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referensi dan nilai batas 

semua parameter, 
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02.16 

 

Editor menyampaikan konfirmasi 

bahwa Penulis telah mengisi 
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Dear Dr. Ardiana,

Thank you for submitting your manuscript to Clinical Epidemiology and Global Health. 

I am pleased to inform you that your manuscript has been accepted for publication.   

My comments, and any reviewer comments, are below.     
Your accepted manuscript will now be transferred to our production department. We will create a proof which you will be asked to check, and
you will also be asked to complete a number of online forms required for publication. If we need additional information from you during the
production process, we will contact you directly.

We appreciate and value your contribution to Clinical Epidemiology and Global Health. We regularly invite authors of recently published articles
to participate in the peer review process. You are now part of the Clinical Epidemiology and Global Health reviewer pool. We look forward to
your continued participation in our journal, and we hope you will consider us again for future submissions.

Kind regards,     
Shally Awasthi   
Editor-in-Chief

Clinical Epidemiology and Global Health
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For further assistance, please visit our customer service site: https://service.elsevier.com/app/home/supporthub/publishing/
Here you can search for solutions on a range of topics, find answers to frequently asked questions, and learn more about Editorial Manager via
interactive tutorials. You can also talk 24/7 to our customer support team by phone and 24/7 by live chat and email 
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Author Respond to Reviewer

Dear Editor and Reviewer,
Thank you for reading and evaluating our manuscript.
Here we made some revisions:
• Title: we added “Surabaya, East Java, Indonesia” as the place where the study found the place
• Abstract: we added more details about location and how the data was collected
• Conclusion: we modified our conclusion, according to both groups have high-risk factor
• Introduction: we clarify the aim of the study
• Method: we added more details about the requirement process, ethical consideration, tools and methods for anthropometrics and blood
samples, reference and cut-off value of all parameters, corrected the inclusion criteria
• Results: we made some revisions in our results regarding repetitiveness, and added more information about the differences/comparison
between two groups
• Discussion: we made some revisions in our discussion
• Strength and limitation: we provided more strengths and limitation of our study
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E-mail: meityardiana@fk.unair.ac.id
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If you wish to find out more about the next steps in the publication process and for further help and / or information please visit our Author hub,
link below:
https://service.elsevier.com/app/answers/detail/a_id/34514/c/10532/supporthub/publishing/

Thank you for your cooperation.

Kind regards,

A Achuthan
Data Administrator
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Higher Cardiovascular Risks and Atherogenic Index of Plasma Found in Police Officers of Developing Country in Surabaya, East Java,
Indonesia

Dear Dr. Meity Ardiana,

Thank you for publishing with Clinical Epidemiology and Global Health. We are so pleased to inform you that the proof for your upcoming
publication is ready! You are welcome to review and submit corrections directly on-screen using the link below. You will find instructions on the
start page on how to make corrections.

https://elsevier.proofcentral.com/en-us/landing-page.html?token=698b6011a9659301e500f0d88df3e6

Many of our authors benefit from faster publication of their article by submitting their corrections within 48 hours.

Here are a few points to note when submitting your corrections:

Please check that you are satisfied with the accuracy of the copy-editing and the completeness and correctness of the text, tables and
figures. To assist you with this, copy-editing changes have been highlighted. You can save and return to your article at any time during
the correction process. It is crucial that you make all corrections in the online proofing tool before submitting because once you click
submit, you can no longer make further corrections.

Any corrections requested after this time may not be possible or may require the publishing of a corrigendum (pending Editor
approval).

Your article will have been typeset according to the journal style, and so it may not be possible for your article to have a layout that does
not conform to the journal style.

We aim for your finalized article to appear online within a week of receiving your corrections.

Note: Guidance on how to make and submit corrections can be found on the first page of the Online Proofing Help, and here. The
recommended browser versions to open your proof link are:

Google Chrome 68+
Mozilla Firefox 61+
Safari 11+
Microsoft Edge 79+

We hope you are happy with the proof, and we very much look forward to your response.

Yours sincerely,

Elsevier

HAVE QUESTIONS OR NEED ASSISTANCE?

If you wish to find out more about the next steps in the publication process, please visit our Author hub here.

Please visit our Contact - Journal Article Publishing Support Center (elsevier.com) to talk to our Researcher support team via 24/7 live chat and
e-mail or avail our phone support for 24/7.

Elsevier support center also gives you solutions on a range of topics and find answers to frequently asked questions.
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Elsevier Researcher Support

Have questions or need assistance?
Please do not reply to this automated message.
For further assistance, please visit our Elsevier Support Center where you search for solutions on a
range of topics and find answers to frequently asked questions.
You can also talk to our researcher support team by phone 24 hours a day from Monday-Friday and 24/7
by live chat and email.

© 2022 Elsevier Ltd | Privacy Policy http://www.elsevier.com/privacypolicy
Elsevier Limited, The Boulevard, Langford Lane, Kidlington, Oxford, OX5 1GB, United Kingdom,
Registration No. 1982084. This e-mail has been sent to you from Elsevier Ltd. To ensure delivery to your
inbox (not bulk or junk folders), please add Article_Status@elsevier.com to your address book or safe
senders list.

CEGH101132.html
18K

https://www.elsevier.com/locate/issn/2213-3984
https://www.elsevier.com/locate/issn/2213-3984
https://www.elsevier.com/locate/issn/2213-3984
http://www.elsevier.com/
http://www.elsevier.com/
https://www.elsevier.com/sharing-articles
https://www.elsevier.com/sharing-articles
http://service.elsevier.com/
http://www.elsevier.com/privacypolicy
http://www.elsevier.com/privacypolicy
mailto:Article_Status@elsevier.com
https://mail.google.com/mail/u/1/?ui=2&ik=a771b4d390&view=att&th=18325f7ebd5d536f&attid=0.1&disp=inline&safe=1&zw
https://mail.google.com/mail/u/1/?ui=2&ik=a771b4d390&view=att&th=18325f7ebd5d536f&attid=0.1&disp=inline&safe=1&zw


 

ardiana, Meity <meityardiana@fk.unair.ac.id>

Rights and Access form completed for your article [CEGH_101132]
1 pesan

Elsevier - Author Forms <Article_Status@elsevier.com> 10 September 2022 pukul 12.55
Kepada: meityardiana@fk.unair.ac.id

Dear Dr. Ardiana,

Thank you for completing the Rights and Access Form for your
article Higher Cardiovascular Risks and Atherogenic Index of
Plasma Found in Police Officers of Developing Country in
Surabaya, East Java, Indonesia on September 10, 2022.

The Order Summary is attached to this email.
Your article is free for everyone to read online at
https://authors.elsevier.com/sd/article/S2213-3984(22)00174-9

If you have any questions, please do not hesitate to contact us.
To help us assist you, please quote our article reference
CEGH_101132 in all correspondence.

Now that your article has been accepted, you will want to maximize the impact of your work.
Elsevier facilitates and encourages authors to share their article responsibly. To learn about the
many ways in which you can share your article whilst respecting copyright, visit:
www.elsevier.com/sharing-articles.

Kind regards,
Elsevier Researcher Support

Seven strategies for you to create a brand
and promote your research

Learn how to give your research the visibility it deserves
with these seven strategies. 
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This is an automatically generated message. Please do not reply because this mailbox is not monitored.

Dear Dr. Meity Ardiana,

Thank you very much for using the Proof Central application for your article "Higher cardiovascular risks and atherogenic Index of Plasma
found in police officers of developing country in Surabaya, East Java, Indonesia" in the journal "CEGH"

All your corrections have been saved in our system. The PDF summary of your corrections, generated from Proof Central, can be downloaded
from the following site for your reference:
https://pcv3-elsevier-live.s3.amazonaws.com/794eb3c9812b0732f1b8f7c9d8c6bd/CEGH_101132_edit_report.pdf

To track the status of your article throughout the publication process, please use our article tracking service:

http://authors.elsevier.com/TrackPaper.html?trk_article=CEGH101132&trk_surname=

For help with article tracking:
http://support.elsevier.com/app/answers/detail/a_id/90

Kindly note that now we have received your corrections, your article is considered finalised and further amendments are no longer possible.

For further assistance, please visit our customer support site at http://support.elsevier.com. Here you can search for solutions on a range of
topics. You will also find our 24/7 support contact details should you need any further assistance from one of our customer support
representatives.

Yours sincerely,
Elsevier Proof Central team

When you publish in an Elsevier journal your article is widely accessible. All Elsevier journal articles and book chapters are automatically
added to Elsevier's SciVerse Science Direct which is used by 16 million researchers. This means that Elsevier helps your research get
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factors. The atherogenic Index of Plasma (AIP) has been widely reported as a strong predictor 

and biomarker of CVD. We aim to determine the differences in Atherogenic Index of Plasma 

(AIP) profiles as a predictor of cardiac events and CVD risk factors between police officers 

and civilians in a developing country as an evaluation and strategic preventive measure for 

CVD. 

In this study, we found that there are significant differences in systolic and diastolic blood 

pressure, triglycerides, LDL-C, total cholesterol, fasting blood glucose, and the AIP between 

the police and civilian groups, with the latter showing a tendency of having higher rates. 

Summary, police officers have higher AIP and overall CVD risk compared to civilians, creating 

a necessity for aggressive CVD prevention strategies within the population. Early intervention 

is necessary for CVD prevention. 
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Table 1. Frequency and Percentage of Variables in Police and Civilian groups 

 

Variable 

 

Groups 

Police 

N=489 

Civilian 

N=489 

Sex  

- Women 

- Men 

 

32 (6.5%) 

457 (93.5%) 

 

301 (61.6%) 

188 (38.4%) 

Age (years) 

- 26-35 

- 36-45 

- 46-55 

- >55 

 

2 (0.4%) 

261 (53.4%) 

112 (22.9%) 

114 (23.3%) 

 

35 (7.2%) 

215 (44%) 

195 (39.9%) 

44 (9%) 

Systolic blood pressure 

- Normal 

- Pre-hypertension 

- Hypertension stage I 

- Hypertension stage II 

 

109 (22.3%) 

232 (47.4%) 

100 (20.4%) 

48 (9.8%) 

 

178 (36.4%) 

237 (48.5%) 

54 (11%) 

20 (4.1%) 

Diastolic blood pressure 

- Normal 

- Pre-hypertension 

- Hypertension stage I 

- Hypertension stage II 

 

121 (24.7%) 

224 (45.8%) 

107 (21.9%) 

37 (7.6%) 

 

139 (28.4%) 

235 (48.1%) 

93 (19%) 

22 (4.5%) 

BMI 

- Underweight 

- Normal 

- Overweight 

- Obesity 

 

2 (0.4%) 

64 (13.1%) 

261 (53.4%) 

162 (33.1%) 

 

3 (0.6%) 

89 (18.2%) 

239 (48.9%) 

158 (32.3%) 

Table Click here to access/download;Table;Table - CEGH.docx

https://www.editorialmanager.com/cegh/download.aspx?id=108268&guid=3e521ca1-7435-4bb3-b45e-7c34b2149e00&scheme=1
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Triglycerides 

- Normal 

- High 

 

224 (45.8%) 

265 (54.2%) 

 

321 (65.6%) 

168 (34.3%) 

LDL 

- Normal 

- High 

 

91 (18.6%) 

398 (81.4%) 

 

92 (18.8%) 

397 (81.2%) 

HDL 

- Normal 

- Low 

 

92 (18.8%) 

397 (81.2%) 

 

91 (18.6%) 

398 (81.4%) 

Total Cholesterol 

- Normal 

- High 

 

187 (38.2%) 

302 (61.8%) 

 

250 (51.1%) 

239 (48.9%) 

Fasting blood glucose 

- Normal 

- High 

 

382 (78.1%) 

107 (21.9%) 

 

420 (85.9%) 

69 (14.1%) 

AIP 

- Low Risk 

- Medium Risk 

- High Risk 

 

8 (1.6%) 

34 (7%) 

447 (91.4%) 

 

17 (3.5%) 

66 (13.5%) 

406 (83%) 
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Table 2. Mann Whitney Test analysis results 

 Median  

(Min-Max) 

Mean Rank P  

Systolic blood pressure 

- Civilian 

- Police 

 

120 (90-200) 

130 (90-210) 

 

429.05 

549.95 

 

0.000 

Diastolic blood pressure 

- Civilian 

- Police 

 

80 (70-120) 

80 (60-120) 

 

463.79 

515.21 

 

0.003 

BMI 

- Civilian 

- Police 

 

26.31 (15.7-50.96) 

25.97 (17.78-48.83) 

 

477.29 

501.71 

 

0.176 

Triglycerides 

- Civilian 

- Police 

 

120 (40-1378) 

162 (41-980) 

 

420.87 

558.13 

 

0.000 

LDL 

- Civilian 

- Police 

 

121 (59-280) 

125 (43-230) 

 

464.71 

514.29 

 

0.006 

HDL 

- Civilian 

- Police 

 

47 (29-83) 

47 (30-158) 

 

486.78 

492.22 

 

0.763 

Total Cholesterol 

- Civilian 

- Police 

 

200 (135-392) 

216 (105-375) 

 

447.23 

531.77 

 

0.000 

Fasting blood glucose 

- Civilian 

- Police 

 

92 (64-406) 

96 (70-493) 

 

460.52 

518.48 

 

0.001 

AIP 

- Civilian 

- Police 

 

0.42 (-0.08 – 1.66) 

0.55 (-0.11 – 1.36) 

 

430.44 

548.56 

 

0.000 
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Higher Cardiovascular Risks and Atherogenic Index of Plasma Found in Police Officers of 

Developing Country in Surabaya, East Java, Indonesia 

Running Title: Cardiovascular Risks in Police Officers 

 

1. ABSTRACT 

Background: Police officers are known for fieldwork shifts, psychological stress, and 

prolonged physical activity that are associated with cardiovascular disease (CVD). 

We aim to determine the differences in CVD risks factor and Atherogenic Index of 

Plasma (AIP) profiles as a predictor of cardiac events between police officers and 

civilians in a developing country as an evaluation and strategic preventive measure for 

CVD. 

 

Methods: 978 participants were enrolled as subjects in this cross-sectional study. Data 

used were obtained during medical check-ups using complete physical and laboratory 

examinations including blood pressure, body mass index (BMI), triglycerides (TG), 

low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol 

(HDL-C), total cholesterol, fasting blood sugar, and AIP between 2019 to 2020 at 

Bhayangkara State Police Hospital Surabaya. Mann-Whitney U test was performed 

using IBM SPSS version 25. 

 

Results: There are significant differences in systolic (p=0.000) and diastolic blood 

pressure (p=0.003), triglycerides (p=0.000), LDL-C (p=0.006), total cholesterol 

(p=0.000), fasting blood glucose (p=0.001), and the AIP (p=0.000) between the police 

and civilian groups, with the latter showing a tendency of having higher rates. 

Revised manuscript (without author details)
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Conclusions: CVD risk was found in both groups. Nevertheless, police officers have 

higher AIP and overall CVD risk compared to civilians, creating a necessity for 

aggressive CVD prevention strategies within the population.  

Keywords: Cardiovascular risks, atherogenic index of plasma, police officer, 

preventive cardiology, atherosclerosis 

2. INTRODUCTION 

Cardiovascular disease (CVD) is a concerning non-communicable disease due to its 

mortality rate1. CVD is the number one cause of death globally according to WHO, 

reaching 17.9 million in 2019 and is predicted to increase by 20302. The global 

prevalence of CVD has nearly doubled from 271 million in 1990 to 523 million in 

20193. In Indonesia, the number of CVD sufferers reached 1,017,290 in 20184, with 

the fourth-highest number of deaths worldwide due to CVD3. 

CVD can be prevented through lifestyle modification and avoiding risk factors such 

as hypertension, smoking, obesity, unhealthy diet, lack of physical activity, increased 

fasting blood sugar, and dyslipidemia. Dyslipidemia is an increase in total cholesterol, 

low-density lipoprotein cholesterol (LDL-C), triglycerides (TG) followed by a 

decrease in high-density lipoprotein cholesterol (HDL-C)5,6. Although therapies for 

heart disease have developed rapidly, lifestyle modification and risk management play 

an essential role in reducing CVD incidence. Maharani et al., 2019 stated that 

Indonesian adults had a high-risk CVD but low preventive treatment7.  A cohort study 

of a good lifestyle reduced by 40% the relative occurrence of CVD8. In the US, a 

national lifestyle change program was associated with a lower CVD incidence9. 
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The atherogenic Index of Plasma (AIP) has been widely reported as a strong predictor 

and biomarker of CVD. AIP, calculated with log (TG/HDL-C), has been used to 

measure blood lipids and an optimal indicator of dyslipidemia and CVD10. Another 

study stated that AIP is also a strong predictor of CVD in postmenopausal women11. 

An Iran study stated that AIP is closely related to physical activity and body mass 

index12. Moreover, A Chinese Population Study found that AIP was closely related to 

coronary artery disease13. Increased triglycerides and total cholesterol cause 

vasoconstriction and endothelial dysfunction in coronary arteries, thereby increasing 

the risk of coronary artery disease14. AIP strongly correlates with carotid intima wall 

thickening15. Meta-analysis states that lipid profile predicts cardiovascular outcome 

and mortality16. 

Police officers are known for fieldwork shifts and prolonged physical activity. Job-

specific risk factors are associated with sudden physical activity, psychological stress, 

and long work shifts17. Long working hours disrupt circadian rhythms, increasing 

cortisol. Chronic increases in the hormone cortisol cause hypertension, impaired 

vascular remodeling, increased TG, and insulin resistance which are risk factors for 

CVD. In addition, psychological stress leads to oxidative stress which causes vascular 

endothelial damage. Furthermore, stress also increases sympathetic nerves, releasing 

catecholamine hormones, increasing blood pressure and heart rate, and inflammatory 

cytokine response that causes CVD18. In vivo studies suggest that chronic stress mice 

have an increased immune response that exacerbates arterial inflammation with 

unstable plaque19. According to a study in the US, stressful police work is associated 

with the risk of sudden cardiac death, especially during an emergency, compared to 

non-emergency20. Therefore, the authors aim to determine the differences in CVD 

risks factor and Atherogenic Index of Plasma (AIP) profiles as a predictor of cardiac 
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events between police officers and civilians in a developing country as an evaluation 

and strategic preventive measure for CVD. 

3. METHODS 

489 police officers and 489 civilians were enrolled as participants in this cross-

sectional study. All participants have given their informed consent and ethics for this 

study was approved by the Bhayangkara State Police Hospital ethics committee with 

decision number 10/IV/2021/KEPK/RUMKIT on April 7, 2021. Data used in this 

study was simultaneously obtained during medical check-ups between 2019 to 2020 at 

Bhayangkara State Police Hospital Surabaya.  

All study samples met the inclusion criteria, namely 1) being an active field police 

officer (for police groups) and not working as field police officers (for civilian 

groups), 2) having completed the entire process of examination, 3) aged 21 or older, 

and 4) consented to being participants of study.  

Independent variables examined in this study are blood pressure, BMI, TG, LDL-C, 

HDL-C, total cholesterol, fasting blood sugar, and atherogenic index 

plasma.  Baseline characteristics including age and sex were recorded by interview 

and cross-checking with medical record.  

Blood pressure measurements were carried out in a sitting position with the hands 

resting on the examination table and the cubital fossa at the same level as the heart. 

The measurements were taken after the patient had rested for 5 minutes, and repeated 

for the next 15 minutes. A digital blood pressure meter (model: HEM-8172, Omron 

Healthcare Co., Ltd., Kyoto, Japan) was used. The cut off value of blood pressure in 

this study refers to ESC 2018 guideline with the following criteria: normal systolic 
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blood pressure <120 mmHg and diastolic blood pressure <80 mmHg; prehypertension 

120-139 mmHg for systolic blood pressure and 80-89 mmHg for diastolic blood 

pressure; stage I hypertension 140-159 mmHg for systolic blood pressure and 90-99 

mmHg for diastolic blood pressure; and stage II hypertension ≥ 160 mmHg for 

systolic blood pressure and ≥ 100 mmHg for diastolic blood pressure. 

Measurements of weight and height were carried out to find BMI (body mass index). 

BMI measurement used in this study refers to the WHO criteria measuring weight 

(kg) divided by (height)2 (m2), resulting <18.5 classified as Underweight; 18.5-24.9 

as Normal Weight; 25.0-29.9 as Overweight, and >30.0 as Obese. We used a 

mechanical weight scale (model: SMIC ZT-120, Gea Medical, Jakarta, Indonesia) for 

weight measurement. Height was measured by standing straight on the weight scale, 

barefooted, with the head facing straight ahead. 

Dyslipidemia according to American Heart Association criteria is an increase in total 

cholesterol > 200 mg/dl, LDL-C > 130 mg/dl, TG > 150 mg/dl followed by a decrease 

in HDL-C < 40 mg/dl. AIP was calculated with log (TG/HDL-C), resulting -0.3-0.1 as 

low risk, 0.1-0.24 as moderate risk, and > 0.24 as high-risk occurrence of 

cardiovascular disease. Fasting blood sugar cut off value was categorized as < 6.1 

mmol/L as normal and > 6.1 mmol/L as high. Blood samples were collected after 

overnight (8h) fasting and performed in the laboratory. 

4. STATISTICAL ANALYSIS 

Statistical tests using SPSS version 25. All variables were tested for normality using 

Kolmogorov-Smirnov and Shapiro-Wilk. Abnormal distributions are shown as mean 

and compared with the Mann-Whitney rank-sum test. Variables were then processed 

using the Mann-Whitney and Wilcoxon methods. Comparative analysis to determine 



6 
 

AIP and CVD risk in Police Officers and Civilian groups was carried out using the 

Mann-Whitney test. 

5. RESULTS 

978 participants were obtained, consisting of 489 police and 489 civilians. The 

participants were predominantly male with a mean age of 45.95 ± 7.42. Nearly half of 

the participants appear in the prehypertension group. More than 70% of the 

participants were overweight and obese with a mean BMI of 26.34 ± 3.86. High total 

cholesterol, high LDL, low HDL, and a high-risk score of AIP are primarily found. In 

contrast, the majority of the participants have normal fasting blood glucose and 

normal TG. More details about the participants are presented in Table 1. 

For comparison between police and civilian groups, the police group was 

predominantly by male while women were dominant in civilian groups. There is a 

significant difference in systolic and diastolic blood pressure, TG, LDL, total 

cholesterol, fasting blood glucose, and AIP with p <0.05.  Police tend to have higher 

results in those significant factors compared to civilian groups. However, there is no 

significant difference in BMI and HDL-C between police and civilian groups (Table 

2). 

6. DISCUSSION 

This study found that nearly half of the subjects had prehypertension, in the police 

and civilian groups. A study in Brazil reported that hypertension was the most 

common risk factor for CVD overall in both men and women. However, in each 

gender itself, prehypertension is mostly found in men (43.8%), while in women, 

normal blood pressure is mostly found (43.2%)21. Our study showed a significant 

difference in systolic blood pressure (p=0.000) and diastolic blood pressure (p=0.003) 
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between police and civilians. Police tend to have a high-stress work environment that 

leads to hypertension. A cohort study shows perceived stress and plasma oxidative 

stress is associated with hypertension in police officers22. In addition, a previous study 

stated that many police officers who worked for more than 6 years had hypertension, 

due to lack of activity outside of working hours23. 

BMI is correlated to CVD risk. In a group of farmers in Brazil, overweight farmers 

tend to have CVD21. A study in military police stated that more than a half police 

have obesity22. Study in the US stated that police tend to have obesity compared to the 

general population23. There was no significant difference in BMI between police and 

civilians in this study. This is because many factors affect BMI, such as lack of sleep, 

length of works, and lifestyle24.  According to a study in Brazil, there was no 

relationship between BMI in police officers who worked 6 hours/day with 24 

hours/day25 

Dyslipidemia is an increase in total cholesterol, LDL-C, TG followed by a decrease in 

HDL-C26. This study showed significant differences in total cholesterol, LDL-C, and 

TG between police and civilian groups (p < 0.05). In the police group, most of them 

had high total cholesterol (61.8%) and TG (54.2%). This was in contrast to the 

civilian group, which had normal total cholesterol (51.1%) and TG (65.6%). Police 

officers with a stressful environment and work level are at risk of high pressure tend 

to be at risk of dyslipidemia. Previous research showed an association between stress 

levels and hypertriglyceridemia in police officers27. This is supported by a study in 

Genoa that states a relationship exists between stress levels and increases in 

triglycerides and total cholesterol in police officers28. 
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The prevalence of high fasting blood sugar was found in 21.9% in the police group 

and 14.1% in the non-police group. There was a significant difference in fasting blood 

sugar between the police and non-police groups (p = 0.001). A study in Ethiopia 

stated that high-ranking police officers were more at risk of developing diabetes 

mellitus than low-ranking police officers (AOR = 3.8, 95% CI, 1.1–13.7)29. This is 

because high-ranking police officers tend to have a higher stress burden, thereby 

increasing the risk of developing diabetes mellitus. Psychological stress leads to 

oxidative stress, thereby triggering insulin resistance18. Studies in India found that 

police officers were more likely to have impaired fasting glucose than other 

workers30. Another study in the military police population of Bahia, Brazil stated that 

28.1% had impaired fasting glucose31. 

AIP is an index consisting of TG and HDL-C and is a strong predictor of CVD and 

can be used as an alternative screening if all atherogenic parameters have normal 

results10. In this study, 91.4% of the police group were classified as high-risk groups. 

There is a significant difference in AIP between the police and civilian groups. Police 

tend to have hypertriglyceridemia, low HDL-C, and high total cholesterol increasing 

CVD incidence. In addition, AIP showed an association between protective and 

atherogenic lipoproteins used to predict CVD32. 

This study shows significant differences in systolic blood pressure, diastolic blood 

pressure, TG, fasting blood glucose, and AIP between police and civilian groups. 

Studies in India show that police tend to have a high risk of CVD. In addition, a 

previous study stated the police have a risk for metabolic syndrome23. Moreover, 

another study showed that operational police had a higher cardiovascular risk 

compared to non-operational police33. This is slightly different in the study by Strauss 
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et al., 2020 which stated that there were no significant differences in HDL-C, TG, 

blood pressure, and BMI between female police officers and office workers34. 

7. STUDY LIMITATION 

This study is of a relatively small sample size. The smoking habits, stress factor, and 

complete history of illness of subjects were not recorded. Furthermore, testings such as 

electrocardiogram, echocardiography, or CT-A calcium score may provide further 

valuable information. A cohort study design is recommended for future in order to 

describe risks factor of the disease. 

8. CONCLUSION 

CVD risk was found in both groups. Nevertheless, police officers have higher AIP 

and overall CVD risk compared to civilians, creating a necessity for aggressive CVD 

prevention strategies within the population. Early intervention is necessary for CVD 

prevention.  
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