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Abstract.

Objective:

Thisisalongitudinal observationlooking for the emergence of metabolicsyndrome (MetS)inarapid
response police unit.

Methods:

After taking informed consent, measurements were taken of blood pressure, body mass index (BMI),
waist circumference, triglycerides, HDL-cholesterol, and fasting blood glucose periodically in 2019,
2021, and 2023 in January. 146 police officers enrolled out of 148 screened and 117 completed the
study.

Results:

In four years, the proportion of individuals with MetS values exceeding the norm increased by
20-30% for each component with 56 new cases of impaired metabolic parameters and 13 new cases of
MetS observed among 110 previously unaffected police officers.

Conclusion:

A significant increase in the numbers of Metabolic Syndrome was found, particularly via its effects
onbloodlipid levelsin police personnel which itself a highly stressful professional. Futurelongitudinal
studies with continuous stress monitoring and comparing with a control will more in-depth knowledge
into it.
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1. INTRODUCTION. can compromise resilience characteristics such as
faith and the capacity to forgive [4-6]. There is
evidence that excessive stress can negatively im-
pact both physical and mental health [7-8], even
though certain levels of stress may enhance perfor-
mance. Stress has been linked to autoimmunity,

migraines, obesity, muscle tension and backache,

Modern society is plagued by stress, which has
becomeaglobal publichealthissue[1,2]. Contin-
uous stress can result in unproductive ruminating,
which consumes energy and reinforces the expe-
rience of stress [3]. In addition, excessive stress

*Corresponding author.
Email address: idreeskem@gmail.com (Idrees S A)

elevated cholesterol, coronary heart disease, hy-
pertension, and other issues affecting the quality
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of life in humans [9-11].

Workplace psychological stress is regarded as
arisk factor for metabolic syndrome (MetS). The
modern world is facing a pandemic of lifestyle dis-
orders that necessitate changes made consciously
by individuals, and stress management strategies
are the best lifestyle ever devised, with potential
in the prevention, management, and rehabilita-
tion of prevalent lifestyle disorders [12]. Several
theoretical models have been utilized to quantify
occupational stress exposure. In the occupational
field, the Job Demand Control Support (DCS)
model by Karasek [13] and the Effort—Reward Im-
balance (ERI) model by Siegrist et al. [14] are the
two most popular general models. It has been
determined that police officers are at a signifi-
cant risk for MetS and coronary heart disease.
MetS-related parameters, such as impaired fast-
ing glucose and impaired glucose tolerance, are
moreprevalentin police officersthanin otherem-
ployees, and alterations in biochemical parame-
ters are correlated with self-perceived stresslevels
[15-18].

In a limited sample of female police officers,
the Buffalo Cardio-Metabolic Occupational Po-
lice Stress study found a significant correlation
between stress and MetS [19]. A recent longitu-
dinal study confirmed that psychological distress
can predict incident dyslipidemia in police officers
[20].

We hypothesized that employees exposed to
greater occupational stress have a higher preva-
lence of metabolic syndrome orits components.
This study’s objective was to examine the rela-
tionship between stress and metabolic syndrome
inahealthypopulation,namelythe police officers
of a rapid response unit.

2. MATERIALS AND METHODS.

2.1. Study design and population.

After obtaining the informed consent of the
participants, this study started in 2019 in Jan-
uary. In 2019, 146 out of 148 employees partic-
ipated; one female worker was excluded to pre-
ventgenderbias. 117policeofficers completed the
study. The primary reason for leaving the cohort
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was transfer to other police divisions (20 individ-
uals), followed by retirement (6 individuals) and
death (3 officers).

Components of the metabolic syndrome were
defined bythe International Diabetes Federation
(IDF) guide and the National Cholesterol Ed-
ucation Programme Expert Panel on Detection
Evaluation and Treatment of High Cholesterol in
Adults [21, 22].

2.2. Data Collection.

Measurements were taken for blood pressure,
body mass index (BMI), waist circumference,
triglycerides, HDL-cholesterol, and fasting blood
glucose periodically in 2019, 2021, and 2023 in
January.

2.3. Statistical Analysis.

Students paired t-test was used to comparison
between different parameters overtime. The Sta-
tistical Package for Social Science (IBM/ SPSS)
for Windows (rel. 20.0) was utilized for analyses.

3. RESULTS.

At the start of the study, the sample’s mean
age was 35 years. The average duration of ser-
vice in the police department was 14 years. More
than half of the policemen (73) were officers,
while the rest held higher ranks and were compen-
sated marginally more than officers. At baseline,
there were 55 cases of obesity, 18 cases of high
blood pressure, 13 cases of hypertriglyceridemia,
13 cases of low HDL cholesterol, and 4 cases of
high fasting glucose. 7 out of 145 individuals had
MetS atbaseline.

During the three years of observation of the
subjects who completed the follow-up, the preva-
lence of obesity, high blood pressure, hypertriglyc-
eridemia, low HDL cholesterol, and highfasting
glucosewere 93, 36, 21,18, and 5, respectively, af-
ter the observation period. In four years, the pro-
portion of individuals with MetS values exceed-
ing the norm increased by 20-30% for each com-
ponent. There were 56 new cases (incidence) of
obesity, hypertension, hypertriglyceridemia, low
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HDL-cholesterol, and high fasting glucose. Com-
pared to baseline, the mean levels of total choles-
terol, triglycerides, and blood glucose had in-
creased by 7, 5, and 5, respectively, while HDL-
cholesterol had decreased by 4. All distinctions
were statistically significant (paired-samples Stu-
dent’s t-test, p<0.001). Twenty people were re-
ported to have three or more metabolic compo-
nents, indicating a MetS diagnosis. 13 new cases
of MetS were observed among 110 previously un-
affected police officers.

4. DISCUSSION.

Numerous prior studies have shown that life
stress causes MetS and that stress may also be
caused by occupational issues [23, 24]. How-
ever, distinguishing between work and life stress
is problematic due to the difficulty of observing
apopulationinwhich occupational stressors pre-
dominate. In our study, police officers’ continu-
ous exposure to hazards associated with lawen-
forcement allowed them to disregard stressful life
events. Numerous cross-sectional observations,
utilizing the ERI model or other validated ques-
tionnaires, as well as longitudinal studies, which
adopted measures of self-perceived stress [25], or-
ganizational justice [26], or job strain according
to Karasek’s model [13], demonstrated an associa-
tion between occupational stress and MetS. More-
over, baseline distress was associated with an in-
creased risk of MetS at follow-up [27]. These stud-
ies all support the hypothesis that protracted oc-
cupational stress can increase the risk of MetS.
Because of this, we believe it is essential to per-
petually monitor the metabolic parameters in a
specific professional group.

Blood lipids appeared to have the strongest re-
lationship among MetS components in this co-
hort. Hypertriglyceridemia was significantly more
prevalent among distressed officers. Given the
limited number of observations, these findings
should be interpreted with caution.

All of the aforementioned police research is
cross-sectional. Only one follow-up study [28]
that reported an increased incidence of dyslipi-
demia among Chinese traffic control officers was
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discovered. Additional longitudinal studies of the
type we conducted could provide valuable evi-
dence for planning interventions to reduce police
officers’ exposure to work-related stress, MetS,
and associated health risks. Concerning potential
underlying mechanisms of MetS, there is evidence
that the relationship between work stress and
MetSis mediated byindirect effects on health be-
havior and direct effects on neuroendocrine stress
pathways [16]. Numerous studies, both cross-
sectional and longitudinal, have linked occupa-
tional stress to unhealthy behavior and adipos-
ity. Chronic stress heightens susceptibility to diet-
related abdominal obesity and oxidative stress,
which in turn may induce insulin resistance, dys-
lipidemia, and impaired glucose tolerance.

5. CONCLUSION.

This research lends support to the notion that
the physical health of police professionals should
be paid attention to with periodic monitoring of
all metabolic parameters for early intervention.
Every effort must be made to prevent downplay-
ing the issue. The application of prevention to
healthy individuals is necessary to avoid distress
that may result in disease. The community’s
safety is contingent upon the health of law en-
forcement personnel. Because of this, we must
prioritize the prevention of stress among police of-
ficers and combat the stigma associated with dis-
tress and disease. Our findings should motivate
researchers to conduct additional prospective in-
vestigations. Programs designed to reducework
stress and enhance lifestyles could provide signif-
icant health and productivity benefits for police
officers.

6. LIMITATIONS.

The limitations of this study include a small
sample population who were included in this
study. The findings of this study cannot be gen-
eralized for a larger sample population. Further-
more, thelack of acomparison group also poses a
limitation for this study’s findings.

September 22, 2023


https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=26

7. ACKNOWLEDGEMENT.

Weare thankful to the patients; without them,
the study could not have been done. We are
thankful to the supporting staff of our hospital
who were involved in the patient care of the study

group.

8. LIST OF ABBREVIATIONS.

BMI- body mass index

HDL- high-density lipoprotein

MetS- metabolic syndrome

DCS- Demand Control Support

ERI- Effort—Reward Imbalance

IDF- International Diabetes Federation
SPSS- Statistical Package for Social Science
ERI- elective replacement indicator

9. Source of Funding.
The study was not funded.

10. Conflict of interest.

The authors report no conflicts of interest in
this work.

11. PUBLISHER DETAILS.

Publisher: Student’s Journal of Health
Research (SJHR)

(ISSN 2709-9997) Online

Category: Non-Governmental & Non-profit
Organization

Email: studentsjournal2020@gmail.com
WhatsApp: +256775434261

Location: Wisdom Centre, P.O.BOX. 148,
Uganda, East Africa.

of
Health
Researct

Africa

Student’s Journal of Health Research Africa
Vol. 4 No. 9 (2023): September 2023 Issue
https://doi.org/10.51168/sjhrafrica.v4i9.649

Original article

12. REFERENCES.

1. Mottillo S, Filion KB, Genest J, Joseph L,
Pilote L, Poirier P, et al. The metabolic syn-
drome and cardiovascular risk: a systematic
review and meta-analysis. J Am Coll Cardiol
2010 56 1113—1132.

2. Esposito K, Chiodini P, Colao A, Lenzi A,
Giugliano D. Metabolic syndrome and risk
of cancer: a systematic review and meta-
analysis. Diabetes Care. 2012;
35(11):2402-11.

3. Bhandari R, Kelley GA, Hartley TA, Rockett
IR. Metabolic syndrome is associated with
increased breast cancerrisk: a systematicre-
view with meta-analysis. Int J Breast Can-
cer. 2014; 2014:189384.

4. Siervo M, Harrison SL, Jagger C, Robin-
son L, Stephan BC. Metabolic syndrome and
longitudinal changes in cognitive function:
a systematic review and meta-analysis. J
Alzheimers Dis. 2014; 41 (1):151-61.

5. Magnavita N, Fileni A. Work stress and
metabolic syndrome in radiologists: first ev-
idence. Radiol Med. 2014; 119(2):142-8.

6. Magnavita N. Work-related psychological in-
jury is associated with metabolic syndrome
components in apparently healthyworkers.
PLoS One, 2015; 10(6):0130944.

7. Kang MG, Koh SB, Cha BS, Park JK, Woo
JM, Chang SJ. Association between job
stress on heart rate variability and metabolic
syndrome in shipyard male workers. Yonsei
Med J. 2004; 45(5):838—46.

8. Kawada T. Relationship between compo-
nents of the metabolic syndrome and job
strain using a brief job stress questionnaire
(BJSQ). Int Arch Occup Environ Health.
2013; 86(6):725-6. doi: 10.1007/ s00420-013-
0870-0

9. Djindjic N, Jovanovic J, Djindjic B, Jo-
vanovic M, Jovanovic JJ. Associations
between the occupational stress index and
hypertension, type 2 diabetes mel- litus,
and lipid disorders in middle-aged men and
women. Ann OccupHyg. 2012; 56(9):1051—
62.

September 22, 2023


https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=26

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Chandola T, Brunner E, Marmot M. Chronic
stress at work and the metabolic syndrome:
prospective study. BMJ. 2006; 332:521—-525.

Edwards EM, Stuver SO, Heeren TC, Fred-
man L. Job strain and incident metabolic
syndrome over 5 years of follow-up: the
coronary artery risk development in young
adults study. J Occup Environ Med
2012(54);1447-1452.

Bergmann N, Gyntelberg F, Faber J. The
appraisal of chronic stress and the develop-
ment of the metabolic syndrome: a system-
aticreview of prospective cohort studies. En-
docr Connect. 2014; 3(2):R55— 80. doi:
10.1530/EC-14-0031

Karasek RA. Job demands. job decision lat-
itude. and mental strain. Implication for job
redesign. Adm Sci Q 1979; 24: 285—-308
Siegrist J. Adverse health effects of high-
effort/low-reward conditions. J Occup
Health Psychol 1996; 1:27—41

Kivimaki M, Nyberg ST, Batty GD, Frans-
son EI, Heikkila K, Alfredsson L, et al. Job
strain as a risk factor for coronary heart
disease: a collaborative meta-analysis of in-
dividual participant data. Lancet 2012,
380(9852):1491-1497.

Nieuwenhuijsen K, Bruinvels D, Frings-
Dresen M. Psychosocial work environment
and stress-related disorders, a systematic
review. Occup Med 2010, 60(4):277-286.
Janczura M, Bochenek G, Nowobilski R,
Dropinski J, Kotula-Horowitz K, Laskow-
icz B, et al. The relationship of metabolic
syndrome with stress, coronary heart dis-
ease and pulmonary function—an occupa-
tional cohort-based study. PLoS One. 2015;
10(8):e0133750

Joseph PN, Violanti JM, Donahue R, An-
drew ME, Trevisan M, Burchfiel CM, et al.
Police work and subclinical atherosclerosis. J
Occup Environ Med. 2009;51(6):700—707.
Kumar P, Mallik D, Mukhopadhyay DK,
Sinhababu A, Mahapatra BS, Chakrabarti
P. Prevalence of diabetes mellitus, impaired
fasting glucose, impaired glucose tolerance,

20.

21.

22,

23.

24.

25.

26.

27,

28.

Student’s Journal of Health Research Africa
Vol. 4 No. 9 (2023): September 2023 Issue
https://doi.org/10.51168/sjhrafrica.v4i9.649

Original article

and its correlates among police personnel in
Bankura District of West Bengal. Indian J
Public Health. 2013; 57:24—28.

Walvekar SS, Ambekar JG, Devaranavadagi
BB. Study on serum cortisol and perceived
stress scale in the police constables. J Clin
Diagn Res. 2015; 9(2):BC10—4.
International Diabetes Foundation IDF.
2006. The IDF consensus worldwide defini-
tion of the metabolic syndrome. Available:
http://www.idf.org/webdata/docs/IDF_Me
ta_def final.pdf

National Cholesterol Education Program:
Executive summary of the third report of
the National Cholesterol Education Pro-
gram (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment
Panel IIT). JAMA 2001;285: 2486—2497
Hartley TA, Burchfiel CM, Fekedulegn D,
Andrew ME, Knox SS, Violanti M. Associ-
ations between police officer stress and the
metabolic syndrome. Int J Emerg Ment
Health. 2011; 13:243-256

Magnavita N, Garbarino S, Siegrist J. Stress
inpolice: assessment methods. GIt Med Lav
Ergon 2014; 36 (4): 400—404

Soderberg M, Rosengren A, Hillstrom J, Liss-
ner L, Torén K. A cross-sectional study of
the relationship between job demand-control,
effort-reward imbalance and cardiovascular
heart disease risk factors. BMC Public
Health 2012, 12:1102

da Silva ME, Coeli CM, Ventura M, Pala-
cios M, Magnanini MM, Camargo TM, et al.
Informed consent for record linkage: a
systematic review. J Med Ethics. 2012;
38(10):639—42.

Legislative Decree 196, 30/6/2003 “Codice
in materia di protezionedeidatipersonali”.
Available at: http://garanteprivacy.it/web
/guest/home/docweb/-/docweb-display/doc
web/1311248

Chen X, Leng L, Yu H, Yang XL, Dong GH,
Yue S, et al. Psychological distress and dys-
lipidemiain Chinese police officers: a 4-year

September 22, 2023


https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=26
http://www.idf.org/webdata/docs/IDF_Me
http://garanteprivacy.it/web

Student’s Journal of Health Research Africa
Vol. 4 No. 9 (2023): September 2023 Issue
https://doi.org/10.51168/sjhrafrica.v4i9.649

Original article

follow-up study in Tianjin, China. J Occup
Environ Med. 2015; 57(4):400- 5.

6 September 22, 2023


https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=26

