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you are unable to review at this time, | would appreciate you recommending another expert reviewer. You may e-mail me with your
reply or click the appropriate link at the bottom of the page to automatically register your reply with our online manuscript submission
and review system.

Once you accept my invitation to review this manuscript, you will be notified via e-mail about how to access ScholarOne Manuscripts,
our online manuscript submission and review system. You will then have access to the manuscript and reviewer instructions in your
Reviewer Center.
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MANUSCRIPT DETAILS

TITLE: Prevalence and Risk Factors of Isolated Systolic Hypertension among Diabetes Mellitus Subjects; a national cross-sectional
study in Indonesia

ABSTRACT: BACKGROUND: Isolated systolic hypertension (ISH) is the most frequent hypertension. ISH reflects atherosclerosis.
Studies reported hypertension prevalence among diabetes mellitus (DM); however, limited studies provided community prevalence.
Present study aimed to explore ISH prevalence and its risk factors among DM in the community setting in Indonesia.

METHODS: Cross-sectional study extracted data from basic health survey (Riset Kesehatan Dasar; RISKESDAS) conducted in 2018.
DM subjects were defined based on fasting blood glucose level = 126 mg/dL or 2 hours postprandial and random blood glucose level =
200 mg/dL or previously had been diagnosed by a doctor, while ISH was determined based on systolic blood pressure = 140 mmHg
and diastolic blood pressure < 90 mmHg. We also observed the subject’s characteristics, such as demography, lipid profile, and
subject’s compliance. Data were then analyzed using Chi-square and Binary logistic regression.

RESULTS: Study involved 3,911 subjects, revealed overall ISH prevalence 17.5%. Older subjects (prevalence odds ratio (POR)=4.70;
95% CI: 3.553-6.222), high HDL cholesterol (POR=0.80; 95% CI: 0.653-0.972), and longer duration of DM (POR=1.82; 95% CI: 1.181-
2.218), all together were associated with the ISH. Subjects with the older age category tend to get higher POR, i.e., 69.16, 57.19,
38.02, 20.88, and 10.13 for the age category of 275, 65-74, 55-64, 45-54, and 35-44 years old, respectively.

CONCLUSION: Older DM subijects, low HDL, and longer duration of DM were associated with the ISH, suggesting that modification
lipid profile, especially the HDL, is an important measure to delay ISH in the elderly and long-duration DM subjects
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Overall reflections and a summary of the research - for

Manuscript ID EJHS-2021-0721

Full Title: Prevalence of Isolated Systolic Hypertension among People with
Diabetes in Indonesia

Manuscript Type: Original Article

Reviewer

Dear authors,

Isolated systolic hypertension (ISH) is the most common form of atherosclerosis. Studies
found hypertension in diabetics, but few saw it in the general population. The current study
examined ISH prevalence and risk variables among DM in Indonesian communities.
Manuscript ID EJHS-2021-0721.R1 attracted a reviewer.

However, there are some recommendations and questions that should be clarifying below.

The introduction contains the research background and research objectives. Its contents
include

What is the research question (problem)?

What is a state-of-the-art study to solve the problem?

How to address the problem: Gap analysis (what solutions are offered) is different from

previous research? On the other hand, what is the novelty of the article?

What are the advantages of the paper compared to other similar articles? The benefit of the
article is following the formulation of the problem, specific research objectives, and

research urgency.

Mistakes that often include: The formulation of the problem is weak, lacks direction, the
research objectives and contributions are not clear, the researcher's power of expression
about the situation is minimal, more "clippings" from readings that are considered relevant.
The description is too long, not direct in the description of the problem is formulated not
supported by the latest literature/information (state of the art) Unable to determine gap

analysis and not associated with novelty.



The study's research must give the impression that there will be changes (implications) of
the research results (for example, changes in policy/science and technology, not just new

information).

The method section includes a research flow chart outlining what has been accomplished
and accomplished during the proposed period. The research chart must be made in its
entirety with clear stages, starting from the beginning of the process and outputs and the
targeted achievement indicators. Additionally, it would be best to detail each proposer
authorships responsibilities according to the stages of the proposed research in this section.

| suggest publishing the manuscript after a significant edit.

Best,

Reviewer



Confidential CommentstotheEIC
Dear EIC,

This manuscript describes national secondary datachat determining ISH prevalence and its
risk variables among people with diabetes in IndaneAt the same time, the subject area is indeed
attractive. | am afraid that this manuscript, askein its current form, fails to meet publication
standards in this journal. If the author decidesubmit the manuscript, make necessary changes
to this paper by completing the relevant recommgaows of items in the article. After completing
each offer, the reviewer can determine whethethtbors' statement is appropriate. The author
should read these recommendations for improvingtiey's reporting and respond to comments
and suggestions on the page/line for each advitevbé recommend that the manuscript be
published following a significant revision. Besidgsease consider extensive editing of English
grammar and usage by a native speaker directly.

Dear Authors,

Prevalence of Isolated Systolic Hypertension inbetas in Indonesia attracted a reviewer. The
current study determines ISH prevalence and its v&siables among people with diabetes in
Indonesia; it uses secondary data from the 201& B&=alth Survey (RISKESDAS). This study
revealed that there was a 17,5% ISH prevalenc@iil3DM patients. The PORs for DM patients
variated among aged groups. Besides, low HDL cheielsand duration of DM were associated
with the ISH. Modifying lipid profiles, particulsr HDL cholesterol levels, may help delay ISH
in elderly and long-term DM patients.

However, as with the abstract, the background aealbes not explain why this research was
undertaken. The duration of DM should be speciéigdin. In a result section, the reader cannot
deduce what the duration of DM signifies, whetheés & long or short period (if there is a criterjo
how many years is meant). Because if you lookettnclusion, what is written throughout DM's
lengthy duration. It will be more apparent if yoancdetermine the age of DM subjects and the
duration of DM, the most influential age criterend the number of years of DM duration. As
given, the methods lacked sufficient informatidrthe author decides to submit the manuscript,
the authors should revise it to incorporate théipent advice made in the article.
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2 1 Prevalence of Isolated Systolic Hypertension among People with
5

6 2 Diabetes in Indonesia

7

8

?o 3  ABSTRACT

11

12 4  BACKGROUND: The present study aimed to explore the prevalence of isolated systolic

13 5  hypertension (ISH) and its risk factors among diabetes mellitus (DM) subjects in the

14 6  community setting study in Indonesia.

15 7 ~ METHODS: This cross-sectional study extracted secondary data from basic health survey
16 8  (Riset Kesehatan Dasar; RISKESDAS) conducted in 2018. DM subjects were defined based
:; 9  on fasting blood glucose level > 126 mg/dL or 2 hours postprandial and random blood

19 10 glucose level > 200 mg/dL or previously had been diagnosed by a doctor, while ISH was

20 11 determined based on systolic blood pressure > 140 mmHg and diastolic blood pressure < 90
21 12 mmHg. We also observed the subject’s characteristics, such as demography, lipid profile, and
22 13 subject’s compliance. Data were then analyzed using Chi-square and Binary logistic

23 14 regression.

24 15 RESULTS: Study involved 3,911 DM subjects, revealed the overall prevalence of ISH

2> 16 17.5%. Age category of 35-44 years old (POR= 10.80; 95%CI: 2.595-44.957), 45-54 years
17  old (POR=22.81; 95%CI: 5.616-92.677), 55-64 years old (POR=46.12; 95% CI: 11.393-

28 18  186.720); 65-74 years old (POR= 81.82; 95% CI: 20.110-332.868); >75 years old (POR=

29 19  109.64; 95% CI: 26.373-455.789), low HDL cholesterol (POR= 0,80; 95% CI: 0.653-0.972);
30 20  duration of DM (POR=1.73; 95% CI: 1.257-2.389) were associated with the ISH. The

31 21  prevalence of ISH among DM subjects was 17.5%.

32 22 CONCLUSION: Older DM subjects, low HDL cholesterol, and duration of DM were

33 23 associated with the ISH, suggesting that modification lipid profile, especially the HDL

35 24 cholesterol level, is an important measure to delay ISH in elderly and long-duration DM
36 25  subjects.

37 26

38 27  Keywords: diabetes, isolated systolic hypertension, prevalence, risk factor, Indonesia

39

40

41 28

42

43 29  INTRODUCTION

44

22 30 International Diabetes Federation reports 463 million people globally, and 10.7
47

48 31  million people in Indonesia living with diabetes placing Indonesia in the 7% rank among
49

50 32 countries for the number of adults with diabetes (1). Hypertension is the most frequent
51

>2 33 comorbidity for diabetes (2—4). Both hypertension and diabetes are the major risk factors for
55 34  cardiovascular diseases due to the vascular mechanism (5). Hypertension is associated with

57 35  30% of death and 25% of cardiovascular events among diabetes mellitus (DM) subjects (6).
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DM subjects with hypertension have seven times likely to experience end-stage renal disease
and 2-4 times to get myocardial infarction and stroke (6).

Hypertension occurred due to the vascular resistance and increase of fluid volume (7).
Vascular resistance in DM subjects is related to vascular remodeling that caused arterial
stiffness, while the increase of body fluid volume is associated with resistance-induced
hyperinsulinemia and hyperglycemia (7). Isolated systolic hypertension (ISH) is the most
frequent form of hypertension among the elderly (8) and the most frequent subtype of
uncontrolled hypertension (9). People with diabetes have twice higher risk to get ISH than of
those without diabetes (10). ISH reflects widespread atherosclerosis and increases stroke risk
of 11% as well as an increase in all-cause mortality risk of 16% (10). Alongside the ISH, the
pulse pressure (PP) and mean arterial pressure (MAP) is the independent predictors of
cardiovascular events and all-cause mortality (10—13).

A previous study(14) based on the hospital-based data reported that the prevalence of
ISH among DM subjects was 37.4%, and age was the most related factor. Another study
reported that the prevalence of ISH among DM subjects was 27.6%(15); male, older age,
obesity, and smoking were its risk factors (15,16). A study in Indonesia reported risk factors
of hypertension among DM subjects such as age, mental health disorders, obesity, physical
activities, duration of diabetes, dyslipidemia, and patient compliance (17). However, limited
information regarding prevalence and risk factors of ISH among DM subjects based on
population-based data. The present study aimed to explore the prevalence of ISH and its risk
factors among DM subjects based on community setting study in Indonesia.

METHODS

Design and study population
This cross-sectional study extracted secondary data from the basic health survey

(Riset Kesehatan Dasar; RISKESDAS) 2018, the latest five-annual national scope cross-

https://mc.manuscrlzptcentraI.com/ju—ejhs
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sectional study, conducted by the National Institute of Research and Development, Ministry
of Health, the Republic of Indonesia. The survey was conducted and delivered for households
systematic-randomly selected from 514 districts/cities in 34 provinces. For each province and
district/city, the number of proportional census blocks was determined systematically. Three
hundred households or 30.000 census blocks were then determined to be involved in the
survey. Of them, 94.2 % or 282,654 households completed the questionnaire consist of
1,017,290 individual subjects(18). The study population involved subjects with DM in the
RISKESDAS 2018 data. Subjects with DM were determined by fasting blood glucose level >
126 mg/dL or 2 hours postprandial and random blood glucose level > 200 mg/dL or

previously had been diagnosed by a doctor.

Data collection

Ethical clearance for the RISKESDAS 2018 study was obtained from the Ethics
Committee, the National Institute of Health Research and Development (NIHRD), the
Ministry of Health, Republic of Indonesia. Subject with ISH was defined as those with
systolic blood pressure > 140 mmHg and diastolic blood pressure < 90 mmHg (19). We
categorized the subject as non-hypertensive when meet the criteria of optimal (<120 mmHg
and <80 mmHg), or normal (120 mmHg-129 mmHg and/or 80-84 mmHg), or high normal
(130-139 mmHg and/or 85-89 mmHg). While non ISH hypertension were categorized for
grade 1-3 hypertension; grade 1 hypertension: 140-159 mmHg and/or 90-99 mmHg; grade 2
hypertension: 160-179 mmHg and/or 100-109 mmHg; grade 3 hypertension: > 180 mmHg
and or > 110 mmHg (19). Based on the measurement of blood pressure, we also calculated
pulse pressure (PP) and mean arterial pressure (MAP). PP was calculated as a result of the

formula (PP = systolic blood pressure (SBP) — diastolic blood pressure (DBP)), while the

MAP was calculated as the formula of (MAP = w).
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Secondary data acquired from RISKESDAS 2018 were age, sex, urban-rural
residence status, marital status, educational level, employment status, total cholesterol level,
HDL-cholesterol level, triglycerides level, history of hypertension, smoking, physical activity
status, alcohol consumption, body mass index (BMI), duration of DM, type of medication,

and medication compliance.

Statistical analysis

Characteristics of the subjects were presented as proportions since they are categorical
type of data. The association between ISH status were analyzed using the Chi-square test.
The p-values <0.05 were considered statistically significant. Parameters that had p-value
<0.25 were then involved in the multivariate analysis using binary logistic regression. All
statistical analyses were performed using the Statistical Package for the Social Sciences

(SPSS) software (version 23.0 for Windows, IBM SPSS Inc., Chicago, IL).

4
https://mc.manuscriptcentral.com/ju-ejhs
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1

2

. 100 RESULTS

5

6 101 Data extracted from the RISKESDAS 2018 consisted of 3,911 DM subjects that were
7

S 102 included in the final analysis. Study population consisted of 1,289 (33%) male and 2,622

10

11 103 (67%) female. The most frequent age category was 45-54 years old (29.3 %). More than half
13 104  of the study population was live in the urban area with a low level of education and were

15 105 employed in various sectors. Most of the study population had lower total cholesterol levels,
106  lower high-density lipoprotein (HDL) cholesterol level, higher low-density lipoprotein (LDL)
20 107  cholesterol level, and lower triglyceride levels. Most of them had a history of hypertension,
22 108 non-smoking, active physical activity, and fair medication compliance. The detailed subjects’
24109  characteristics are presented in Table 1.

27 110 Based on the result of blood pressure measurement, a total of 1,903 (48.7%) subjects
29 111  were categorized as normal, while the rest of 2,008 (51.3%) were categorized as

31" 112 hypertension, whether grade 1,2,3 or ISH. ISH was the most frequent form of hypertension in
34 113 the study population (Fig. 1). The highest mean MAP was in non-ISH hypertension group,

36 114  while the highest mean PP was in the ISH group (Fig. 2)

38 115 Of the total 3,911 study population of DM subjects, 685 subjects were identified as
116  ISH, indicated that the prevalence of ISH was 17.5%. Table 2 identified variables associated
43 117  with the ISH. Older subjects, low educational level, high total cholesterol level, low HDL

45 118 level, active physical activity, obese, duration of DM, and type of medication were associated
47119 with the ISH status among DM subjects. These variables, combined with other variables that
50 120 p<0.25,1i.e., employment status, LDL level, triglyceride, history of hypertension, alcohol

52 121  consumption, and medication compliance, continued to be involved in the Binary logistic

>4 122 regression, and the final model of regression showed in Table 3.

.y 123
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We found that older subjects, low HDL cholesterol (prevalence odds ratio;
POR=0.80; 95% CI: 0.653-0.972), and duration of DM (POR=1.73; 95% CI: 1.257-2.389),
all together were associated with the ISH. Subjects with the older age category tend to get
higher POR, i.e., 10.80, 22.81, 46.81, 81.82, and 109.64 for the age category of 35-44, 45-54,

55-64, 65-74, and >75 years old, respectively (Table 3).

DISCUSSION

The present study reported a national scope, population-based cross-sectional study
that involved 3,911 DM subjects in Indonesia. Of them, 685 experienced ISH, indicated that
the prevalence of ISH among DM subjects in this population study was 17.5%. The
prevalence of ISH among DM subjects in Indonesia based on this study population was lower
than the prevalence of ISH in Ghana, i.e., 37.4% based on the out-patient diabetes clinic in
the teaching hospital of Tamale (14). Similarly, as a hospital-based study, a study in Jimma,
Ethiopia, found that the prevalence of ISH among DM patients was 27.6% (15). A
population-based study in district Chiem Hoa, Vietnam, observed the general elderly
population aged >60 years old found a prevalence of 22.9 % (20). Another national
population-based study in the USA revealed that the prevalence of ISH in the general
population was 9.4% (21). A similar result as the current study reported by a hospital-based
cohort study in Italy that observed ISH among type 2 DM and found a prevalence of 20.3 %
(22).

The present study also added evidence that DM subjects with older age, i.e., >75
years old, was the most influential risk factor of ISH. This finding is in accordance with the
previous cohort study in Italy which concluded that the mean age of type 2 DM subjects
experienced ISH was 74.3 years old (22). On the other hand, a study in Ethiopia reported that

DM subjects aged >60 years old were the protective factor for ISH, while the age category of

https://mc.manuscr|6ptcentraI.com/ju—ejhs
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47-55 years old was the risk factor with the highest OR, i.e., 2.63 (15). Similarly, the study in
Ghana showed the most frequent ISH in the DM subjects aged 50-69 years old (14).
Regarding the study population, a study in Italy and Ethiopia comparing ISH to non-ISH,
including other forms of hypertension, while a study in Ghana comparing ISH to normal
subjects (14,15,22). The previous review concluded that ISH affects 10-20% of the elderly,
systolic blood pressure increase with age, while diastolic blood pressure rises until the age of
50 years and then decreases after that (23). Increase in blood pressure with age is mostly
associated with arterial stiffness. Degenerative processes such as calcification and alteration
of arteriosclerotic structure play a pivotal role in the formation of large artery stiffness as well
as in the small vessels. Small vessel stiffness leads to the condition of peripheral vascular
resistance that influences the increase of both systolic and diastolic blood pressure. The
existence of large artery stiffness increases systolic blood pressure and, conversely, decreases
diastolic blood pressure. The acceleration of large artery stiffness after 50 years old lead to
the steeper increase of systolic blood pressure that caused the ISH condition (24).

Lipid profile leads to the process of endothelial dysfunction that affects blood
pressure. HDL cholesterol tends to have inversely associated with hypertension, while non-
HDL cholesterol has a positive association (25). The present study found that HDL was
inversely associated with the ISH, while in the bivariate analysis, total cholesterol showed a
positive association with ISH. High HDL level, i.e., >40 mg/dL, was concluded as the
protective factor for ISH in this study. This finding was in accordance with the Physician
Health Study that reported the highest quartile of HDL level, i.e., >53 mg/dL had the lowest
adjusted-RR (0.68) compared to the other quartile (26). A study in China also reported that
HDL level was inversely related to the blood pressure as well as brachial-ankle pulse-wave
velocity, a marker of arterial stiffness development (25). The atherosclerotic formation

structure of the vessels also influenced by the oxidative activity of LDL cholesterol that is
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also inhibited by HDL (27,28). However, a previous study in Japan reported a positive
correlation between HDL and hypertension in apparently healthy people (29). Another study
revealed that a positive association between HDL and hypertension occurred in the subjects
with high-level circulation CD34-positive cells, a bone marrow-derived endothelial
progenitor. The level of circulating CD-34 increases as a response of the endothelial damage,
therefore masking the role of HDL as endothelial protective in healthy subjects (30).

The current study also found that duration of DM, i.e., more than five years, was
significantly associated with ISH, PR=1.73 (95% CI: 1.257-2.389). This finding adds the
evidence that previously reported elsewhere that revealed diabetes duration and insulin
treatment status were the independent predictor of ISH (31). The progression and duration of
diabetes increase complications. Duration of diabetes is associated with arterial stiffness,
while arterial stiffness plays a pivotal role in ISH (31). The gradation of DM duration as a
dose-response relationship with hypertension was also described in the previous study (32).
These findings strengthen the hypothesis that diabetes precedes arterial stiffness that caused
ISH; however, another study found that onset on diabetes and brachial-ankle pulse wave
velocity occurred simultaneously after a longitudinal observation indicates conversely
condition (33). Indeed, there are roles of multifactor that contributed to the arterial stiffness
as a major cause of ISH. Arterial stiffness is a result of degenerative processes in the
extracellular matrix of elastic arteries caused by aging and many other risk factors (34).

The final model of Binary logistic regression in this study involved a history of
hypertension; however, the p-value did not meet to be considered significant. The previous
history of hypertension describes the condition of individuals who tend to have a genetic
predisposition (35). Hypertension is the form of the complex trait that involved multiple
organs and pathways (35,36). Comprehensive understanding of genomics, epigenomics,

metabolomics, proteomics, and transcriptomics of blood pressure plays a pivotal role in the
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1

2

2 199  context of the previous history of hypertension (35). Further study that observed the detailed
5 . . . .

6 200  genetic role should be conducted to elucidate the novel hypertension pathophysiology and

7

8 201  dissect and characterize the disorder’s mechanism.

9

1(1) 202 It is well established that obesity is associated with ISH (37-39). Obesity affects the
:g 203 process of inflammation, cell adhesion, and coagulation that impact in the arterial stiffness
14

15 204  (38,40). Obesity is also related to the insulin and leptin resistance that contributes to sodium
17205 retention with concomitant cardiac output (39). However, in this study, BMI did not

19" 206 significantly associate with ISH, although involved in the final model. It must be considered
52 207  that the role of BMI measurement alone is inadequate for accurately predict the disease

24 208  progression in DM subjects (41). Other parameters such as body composition, total adipose

26 209  mass, visceral adiposity—accumulation of intra-abdominal fat, and muscle mass should be

28

20 210 analyzed to describe the current condition of DM subjects (41-43).

30

31 211 The prevalence of ISH among Indonesian DM subjects in the present study was
32

33212 17.5%. Older DM subjects, low HDL cholesterol, and duration of DM were associated with

22 213 the ISH, suggesting that modify lipid profile, especially HDL cholesterol level, is a needful
37

38 214  measure to delay ISH in older and duration DM subjects.

39

40 215

41

216
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current study. The protocol and reports of the RISKESDAS is published on

https://www.litbang.kemkes.go.id/laporan-riset-kesehatan-dasar-riskesdas//
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Table 1. Subjects’ characteristics

Variable n %

Age category (years old)

>75 167 4.3

65-74 502 12.8

55-64 1098 28.1

45-54 1146 29.3

35-44 668 17.1

15-34 330 8.4
Sex

Female 2622 67

Male 1289 33
Residence status

Urban 2057 52.6

Rural 1854 47.4
Marital status

Un-married 147 3.8

Married 3764 96.2
Educational level

Primary high school 3006 76.9

Secondary high school or above 905 23.1
Employment status

Un-employed 1639 41.9

Employed 2272 58.1
Total Cholesterol level

>200 mg/dL 1832 46.8

<200 mg/dL 2079 53.2
HDL level

>40 mg/dL 1140 29.1

<40 mg/dL 2771 70.9
LDL level

>100 mg/dL 3296 84.3

<100 mg/dL 615 15.7
Triglyceride

>150 mg/dL 1612 41.2

<150 mg/dL 2299 58.8
History of hypertension

Yes 1350 34.5

No 2561 65.5
Smoking

Yes 1002 25.6

No 2909 74.4
Physical activity status

Sedentary 605 15.5

Active 3306 84.5
Alcohol consumption

Yes 37 0.9

No 3874 99.1
BMI

Obese 1262 323

https://mc.manuscr|1p6tcentraI.com/ju—ejhs
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Overweight
Normal
Underweight
Severe Underweight
Duration of DM
>5 years
<5 years
Type of DM medication
No medication
OHD+insulin
Insulin
OHD
Medication compliance
No
Yes

Ethiopian Journal of Health Sciences

603
1767
164
115

1867
2044

830
828
770
1483

1625
2286

15.4
45.2
4.2
2.9

47.7
523

21.2
21.2
19.7
37.9

41.5
58.5

401  BMI: body mass index; HDL=high-density lipoprotein; LDL=low-density lipoprotein

402
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Table 2. Subjects’ characteristics based on ISH status
ISH 95%CI
Parameter Yes No Total p POR Lower Uper
n(%) n(%) n(%)
Age (years old)
=75 70 (41.9) 97 (58.1) 167 0.001 69.16 17.172  278.560
65-74 174 (34.7) 328 (65.3) 502 0.001 57.19 14.289  228.905
55-64 253 (23) 845 (77) 1098 0.001 38.02 9.508 152.020
45-54 145 (12.7) 1001 (87.3) 1146 0.001 20.88  5.200 83.822
35-44 41 (6.1) 627 (93.9) 668 0.001 10.13  2.465 41.612
15-34 2(0.6) 328 (99.4) 330  Reference 1
Sex
Female 451 (17.2) 2171(82.8) 2622 0.489 0.95 0.821 1.093
Male 234 (18.2) 1055(81.8) 1289
Residence status
Urban 370 (18) 1687 (82) 2057 0.437 1.06  0.924 1.214
Rural 315 (17) 1539 (83) 1854
Marital status
Un-married 23 (15.6) 124 (84.4) 147 0.619 0.89  0.607 1.303
Married 662 (17.6) 3102 (82.4) 3764
Education level
Low 553 (18.4) 2453 (81.6) 3006 0.009 1.26  1.059 1.502
High 132 (14.6) 773 (85.4) 905
Employment status
Un-employed 308 (18.8) 1331 (81.2) 1639 0.081 1.13  0.988 1.298
Employed 377 (16.6) 1895 (83.4) 2272
Total Cholesterol level
>200 mg/dL 345 (18.8) 1487 (81.2) 1832 0.046 1.15  1.005 1.319
<200 mg/dL 340 (16.4) 1739 (83.6) 2079
HDL level
>40 mg/dL 169 (14.8) 971(85.2) 1140 0.005 0.80 0.679 0.934
<40 mg/dL 516 (18.6) 2255(81.4) 2771
LDL level
>100 mg/dL 591 (17.9) 2705 (2.1) 3296 0.127 1.17  0.961 1.433
<100 mg/dL 94 (15.3) 521 (84.7) 615
Triglyceride
>150 mg/dL 261 (16.2) 1351 (83.8) 1612 0.075 0.88  0.763 1.010
<150 mg/dL 424 (18.4) 1875(81.6) 2299
History of hypertension
Yes 250 (18.5) 1100 (81.5) 1350 0.248 1.09  0.947 1.255
No 435 (17) 2126 (83) 2561
Smoking
Yes 182 (18.2) 820 (81.8) 1002 0.563 1.05  0.901 1.225
No 503 (17.3) 2406 (82.7) 2909
Physical activity status
Sedentary 131 (21.7) 474 (78.3) 605 0.004 1.29  1.091 1.531
Active 554 (16.8) 2752 (83.2) 3306
Alcohol consumption
Yes 2(54) 35 (94.6) 37 0.084 0.31  0.080 1.182
No 683 (17.6) 3191 (82.4) 3874

8
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404
405
406

407
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BMI
Obese 165 (13.1) 1097 (86.9) 1262 0.003 0.557 0.389 0.798
Overweight 91 (15.1) 512 (84.9) 603 0.037 0.643  0.439 0.940
Normal 368 (20.8) 1399 (79.2) 1767 0.576 0.887 0.630 1.249
Underweight 34 (20.7) 130 (79.3) 164 0.690 0.883  0.566 1.379
Severe underweigth 27 (23.5) 88 (76.5) 115  Reference

Duration of DM
>5 years 469 (25.1) 1398 (74.9) 1867 0.001 2.38  2.049 2.758
<5 years 216 (10.6) 1828 (89.4) 2044

Type of DM medication
No medication 235(28.3) 595 (71.7) 830 0.001 2.09 1.766 2471
OHD-insulin 158 (19.1) 670 (80.9) 828 0.001 141 1.164 1.703
Insulin 91 (11.8) 679 (88.2) 770 0.261 0.87  0.692 1.099
OHD 201 (13.6) 1282 (86.4) 1483 Reference 1

Medication compliance
No 307 (18.9) 1318 (81.1) 1625 0.062 .14 0.997 1.310
Yes 378 (16.5) 1908 (83.5) 2286

*Chi-square test
HDL.: high density lipoprotein; LDL: low density lipoprotein; OHD: oral hypoglicaemic drugs; POR: prevalence
odds ratio
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408  Table 3. Binary logistic regression of ISH risk factors among DM subjects
Variables p POR 95% CIL.
Age (years old)
>75 0.001 109.64 26.373 455.789
65-74 0.001 81.82 20.110 332.868
55-64 0.001 46.12 11.393 186.720
45-54 0.001 22.81 5.616 92.677
35-44 0.001 10.80 2.595 44,957
High HDL cholesterol 0.025 0.80 0.653 0.972
History of hypertension 0.070 1.183 0.986 1.418
BMI
Obese 0.331 0.769 0.453 1.306
Overweight 0.493 0.825 0.475 1.431
Normal 0.369 1.241 0.775 1.987
Underweight 0.857 0.946 0.520 1.722
Duration of DM 0.001 1.73 1.257 2.389

409  BMI: body mass index; HDL: high density lipoprotein; POR: prevalence odds ratio

410
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413 Figure 1. Frequency of blood pressure classification among DM subjects

30 414 Optimal: <120 and <80; Normal: 120-129 and/or 80-84; High normal: 130-139 and/or 85-89; Grade I

31 415 hypertension: 140-159 and/or 90-99; Grade II hypertension: 160-179 and or 100-109; Grade III hypertension:
33 416 > 180 and or = 110; Isolated systolic hypertension (ISH): = 140 and <90

36 -
150 1241
37 Bl Normal

38 106.7 .
39 106.1 = Non ISH hypertension
94.9
40 100- 45 =3 ISH
556 =3 Total

65.8
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N
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52 418 Figure 2. Mean arterial pressure (MAP) and pulse pressure based on hypertension classification.
5 419 ISH: isolated systolic hypertension
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12 Abstract

13 The present study aimed to explore the prevalence of isolated systolic hypertension (ISH) and
14  itsrisk factors among diabetes mellitus (DM) subjectsin the community setting study in

15 Indonesia. This cross-sectional study extracted secondary data from basic health survey

16 (Riset Kesehatan Dasar; RISKESDAS) conducted in 2018. DM subjects were defined based
17  on fasting blood glucose level > 126 mg/dL or 2 hours postprandial and random blood

18  glucoselevel > 200 mg/dL or previously had been diagnosed by a doctor; while ISH was

19  determined based on systolic blood pressure > 140 mmHg and diastolic blood pressure < 90
20 mmHg. We also observed the subject’s characteristics, such as demography, lipid profile, and
21  subject’s compliance. Data were then analyzed using Chi-square and Binary logistic

22 regression. Study involved 3,911 DM subjects, revealed the overall prevalence of ISH 17.5%.
23  Age category of 35-44 years old (POR= 10.80; 95%Cl: 2.595-44.957), 45-54 years old

24  (POR=22.81; 95%Cl: 5.616-92.677), 55-64 years old (POR=46.12; 95% CI: 11.393-

25 186.720); 65-74 years old (POR= 81.82; 95% CI. 20.110-332.868); >75 years old (POR=

26  109.64; 95% CI: 26.373-455.789), low HDL cholesterol (POR= 0,80; 95% CI: 0.653-0.972);
27  duration of DM (POR= 1.73; 95% ClI: 1.257-2.389) were associated with the ISH. The

28 prevaence of ISH among DM subjects was 17.5%. Older DM subjects, low HDL cholesteral,
29  and duration of DM were associated with the ISH, suggesting that modification lipid profile,
30 especialy the HDL cholesterol level, is an important measure to delay ISH in elderly and

31 long-duration DM subjects.

32

33 Keywords: diabetes, isolated systolic hypertension, prevalence, risk factor, Indonesia

34 Introduction

35 International Diabetes Federation reports 463 million people globally, and 10.7

36  million peoplein Indonesia living with diabetes placing Indonesiain the 7" rank among

37  countries for the number of adults with diabetes [1]. Hypertension is the most frequent

38 comorbidity for diabetes [2—4]. Both hypertension and diabetes are the major risk factors for
39 cardiovascular diseases due to the vascular mechanism [5]. Hypertension is associated with
40  30% of death and 25% of cardiovascular events among diabetes mellitus (DM) subjects [6].

NOTE: This preprint reports new research that has not been certifigd by peer review and should not be used to guide clinical practice.
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41 DM subjects with hypertension have seven times likely to experience end-stage renal disease
42  and 2-4 timesto get myocardial infarction and stroke [6].

43 Hypertension occurred due to the vascular resistance and increase of fluid volume [7].
44  Vascular resistance in DM subjects is related to vascular remodeling that caused arterial

45  dtiffness, while the increase of body fluid volume is associated with resistance-induced

46  hyperinsulinemia and hyperglycemia[7]. Isolated systolic hypertension (ISH) is the most

47  frequent form of hypertension among the elderly [8] and the most frequent subtype of

48  uncontrolled hypertension [9]. People with diabetes have twice higher risk to get ISH than of
49  those without diabetes [10]. ISH reflects widespread atherosclerosis and increases stroke risk
50 of 11% aswell as an increasein all-cause mortality risk of 16% [10]. Alongside the ISH, the
51  pulse pressure (PP) and mean arterial pressure (MAP) is the independent predictors of

52  cardiovascular events and all-cause mortality [10-13].

53 A previous study[14] based on the hospital-based data reported that the prevalence of
54  ISH among DM subjects was 37.4%, and age was the most related factor. Another study

55  reported that the prevalence of ISH among DM subjects was 27.6%[15]; male, older age,

56  obesity, and smoking wereits risk factors[15,16]. A study in Indonesia reported risk factors
57  of hypertension among DM subjects such as age, mental health disorders, obesity, physical
58 activities, duration of diabetes, dyslipidemia, and patient compliance [17]. However, limited
59 information regarding prevalence and risk factors of ISH among DM subjects based on

60 population-based data. The present study aimed to explore the prevalence of ISH and its risk
61 factors among DM subjects based on community setting study in Indonesia.

62 Materialsand Methods

63 Design and study population

64 This cross-sectional study extracted secondary data from the basic health survey

65 (Riset Kesehatan Dasar; RISKESDAS) 2018, the latest five-annual nationa scope cross-

66  sectional study, conducted by the National Institute of Research and Development, Ministry
67  of Hedth, the Republic of Indonesia. The survey was conducted and delivered for households
68  systematic-randomly selected from 514 districts/cities in 34 provinces. For each province and
69 district/city, the number of proportional census blocks was determined systematically. Three
70  hundred households or 30.000 census blocks were then determined to be involved in the

71 survey. Of them, 94.2 % or 282,654 households completed the questionnaire consist of

72 1,017,290 individual subjects[18]. The study population involved subjects with DM in the
73 RISKESDAS 2018 data. Subjects with DM were determined by fasting blood glucose level >
74 126 mg/dL or 2 hours postprandial and random blood glucose level > 200 mg/dL or

75  previously had been diagnosed by a doctor.

76
77  Data collection
78 Ethical clearance for the RISKESDA S 2018 study was obtained from the Ethics

79  Committee, the National Institute of Health Research and Development (NIHRD), the

80  Ministry of Health, Republic of Indonesia. Subject with ISH was defined as those with

81 systolic blood pressure > 140 mmHg and diastolic blood pressure < 90 mmHg [19]. We

82  categorized the subject as non-hypertensive when meet the criteria of optimal (<120 mmHg
83  and <80 mmHg), or normal (120 mmHg-129 mmHg and/or 80-84 mmHg), or high normal
84  (130-139 mmHg and/or 85-89 mmHg). While non ISH hypertension were categorized for
85 grade 1-3 hypertension; grade 1 hypertension: 140-159 mmHg and/or 90-99 mmHg; grade 2
86  hypertension: 160-179 mmHg and/or 100-109 mmHg; grade 3 hypertension: =180 mmHg
87 and or =110 mmHg [19]. Based on the measurement of blood pressure, we also calculated
88  pulse pressure (PP) and mean arterial pressure (MAP). PP was calculated as aresult of the
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89 formula (PP = systolic blood pressure (SBP) — diastolic blood pressure (DBP)), while the

90 MAPwascalculated as the formula of (MAP = M).

91 Secondary data acquired from RISKESDAS 2018 were age, sex, urban-rural

92  residence status, marital status, educational level, employment status, total cholesterol level,
93 HDL-cholesterol level, triglycerides level, history of hypertension, smoking, physical activity

94  datus, alcohol consumption, body massindex (BMI), duration of DM, type of medication,
95  and medication compliance.

96
97 Statistical analysis
98 Characteristics of the subjects were presented as proportions since they are categorical

99 type of data. The association between |SH status were analyzed using the Chi-square test.
100  The p-values <0.05 were considered statistically significant. Parameters that had p-value
101  <0.25 were then involved in the multivariate analysis using binary logistic regression. All
102  satistical analyses were performed using the Statistical Package for the Social Sciences
103  (SPSS) software (version 23.0 for Windows, IBM SPSS Inc., Chicago, IL).

104
105 Results
106 Data extracted from the RISKESDAS 2018 consisted of 3,911 DM subjects that were

107  included in the final analysis. Study population consisted of 1,289 (33%) male and 2,622

108 (67%) female. The most frequent age category was 45-54 years old (29.3 %). More than half
109  of the study population was live in the urban area with alow level of education and were

110  employed in various sectors. Most of the study population had lower total cholesterol levels,
111  lower high-density lipoprotein (HDL) cholesterol level, higher low-density lipoprotein (LDL)
112  cholesterol level, and lower triglyceride levels. Most of them had a history of hypertension,
113  non-smoking, active physical activity, and fair medication compliance. The detailed subjects’
114  characteristics are presented in Table 1.

115  Table 1. Subjects characteristics

Variable n %

Age category (yearsold)

>75 167 43

65-74 502 12.8

55-64 1098 28.1

45-54 1146 29.3

35-44 668 17.1

15-34 330 8.4
Sex

Female 2622 67

Male 1289 33
Residence status

Urban 2057 52.6

Rural 1854 47.4
Marital status

Un-married 147 3.8

Married 3764 96.2
Educational level

Primary high school 3006 76.9
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Secondary high school or above 905 23.1
Employment status

Un-employed 1639 41.9

Employed 2272 58.1
Total Cholesterol level

>200 mg/dL 1832 46.8

<200 mg/dL 2079 53.2
HDL level

>40 mg/dL 1140 29.1

<40 mg/dL 2771 70.9
LDL leve

>100 mg/dL 3296 84.3

<100 mg/dL 615 15.7
Triglyceride

>150 mg/dL 1612 41.2

<150 mg/dL 2299 58.8
History of hypertension

Yes 1350 345

No 2561 65.5
Smoking

Yes 1002 25.6

No 2909 74.4
Physical activity status

Sedentary 605 155

Active 3306 84.5
Alcohol consumption

Yes 37 0.9

No 3874 99.1
BMI

Obese 1262 32.3

Overweight 603 154

Normal 1767 45.2

Underweight 164 4.2

Severe Underweight 115 29
Duration of DM

>5 years 1867 47.7

<5 years 2044 52.3
Type of DM medication

No medication 830 21.2

OHD+insulin 828 21.2

Insulin 770 19.7

OHD 1483 37.9
M edication compliance

No 1625 415

Yes 2286 58.5

116  BMI: body mass index; HDL=high-density lipoprotein; L DL=low-density lipoprotein

117
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118 Based on the result of blood pressure measurement, atotal of 1,903 (48.7%) subjects
119  were categorized as normal, while the rest of 2,008 (51.3%) were categorized as

120  hypertension, whether grade 1,2,3 or ISH. ISH was the most frequent form of hypertension in
121  thestudy population (Fig. 1). The highest mean MAP was in non-ISH hypertension group,
122 whilethe highest mean PP wasin the ISH group (Fig. 2)
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124 Figure 1. Frequency of blood pressure classification among DM subjects
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131 ISH: isolated systolic hypertension
132 Of the total 3,911 study population of DM subjects, 685 subjects were identified as
133 ISH, indicated that the prevalence of ISH was 17.5%. Table 2 identified variables associated
134  withthelSH. Older subjects, low educational level, high total cholesterol level, low HDL
135 levd, active physical activity, obese, duration of DM, and type of medication were associated
136  withthe ISH status among DM subjects. These variables, combined with other variables that
137 p<0.25,i.e, employment status, LDL level, triglyceride, history of hypertension, alcohol
138  consumption, and medication compliance, continued to be involved in the Binary logistic
139  regression, and the final model of regression showed in Table 3.
140
141  Table2. Subjects characteristics based on |SH status
ISH 95%CI
Parameter Yes No Total p POR | ver Uper
n(%) n(%) n(%)
Age (yearsold)
>75 70 (41.9) 97 (58.1) 167 0.001 69.16 17.172 278.560
65-74 174 (34.7) 328 (65.3) 502 0.001 57.19 14.289 228.905
55-64 253 (23) 845 (77) 1098 0.001 38.02 9508 152.020
45-54 145(12.7) 1001 (87.3) 1146 0.001 20.88 5.200 83.822
35-44 41(6.1) 627 (93.9) 668 0.001 10.13 2.465 41.612
15-34 2 (0.6) 328 (99.4) 330 Reference 1
Sex
Female 451 (17.2) 2171(82.8) 2622 0.489 095 0.821 1.093
Male 234 (18.2) 1055(81.8) 1289
Residence status
Urban 370 (18) 1687 (82) 2057 0.437 1.06 0.924 1.214
Rural 315 (17) 1539 (83) 1854
Marital status
Un-married 23(15.6) 124 (84.4) 147 0.619 0.89 0.607 1.303
Married 662 (17.6) 3102 (82.4) 3764
Education level
Low 553(18.4) 2453 (81.6) 3006 0.009 126 1.059 1.502
High 132 (146) 773(85.4) 905
Employment status
Un-employed 308 (18.8) 1331(81.2) 1639 0.081 113 0.988 1.298
Employed 377 (16.6) 1895 (83.4) 2272
Total Cholesterol leve
>200 mg/dL 345(18.8) 1487(81.2) 1832 0.046 115 1.005 1.319
<200 mg/dL 340 (16.4) 1739 (83.6) 2079
HDL leve
>40 mg/dL 169 (14.8) 971(85.2) 1140 0.005 0.80 0.679 0.934
<40 mg/dL 516 (18.6) 2255(81.4) 2771
LDL leve
>100 mg/dL 591 (17.9) 2705(2.1) 3296 0.127 117 0.961 1.433
<100 mg/dL 94 (15.3) 521(847) 615
Triglyceride
>150 mg/dL 261 (16.2) 1351(83.8) 1612 0.075 0.88 0.763 1.010
<150 mg/dL 424 (18.4) 1875(81.6) 2299
History of hypertension
Yes 250 (18.5) 1100(81.5) 1350 0.248 1.09 0.947 1.255
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No 435 (17) 2126 (83) 2561

Smoking
Yes 182 (18.2) 820(81.8) 1002 0.563 1.05 0.901 1.225
No 503 (17.3) 2406 (82.7) 2909

Physical activity status
Sedentary 131 (21.7) 474(783) 605 0.004 129 1.091 1.531
Active 554 (16.8) 2752(83.2) 3306

Alcohol consumption
Yes 254 35 (94.6) 37 0.084 0.31 0.080 1.182
No 683 (17.6) 3191(82.4) 3874

BMI
Obese 165 (13.1) 1097 (86.9) 1262 0.003 0.557 0.389 0.798
Overweight 91(15.1) 512(84.9) 603 0.037 0.643 0.439 0.940
Normal 368 (20.8) 1399 (79.2) 1767 0.576 0.887 0.630 1.249
Underweight 34(20.7)  130(79.3) 164 0.690 0.883 0.566 1.379
Severe underweigth 27 (23.5) 88 (76.5) 115 Reference

Duration of DM
>5 years 469 (25.1) 1398 (74.9) 1867 0.001 238 2.049 2.758
<5 years 216 (10.6) 1828 (89.4) 2044

Type of DM medication
No medication 235(28.3) 595 (71.7) 830 0.001 209 1.766 2471
OHD+insulin 158 (19.1) 670 (80.9) 828 0.001 141 1164 1.703
Insulin 91(11.8) 679(88.2) 770 0.261 087 0.692 1.099
OHD 201 (13.6) 1282(86.4) 1483 Reference 1

Medication compliance
No 307 (189) 1318(81L1) 1625 0.062 114  0.997 1.310
Yes 378 (16.5) 1908 (83.5) 2286

142  “Chi-square test

143 HDL: high density lipoprotein; LDL: low density lipoprotein; OHD: oral hypoglicaemic drugs; POR:
144  prevalence odds ratio

145

146 We found that older subjects, low HDL cholesterol (prevalence odds ratio;

147  POR=0.80; 95% ClI: 0.653-0.972), and duration of DM (POR=1.73; 95% Cl: 1.257-2.389),
148  all together were associated with the ISH. Subjects with the older age category tend to get
149 higher POR, i.e, 10.80, 22.81, 46.81, 81.82, and 109.64 for the age category of 35-44, 45-54,
150 55-64, 65-74, and >75 years old, respectively (Table 3).

151
152  Table 3. Binary logistic regression of ISH risk factors among DM subjects
Variables p POR 95% ClI.
Age (years old)
>75 0.001 109.64 26.373 455.789
65-74 0.001 81.82 20.110 332.868
55-64 0.001 46.12 11.393 186.720
45-54 0.001 2281 5.616 92.677
35-44 0.001 10.80 2.595 44.957
High HDL cholesterol 0.025 0.80 0.653 0.972
History of hypertension 0.070 1.183 0.986 1.418
BMI
Obese 0.331 0.769 0.453 1.306
Overweight 0.493 0.825 0.475 1431
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Normal 0.369 1.241 0.775 1.987
Underweight 0.857 0.946 0.520 1.722
Duration of DM 0.001 1.73 1.257 2.389

153  BMI: body massindex; HDL: high density lipoprotein; POR: prevalence odds ratio

154
155 Discussion

156 The present study reported a national scope, population-based cross-sectional study
157  that involved 3,911 DM subjects in Indonesia. Of them, 685 experienced |SH, indicated that
158 the prevalence of ISH among DM subjects in this population study was 17.5%. The

159  prevalence of ISH among DM subjects in Indonesia based on this study population was lower
160 than the prevalence of ISH in Ghana, i.e., 37.4% based on the out-patient diabetes clinicin
161 theteaching hospital of Tamale [14]. Similarly, as a hospital-based study, a study in Jimma,
162  Ethiopia, found that the prevalence of ISH among DM patients was 27.6% [15]. A

163  population-based study in district Chiem Hoa, Vietnam, observed the general elderly

164  population aged >60 years old found a prevalence of 22.9 % [20]. Another national

165 population-based study in the USA revealed that the prevalence of ISH in the general

166  population was 9.4% [21]. A similar result as the current study reported by a hospital-based
167  cohort study in Italy that observed ISH among type 2 DM and found a prevalence of 20.3 %
168 [22].

169 The present study also added evidence that DM subjects with older age, i.e., >75

170  yearsold, was the most influential risk factor of ISH. This finding is in accordance with the
171  previous cohort study in Italy which concluded that the mean age of type 2 DM subjects

172  experienced ISH was 74.3 years old [22]. On the other hand, a study in Ethiopia reported that
173 DM subjects aged >60 years old were the protective factor for 1ISH, while the age category of
174  47-55 years old was the risk factor with the highest OR, i.e., 2.63 [15]. Similarly, the study in
175  Ghana showed the most frequent ISH in the DM subjects aged 50-69 years old [14].

176  Regarding the study population, astudy in Italy and Ethiopia comparing ISH to non-1SH,
177  including other forms of hypertension, while a study in Ghana comparing ISH to normal

178  subjects[14,15,22]. The previous review concluded that I1SH affects 10-20% of the elderly,
179  systolic blood pressure increase with age, while diastolic blood pressure rises until the age of
180 50 years and then decreases after that [23]. Increase in blood pressure with age is mostly

181 associated with arterial stiffness. Degenerative processes such as calcification and alteration
182  of arteriosclerotic structure play a pivotal role in the formation of large artery stiffness as well
183 asinthe small vessels. Small vessel stiffness leads to the condition of peripheral vascular
184  resistance that influences the increase of both systolic and diastolic blood pressure. The

185 existence of large artery stiffnessincreases systolic blood pressure and, conversely, decreases
186 diastolic blood pressure. The acceleration of large artery stiffness after 50 years old lead to
187  the steeper increase of systolic blood pressure that caused the ISH condition [24].

188 Lipid profile leads to the process of endothelial dysfunction that affects blood

189  pressure. HDL cholesterol tendsto have inversely associated with hypertension, while non-
190 HDL cholesterol has a positive association [25]. The present study found that HDL was

191 inversely associated with the ISH, while in the bivariate analysis, total cholesterol showed a
192  positive association with ISH. High HDL level, i.e., >40 mg/dL, was concluded as the

193  protective factor for ISH in this study. This finding was in accordance with the Physician
194  Health Study that reported the highest quartile of HDL level, i.e., >53 mg/dL had the lowest
195 adjusted-RR (0.68) compared to the other quartile [26]. A study in China also reported that
196 HDL level was inversely related to the blood pressure as well as brachial-ankle pulse-wave
197  velocity, amarker of arteria stiffness development [25]. The atherosclerotic formation
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198 structure of the vessels also influenced by the oxidative activity of LDL cholesterol that is
199 asoinhibited by HDL [27,28]. However, a previous study in Japan reported a positive

200 correlation between HDL and hypertension in apparently healthy people [29]. Another study
201 reveded that a positive association between HDL and hypertension occurred in the subjects
202  with high-level circulation CD34-positive cells, a bone marrow-derived endothelial

203  progenitor. Thelevel of circulating CD-34 increases as a response of the endothelial damage,
204  therefore masking the role of HDL as endothelia protective in healthy subjects [30].

205 The current study also found that duration of DM, i.e., more than five years, was
206  significantly associated with ISH, PR=1.73 (95% CI: 1.257-2.389). This finding adds the
207  evidence that previously reported elsewhere that revealed diabetes duration and insulin

208  treatment status were the independent predictor of 1SH [31]. The progression and duration of
209  diabetes increase complications. Duration of diabetes is associated with arterial stiffness,
210 whilearterial stiffness plays apivotal role in ISH [31]. The gradation of DM duration as a
211  dose-response relationship with hypertension was also described in the previous study [32].
212  Thesefindings strengthen the hypothesis that diabetes precedes arterial stiffness that caused
213  ISH; however, another study found that onset on diabetes and brachial-ankle pulse wave
214 velocity occurred simultaneously after alongitudinal observation indicates conversely

215  condition [33]. Indeed, there are roles of multifactor that contributed to the arterial stiffness
216 asamagor cause of ISH. Arterial stiffnessis aresult of degenerative processes in the

217  extracellular matrix of elastic arteries caused by aging and many other risk factors [34].

218 The final model of Binary logistic regression in this study involved a history of

219  hypertension; however, the p-value did not meet to be considered significant. The previous
220 history of hypertension describes the condition of individuals who tend to have a genetic
221  predisposition [35]. Hypertension is the form of the complex trait that involved multiple
222  organs and pathways [35,36]. Comprehensive understanding of genomics, epigenomics,

223  metabolomics, proteomics, and transcriptomics of blood pressure plays apivota role in the
224 context of the previous history of hypertension [35]. Further study that observed the detailed
225  genetic role should be conducted to elucidate the novel hypertension pathophysiology and
226  dissect and characterize the disorder’ s mechanism.

227 It is well established that obesity is associated with ISH [37-39]. Obesity affectsthe
228  process of inflammation, cell adhesion, and coagulation that impact in the arterial stiffness
229  [38,40]. Obesity isalso related to the insulin and leptin resistance that contributes to sodium
230 retention with concomitant cardiac output [39]. However, in this study, BMI did not

231 dgnificantly associate with ISH, although involved in the final model. It must be considered
232  that the role of BMI measurement alone is inadequate for accurately predict the disease

233  progression in DM subjects [41]. Other parameters such as body composition, total adipose
234  meass, visceral adiposity—accumulation of intra-abdominal fat, and muscle mass should be
235 analyzed to describe the current condition of DM subjects [41-43].

236

237 Conclusions

238 The prevalence of I1SH among Indonesian DM subjects in the present study was
239  17.5%. Older DM subjects, low HDL cholesterol, and duration of DM were associated with
240 theISH, suggesting that modify lipid profile, especially HDL cholesterol level, is a needful
241  measure to delay ISH in older and duration DM subjects.
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