0.726  1.82 0 38.7 100
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inactivity have sensitivity 100% and specificity 60%.

The sensitivity of each risk factor for hypertension
occurrence is: age (88.9%), abdominal circumference
(84.6%) and insomnia (80.2%). Specificity of each
risk factor of hypertension is as follows: age (35.1%),
abdominal circumference (30.6%) and insomnia (35.6%).
Combination of age and abdominal circumference has
90.9% of sensitivity and 41.8% of specificity. Combination
of abdominal circumference and insomnia has sensitivity
93.3% and specificity 40.5%. Combination of the three
risk factors of age, abdominal circumference and insomnia
have 100% of sensitivity and 45.2% of specificity.

DISCUSSIONS

This study found that the age factor does not have any
significant correlation with diabetes mellitus occurrence,
while some other studies said that the age factor is one
of the risk factors of diabetes mellitus occurrence. Risk
of pre-diabetes will increase with the age’. With age
increasing muscle mass will diminish, and thus B cells of
the pancreas will also diminish!®,

In this study, there is some discrepancy of body mass
index (BMI), but statistically, it is not significant. BMI
does not precisely show the mass of fat and its distribution,
especially for Asian populations''. BMI measurement has
a limitation, for those who have big muscle and big bone,
while the BMI is high, they could be in a healthy condition,
and also for an older person, their muscle mass could be
tiny, but the BMI could be normal'?.

This study found that there is a significant correlation
between abdominal circumference and DM occurrence.
Abdominal circumference >80cm for females and > 90cm
for males will increase the risk of DM occurrence by 1.4
times. Abdominal belly fat has a stronger correlation with
body metabolism. It is caused by omentum and mesentery
releasing some radical free acid fat which comes inside
the vena portal firstly before coming to the systemic
circulation. That condition will affect strongly the
metabolism of glucose and then it will become an insulin
metabolism disorder and eventually become a condition of
insulin resistance and DM type 2'3.

Concerning a family history of the DM, this study found
that family history is not a significant factor of DM due
to there is no record that could predict the situation. One
study said that family history of DM is a very important
factor, and it involves genetics. One finding explained that
someone who has siblings with DM type 2, would have
30% greater chance of DM'4,

All classical symptoms of DM have a significant
correlation, based on the bivariate analysis. A high blood
glucose concentration will affect cell dehydration caused
by osmotic pressure in a cell, and this causes plasma of
the cells to come out and enter the urine generating a
condition of osmotic diuresis, which will cause a condition
that is called polydipsia. Polyphagia will occur if there is
an insufficient supply of glucose to the cells of the body
due to insulin not opening glucose channels, and glucose

concentration will accumulate, but the body will always
feel hungry due to there is not enough supply of energy.
Because the glucose cannot support enough energy, the
body will look for another source of energy such as from
fat and protein, and eventually, the DM patient’s weight
will decrease day by day '°.

Bivariate analysis showed that history of a baby born > 4
kg has a significant correlation to DM, and statistically it
will increase the risk of DM occurrence 3.69 times. The
progressive increase of insulin resistance, especially at
second and third semester, will increase the risk of fetal
macrosomia and also increase the risk of fetal death!®. A
similar study showed the subjects who have a history of
gestational diabetes mellitus have risk 3.5 times greater to
suffer from DM compared to the general population'”.

In this study, the prevalence of hyper-cholesterol history
was not significant. This study only observed whether the
subject had consumption of medical cholesterol-lowering
drugs or not, and this study did not check the patient’s lipid
profiles, therefore this study could not determine whether
the patient was dyslipidemia or not.

Statistically, physical inactivity has a significant correlation.
This statement is aligned with another study’s finding
which said that a low physical activity will affect T2DM,
since the sport activity will increase insulin sensitivity and
prevent obesity. The study found that physical inactivity
will increase the risk T2DM by 2 times'!.

In this study, the prevalence of hypertension was 36.8
% of subjects who were diagnosed as DM, which means
there is a significant correlation to DM. Another study also
similarly states that hypertension will increase the risk of
DM in subjects who have a family history of DM with OR
1.35'%, In cases that patients have essential hypertension,
the insulin sensitivity is decreasing about 20-40%"°.

Validity analysis showed that a combination of the
factors had a high sensitivity. Combination of abdominal
circumference and history as baby born weight > 4 kg or
gestational diabetes mellitus had sensitivity 100 % and
specificity 58.3%. The combination of the three factors
will raise the specificity up to 60%.

This study found that female prevalence of hypertension

was higher than male prevalence. Another study similarly
states that female prevalence of hypertension was 25% and
male prevalence was 24%?. This study found that most
of the hypertension is diagnosed in the subjects of 50-60
years of age, compared to 40-49 years in the previous
study. Aligned to the age, almost everyone experiences
increases in blood pressure when they grow older. Systolic
pressure continues to increase up to 80 years and diastolic
pressures continues to increase until age 55-60 years?!.

In this study, discrepancies in body mass index (BMI) did
not have any statistical significance. Another study found
that there is a linear correlation between BMI and blood
pressure, which occurs in some developing countries such
as Indonesia, Ethiopia, and Vietnam. Hypertension risk in
people who are overweight and obesity with BMI > 25.0 is
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higher in Indonesia (OR=7.68, 95% CI: 3.88-15.0)*°. The
weakness of this study is that subjects were not determined
into overweight and obesity categories; thus it cannot be
seen in detail whether the subject with BMI >23 kg/m? has
a higher risk of hypertension.

Abdominal circumference has a significant correlation
with hypertension occurrence. Another study found that
females with abdominal circumference > 88 cm will have
a higher risk of hypertension (OR = 7.17 p < 0.002)*.
Abdominal circumference could inform about central fat
distribution and it is not interfered by body height 3.

This study found that family history does not have any
significant correlation with hypertension due to there
being not enough medical records to inform how the
situation was in the past. A study of Mannan et al.'?
said that risk of hypertension is 4.36 times higher for
the subjects who have a family history of hypertension.
This study also showed that cigarette consumption has no
significant correlation with hypertension. One study found
on the contrary that cigarette consumption has a significant
correlation with hypertension OR = 2.32. The habit of
cigarette consumption could cause a vasoconstriction in
peripheral and kidney vascular systems and eventually,
they will increase the blood pressure?*. The weakness of
this study was that we only observed whether the subject is
a cigarette consumer or not, and did not observe how many
cigarettes they consume and for how long was that habit.

In this study, the factor of salty food diet did not have any
significant correlation with hypertension. Sodium intake
from salty food will affect hypertension by increasing
the volume of plasma and blood pressure®. This study
was conducted in a village where the population usually
consumes only a little quantity of salt.

In this study, the habit to consume food with coconut milk
and animal fat has no statistically significant correlation
with hypertension occurrence. The weakness of this
research is that food recalling was not implemented to
confirm information.

In this study, the psychological burden has no significant
correlation with hypertension occurrence. The same
result of the study by Schwartz et al. % did not show any
correlations between depression and blood pressure.

In this study, insomnia has a significant correlation with
hypertension occurrence. Another study found that sleeping
duration < 5 hours will increase the risk of hypertension
at age 32-59 years old with RR 2.1. A short duration of
sleeping in long period will disturb the circadian rhythm
and autonomic balance?’.

In this study, parent’s history of heart disease has no
significant correlation with hypertension occurrence. The
family history of heart disease of 40-59 years old males in
the population will increase the risk of death 5 times by
cardiovascular attack with hypertension as an independent
risk factor. A male who has a family history of heart illness
would be recommended to implement an intervention to

any independent risk factors such as mild hypertension?s.

In this study, activity factor does not have any significant
correlation with hypertension occurrence. Another study
stated that physical activity is a factor of hypertension with
OR =2.67. Someone with physical inactivity tends to have
a higher frequency of heart rate, which means the heart’s
muscles must work harder to pump blood, and thus artery
blood pressure is increased?.

In this study’s results, the age factor is an independent
factor of hypertension occurrence and it will increase from
2.8 times to become 3.1 times for hypertension occurrence.

Based on this study, the researcher recommends to provide
a medical check of blood glucose concentration for DM
screening, in cases as follows:

1) Female who has a history of baby born weight > 4 kg;

2) Female who has abdominal circumference size > 80
c¢m, and Male who has abdominal circumference size
>90 cm;

3) Diagnosed with hypertension; and

4) Has some symptoms of polyuria, polyphagia,
polydipsia, and weight decreasing without special
reason.

The researcher also recommends providing a medical
check of blood pressure for hypertension screening for
everybody who is aged > 50 years old. A special program
is required to control DM and HT in the population which
is detected of DM/HT after the screening. Also, healthy
lifestyle education is required to be promoted to control
risk factors for DM and HT.

CONCLUSIONS

Diabetes mellitus prevalence is about 23.75% of the
research population. History factors of baby born weight
BB > 4 kg or gestational diabetes mellitus and abdominal
circumference are independent factors of DM occurrence
in general population. Other clinical symptoms that have
a significant correlation with DM with the value of p <
0.005 are hypertension, polyphagia, polyuria, polydipsia
and weight decreasing. High sensitivity would occur if
there is combination of risk factors such as combination
of abdominal circumference and history baby born weight
> 4 kg (gestational diabetes mellitus) which has 100%
sensitivity; combination of the three risk factors for
abdominal circumference, physical inactivity, and history
baby born weight > 4 kg (gestational diabetes mellitus)
which also has 100% sensitivity.

Prevalence of hypertension is 25.6 % in this research
population. The risk factor of age is an independent factor
to hypertension occurrence in the general population.
Other symptoms such as abdominal circumference
and insomnia have a significant correlation to the
hypertension occurrence. High sensitivity has occurred if
there is a combination of risk factors between abdominal
circumference and insomnia which has 93.3% sensitivity,
while the combination of the three factors: age, abdominal
circumference and insomnia has 100% sensitivity.
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