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Highlights
•	Metabolic syndrome prevalence among studied teachers was 25.8%.
•	Ten-year cardiovascular diseases risk: low 73%, borderline 8.8%, intermediate 15.1% and high 3.1%.
•	Key risk factors: age, marriage, work duration, education, smoking, diabetes mellitus and obesity.
•	Promotion of healthy behaviors, such as a balanced diet and regular exercise, is essential for teachers.
•	School health programs should address teacher stress and overall health needs.

Abstract
Objectives: Educators face a wide range of recognized biological, physical, and other workplace hazards making them more susceptible to increasing 
the prevalence of metabolic syndrome (MetS) and associated cardiovascular diseases (CVDs) risks. The current research aimed to evaluate the prev-
alence of MetS and the likelihood of CVDs among school teachers. Material and Methods: A cross-sectional study was conducted on 281 partic-
ipants chosen from schools in the El-Maadi region of Cairo, Egypt. Socio-demographic, occupational, and medical data were collected. Standard 
procedures were employed to assess fasting blood glucose (FBG), and lipid profile. Metabolic syndrome was defined using criteria from the Inter-
national Diabetes Federation (IDF). The 10-year atherosclerotic cardiovascular disease (ASCVD) risk was estimated using the ASCVD risk score es-
timator as per the 2019 American College of Cardiology and American Heart Association guideline. Results: Metabolic syndrome had an overall 
prevalence rate of 25.8%. Among the instructors evaluated, 73% had a low 10-year risk of getting CVDs, whereas 3.1% had a high risk. The study 
identified significant correlations between the prevalence of MetS and many characteristics, including age, marital status, length of job, level of ed-
ucation, smoking, prevalence of diabetes and hypertension, central obesity, measured blood pressure, FBG levels, and dyslipidemia among the par-
ticipants. Conclusions: School teachers exhibit a considerable prevalence of MetS and risk of CVDs. Health promotion activities and stress manage-
ment interventions should be implemented. Int J Occup Med Environ Health. 2025;38(3):309–323
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CVDs and MetS, has been influenced by changes in the 
working environments of a variety of professional groups, 
particularly school instructors [8,13].
In numerous countries, educators comprise a substantial 
and expanding proportion of the labor force. Teaching is 
one of the most stressful professions, characterized by high 
levels of stress, burnout, and absenteeism. Educators face 
a wide range of recognized biological, physical, and other 
workplace hazards [14].
Teacher stress can stem from various sources depending 
on the grade level taught. These sources include issues re-
lated to curriculum and administration, job progression, 
extensive verbal communication, work overload due to 
large class sizes, student motivation, and prolonged stand-
ing. Teachers often experience role conflict, job security 
concerns, and overwhelming responsibilities, especially 
under extreme time constraints. In addition to physical or 
environmental risks, such as noise, stress can arise from 
managing student misbehavior [15].
While numerous studies have investigated the prevalence of 
MetS and CVD risk in the general adult population world-
wide, no published data is available on Egyptian school 
teachers. Therefore, the current study investigated the prev-
alence of MetS and the risk of CVDs among Egyptian school 
teachers, facilitating early identification, appropriate man-
agement, and effective control of related illnesses.

MATERIAL AND METHODS
A cross-sectional study was conducted on school teach-
ers in the El-Maadi region of Cairo, Egypt, in January–
May 2024. The available population was 500 teachers after 
applying the inclusion and exclusion criteria. Those aged 
≥40 years, with at least 5 years of continuous working ex-
perience in this occupation without leave, were included 
in the study. Teachers were excluded if they had CVD, were 
pregnant, taking low-density lipoprotein (LDL)-lowering 
medication, refused to participate in any research proce-
dures or were ill at the time of the study. Based on esti-

INTRODUCTION
Noncommunicable diseases (NCDs) are widely acknowl-
edged as the primary cause of sickness on a global scale. 
Cardiovascular diseases (CVDs) were responsible for 
the bulk of the 42 million deaths globally in 2018, total-
ing 18.6 million. According to the WHO, the number of 
individuals affected with diabetes is estimated to reach 
425 million [1,2]. In Egypt, the annual death rate from 
CVDs is 40%, and 20.9% of people aged 20–79 years have 
diabetes, which caused 122 684 fatalities in 2021 [3,4].
Metabolic syndrome (MetS) is becoming more common 
worldwide and is connected to a greater risk of many NCDs, 
including CVDs and type 2 diabetes mellitus (T2DM) [5]. 
These conditions are associated with increased rates of ill-
ness and death, as well as large healthcare expenses [6]. 
Prior research has shown that patients with MetS have 
a 2 times higher risk of developing cardiovascular illnesses 
and a 5 times higher chance of developing T2DM [7,8].
Metabolic syndrome is a collection of risk factors for CVDs 
and T2DM. These risk factors include high blood sugar lev-
els (hyperglycemia), abnormal lipid levels (dyslipidemia), 
high blood pressure (BP) (hypertension), and obesity. 
The condition is correlated with a substantial susceptibility 
to CVDs and is projected to impact a min. 20% of the world-
wide population [9]. The adult population of Egypt has 
a very high incidence of MetS, standing around 55% [10].
The diagnostic criteria for MetS include elevated BP, plasma 
triglycerides, obesity (as measured by waist circumfer-
ence [WC] or body mass index [BMI]), high-density lipo-
protein (HDL) cholesterol, and fasting blood sugar (FBS) 
levels [11]. According to the National Cholesterol Education 
Program Adult Treatment Panel III (NCEP ATP III), an in-
dividual is diagnosed with MetS if ≥3 of these 5 compo
nents exceed predefined clinical thresholds [12]. A com
bination of genetic, metabolic, behavioral (especially re-
lated to diet and exercise), cultural, environmental, and 
socioeconomic factors contributes to the development of 
MetS. The increase in lifestyle-related illnesses, including 
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Anthropometric measurements
The weight was measured using a handheld digital scale 
and reported to the closest 0.1 kg.
Height was obtained with precision to the closest 0.1 cm 
using a measuring tape affixed to a wall.
The BMI was determined by dividing the weight of the in-
dividual in kilograms by the square of the height in me-
ters and indicated as:

	– underweight for BMI <18.5 kg/m2,
	– normal weight range for BMI of 18.5–24.9 kg/m2,
	– overweight for BMI of 25–29.9 kg/m2,
	– obesity for BMI ≥ 30 kg/m2.

These classifications are based on the 2005 guidelines of 
the WHO [17].
Waist circumference was measured using a rigid plastic 
measuring tape that does not stretch. It was positioned 
half an inch above the umbilicus, and the measured val-
ues were rounded to the closest 0.1 cm. Abdominal obesity 
is characterized by a ≥94 cm WC for males and ≥80 cm 
for women [18].

Blood pressure
The participants’ BP was assessed using a sphygmoma-
nometer after sitting and resting for a min. 5 min, with 
their arms placed on a table. Two measurements were ob-
tained during a single visit, and the average was utilized as 
the final value. Participants were directed to refrain from 
smoking, consuming coffee or tea, and participating in 
any physical activity for a min. 30 min before the assess-
ment. Hypertension was diagnosed if the diastolic BP was 
≥90 mm Hg and/or the systolic BP was ≥140 mm Hg, in 
accordance with national standards [19].

MetS definition
The definition of MetS was established based on the cri-
teria provided by the International Diabetes Federa-
tion (IDF). Participants were classified as being at risk 
for MetS if they exhibited triglyceride levels ≥150 mg/dl, 

mates of the sample size, 281 teachers out of the 500 were 
selected using the Microsoft Excel (simple random tech-
nique) to participate in the study.

Sample size
In order to evaluate the prevalence of MetS among Egyp-
tian school instructors, the sample size was calculated  
to find the minimum appropriate number. A literature  
review indicated that prevalence in similar contexts ran
ged 22–29% [9,16], with an average of mean (M) ± standard 
deviation (SD) 25.5±3.5%. Assuming this is the true popu-
lation prevalence, a study of 255 participants is required to 
achieve 95% confidence interval (CI), with a 6% margin of 
error, using the generic Z test. The sample size was increased 
by 10% to 281 participants (instead of 255) to account for po-
tential dropouts. To calculate the sample size StatCalc, Epi 
Info v. 7.2.5 for MS Windows (Centers for Disease Control 
and Prevention, Atlanta, USA) was employed.

Methodology
The research strategy and testing protocols were commu-
nicated to each participant, and after receiving full infor-
mation, each individual gave informed written permission. 
The Ethical Committee of the Faculty of Medicine, Cairo Uni-
versity, Egypt, approved the study (N-79-2024). The study 
was executed in adherence to the ethical principles outlined 
in the Declaration of Helsinki in October 2013.
All participants were subjected to the following proce-
dures: interview questionnaire, anthropometric measure-
ments and BP measurement.

Interview questionnaire
The interview questionnaire included socio-demographic 
history (age, marital status, smoking habits, medical his-
tory, and anthropometric measurements) and occupa-
tional history (working hours per day, working days per 
week, years of employment, teaching stage, additional 
jobs, and previous employment).
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peripheral blood sample was drawn from each partici-
pant via venipuncture using a sterile, disposable syringe in 
the early morning. The sample was placed in a plain tube 
for centrifugation and serum separation to measure FBS, 
total serum cholesterol, triglyceride levels, and HDL cho-
lesterol using enzymatic colorimetric tests. Total choles-
terol, HDL cholesterol, and triglyceride levels were used to 
estimate serum LDL cholesterol [22].

Statistical methods
Data were coded and inserted into the SPSS software v. 28 
(IBM Corp., Armonk, USA). The test known as the Shap-
iro-Wilk was implemented to evaluate the degree of nor-
mality of the data. The authors used either M±SD or me-
dian (range) to report numerical variables. To compare 
the 2 groups, the Mann-Whitney test for non-normally dis-
tributed variables and the unpaired t-test for normally dis-
tributed variables were employed [23]. Frequencies (num-
bers) and relative frequencies (percentages) were reported 
for categorical variables. The exact test was employed when 
the anticipated frequency was <5, and the chi-square (χ²) 
test was employed to compare categorical data [24]. A cor-
relation between quantitative variables was determined us-
ing Spearman’s correlation coefficient [25]. Linear regres-
sion analysis was conducted to identify the statistically sig-
nificant independent predictors of the ASCVD score using 
all the socio-demographic, occupational, and medical vari-
ables of the studied teachers[26]. Statistical significance 
was determined by p < 0.05.

RESULTS
The study sample comprised 281 teachers aged 40–59 years,  
with age of M±SD 47.26 ± 5.75 years. Of the participants, 
30.2% were >50 years, while 69.8% were 40–50 years 
old. The sample included 56.6% females and 43.4% 
males, with 87.5% being married. Regarding their teach-
ing background, 29.6% taught at the primary level, 
33.3% at the preparatory level, and 37.1% at the second-

HDL cholesterol levels <40 mg/dl for men or <50 mg/dl for 
females, fasting blood glucose (FBG) levels ≥110 mg/dl, 
or BP ≥130/85 mm Hg. Central obesity is characterized 
by a WC of ≥94 cm in males and ≥80 cm in women. Par-
ticipants were identified with MetS if they fulfilled ≥3 of 
the preceding requirements [20].

CVD risk assessment utilizing
the Atherosclerotic Cardiovascular Disease (ASCVD) 
Risk Estimator
The ASCVD Risk Estimator is designed to be used in con-
junction with the 2018 American College of Cardiol-
ogy and the American Heart Association (ACC/AHA) 
Guideline on the Management of Blood Cholesterol and 
the 2013 ACC/AHA Guideline on the Assessment of Car-
diovascular Disease Risk [21]. By using the Pooled Cohort 
Equations and lifetime risk prediction tools, this Risk Es-
timator helps patients and healthcare professionals to esti-
mate their 10-year and lifetime risks for ASCVD, which is 
defined as coronary death or nonfatal myocardial infarction 
or fatal or nonfatal stroke. Arnett et al. established a guide-
line that offers a scientifically supported strategy for manag-
ing risk factors comprehensively in order to decrease the oc-
currence of CVD [21]. To calculate the 10-year risk score for 
ASCVD, you need to provide information on gender, age, 
race, BP, cholesterol profile, antihypertensive therapy, his-
tory of T2DM, and smoking history. The findings were clas-
sified into 4 risk categories:

	– minimal risk (<5%),
	– the danger level is considered borderline when it falls 

between 5% and 7.4%,
	– the risk level is considered intermediate when it falls 

between 7.5% and 19.9%,
	– elevated risk (≥20%).

Sample collection and analysis
Each participant was instructed to fast for 12 h and refrain 
from exercise or smoking before blood sampling. A 5 ml 
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were classified as obese (BMI >30), with BMI M±SD 
28.95±4.48, and 28.89±5.23 kg/m2 for males and fe-
males, respectively. Only 11.3% and 11.9% of the teach-
ers had a history of diabetes and hypertension, respec-
tively. Blood pressure measurements during the study in-
dicated that 37.7% of the participants had elevated BP 
(≥140/90 mm Hg), while 62.3% had normal BP. The M±SD 
of BP measurements, FBS levels, and lipid profile figures 
for the group are also shown (Table 1 and 2).
According to the criteria of the IDF, 25.8% of the teachers 
were diagnosed with MetS. The 10-year ASCVD risk score, 

ary level. Teaching experience ranged 14–39 years, with 
8–14 working hours/day and 5–7 working days/week.
Regarding educational attainment, 85.5% of the teachers 
held a university degree, and 14.5% had a postgraduate 
degree. Less than one-fourth (24.5%) of the teachers were 
smokers, with a median (Me) = 22 pack/year.
The study found that 59.1% of the teachers exhibited a WC 
exceeding the typical range, with M±SD 100.35±15.32 cm, 
and 88.78±16.34 cm across males and females, respec-
tively. The normal WC is <94 cm in males and <80 cm 
in females. Regarding BMI, 34.6% of the respondents 

Table 1. Mean, standard deviations, and ranges of some personal, occupational, and medical data among the studied teachers (N = 281),  
Cairo, Egypt, January–May 2024

Variable M SD Min. Max Me Range

Socio-demographic and behavioral
age [years] 47.26 5.75 40.00 59.00
duration of employment [years] 25.35 6.16 14.00 39.00
working time

h/day 11.65 1.53 8.00 14.00
days/week 5.90 0.36 5.00 7.00

smoking [pack/year] 22 0–40
Medical

BMI [kg/m2]
male 28.95 4.48 21.50 46.70
female 28.89 5.23 20.20 46.70

waist circumference [cm]
male 100.35 15.32 71.0 140.00
female 88.78 16.34 62.00 129.00

blood pressure [mm Hg]
systolic 131.73 21.01 90 170
diastolic 83.63 11.51 60 110

fasting blood sugar [mg/dl] 101.14 21.96 62.00 166.00
cholesterol [mg/dl]

total 195.33 41.13 125.00 316.00
HDL 51.13 12.49 20.50 94.70
LDL 116.30 45.63 36.00 248.30

triglycerides 145.97 29.34 76.10 199.00
atherosclerotic cardiovascular disease risk score 2.2 0.1–38.8
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calculated according to the 2018 ACC/AHA guidelines, 
showed that 73% of the teachers were at low risk, 8.8% at 
borderline risk, 15.1% at intermediate risk, and 3.1% at high 
risk. The ASCVD risk score was Me = 2.2 (Table 1).
A statistically significant higher prevalence of MetS was 
observed among teachers >50 years old (54.1%) compared 
to those aged 40–50 years (13.3%). Female teachers had 
a slightly lower prevalence of MetS (25.2%) compared to 
males (26.2%), and this difference was not statistically sig-
nificant. Married teachers had a statistically significant 
higher prevalence of MetS (26.4%) compared to unmar-
ried teachers (20%).
Teachers with >20 years of experience had a significantly 
higher prevalence of MetS (31.1%) compared to those with 
≤20 years (p = 0.021). Teachers with a postgraduate de-
gree had a significantly higher prevalence of MetS (53.7%) 
compared to those with only a university degree (20.8%).
While no statistically significant difference in MetS preva-
lence was found across different teaching stages, teachers 
at the secondary level had the highest prevalence (31.7%). 
Diabetic and hypertensive teachers had significantly higher 
MetS prevalence rates (84.4% and 78.8%, respectively) 
compared to non-diabetic and non-hypertensive individ-
uals. Similarly, teachers with a BMI >30 kg/m2 and/or in-
creased WC had significantly higher MetS prevalence rates 
(61.9% and 39.8%, respectively) compared to those with 
a BMI <30 kg/m2 and/or normal WC. Teachers with ele-
vated BP (either diagnosed hypertensive or not) had a sig-
nificantly higher MetS prevalence (51.9%) compared to 
those with normal BP measurements.
Significant associations were observed between the oc-
currence of MetS and the following factors: age, years of 
teaching, number of working days/week, number of work-
ing hours/day, number of smoked packs of cigarettes/year, 
BMI, BP, FBS, and lipid profile (Table 3).
Atherosclerotic cardiovascular disease score compo-
nents only include systolic and diastolic BP, cholesterol, 
and HDL; however, in this manuscript, the authors include 

Table 2. Frequencies of some socio-demographic, occupational, 
and medical data in addition to the prevalence of metabolic syndrome 
and atherosclerotic cardiovascular disease (ASCVD) risk categories 
among the studied teachers, Cairo, Egypt, January–May 2024

Variable
Participants
(N = 281)

n %

Socio-demographic and behavioral

age group

40–50 years 196 69.8

>50 years 85 30.2

sex

male 122 43.4

female 159 56.6

marital state

married 246 87.5

single 16 5.7

widow 9 3.2

divorced 10 3.6

smoking (yes) 69 24.5

Occupational

educational level

university 240 85.5

postgraduate 41 14.5

stage of teaching

primary 83 29.6

preparatory 94 33.3

secondary 104 37.1

Medical

history of diabetes (yes) 32 11.3

history of hypertension (yes) 33 11.9

BMI >30 kg/m2 (yes) 97 34.6

increased waist circumference (yes) 166 59.1

increased blood pressure measurements (yes) 106 37.7

metabolic syndrome (yes) 72 25.8

ASCVD risk

low 205 73.0

borderline 25 8.8

intermediate 42 15.1

high 9 3.1
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Table 3. The association between the diagnosis of metabolic syndrome (MetS) among the studied teachers (N = 281) and their socio-demographic, 
occupational, and medical data, Cairo, Egypt, January–May 2024

Participants
[n (%)] p

M±SD
p

with MetS without MetS with MetS without MetS

Socio-demographic and behavioral
age [years] 0.013* 50.12±5.98 46.26±5.34 <0.001

40–50 years 26 (13.3) 170 (86.7)
>50 years 46 (54.1) 39 (45.9)

sex 0.939
male 32 (26.2) 90 (73.8)
female 40 (25.2) 119 (74.8)

marital status 0.047
married 65 (26.4) 181 (73.6)
unmarried 7 (20) 28 (80)

smoking [packs/year] 9.8±23.39 7.97±15.88 0.048
Occupational

duration of employment [years] 0.021 28.59±6.2 24.23±5.75 <0.001
≤20 years 12 (13.6) 76 (86.4)
>20 years 60 (31.1) 133 (68.9)

educational level 0.015
university 50 (20.8) 19079.2)
postgraduate 22 (53.7) 19 (46.3)

stage of teaching 0.063
primary 16 (19.3) 67 (80.7)
preparatory 23 (24.5) 71 (75.5)
secondary 33 (31.7) 71 (68.3)

working time
h/day 12.24±1.28 11.44±1.567 0.004
days/week 6±0.316 5.86±0.36 0.037

Medical
history of diabetes (yes) 27 (84.4) 5 (15.6) <0.001
history of hypertension (yes) 26 (78.8) 7 (21.2) <0.001
BMI

kg/m2 36.6±3.71 25.8±4.55 0.018
>30 kg/m2 (yes) 60 (61.9) 37 (38.1) <0.001

increased waist circumference (yes) 66 (39.8) 100 (60.2) <0.001
increased blood pressure measurements (yes) 55 (51.9) 51 (48.1) <0.001
blood pressure [mm Hg]

systolic 144.85±26.68 127.3±16.74 <0.001
diastolic 89.68±10.09 81.61±11.32 <0.001
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decreased levels of physical exercise. The objective of this 
investigation was to determine the prevalence of MetS 
and the corresponding risk of CVDs among the Egyptian 
school instructors who were surveyed. The study results 
revealed an overall MetS prevalence of 25.8% (72 subjects) 
among the participants. Similarly, a recent cross-sectional 
study among 216 urban South African school teachers 
reported a MetS prevalence of 29% [16]. Additionally, 
22% of school teachers in Ogbomoso, Nigeria, were found 
to have MetS [9]. Another observational research employ-
ing a cross-sectional design, conducted among 200 basic 
education teachers in Viçosa-MG, Brazil, found a MetS 
prevalence of 20% [27]. A previous cross-sectional study 
among secondary school teachers in Mysore, India, re-
ported a MetS prevalence of 38.3% (115 out of 300 teach-
ers) [28]. Using criteria from the IDF when the presence 
of at least 3 components of MetS was assessed among 
the studied teachers, more than one-fourth of the evalu-
ated group was diagnosed with MetS.
It was noted that MetS prevalence increased with age, 
from 13.3% in the 40–50-year age group to 54.1% in 
the >50‑year age group. Similarly, Monica et al. [29] re-
ported age-specific MetS prevalence among 256 school 

all studied variables to test the relationship between stud-
ied variables and ASCVD risk.
Spearman correlation analysis showed positive correla-
tions between the ASCVD risk score and age, years of 
employment, number of working days/week, number 
of working hours/day, number of smoked packs of cig-
arettes/year, BMI, systolic BP, diastolic BP, FBS, choles-
terol, triglycerides, and LDL levels. A negative correla-
tion was observed between the ASCVD risk score and 
HDL levels (Table 4).
Using all the obtained socio-demographic, occupational, 
and medical data of the studied teachers, linear regres-
sion analysis identified smoking (pack/year), duration of 
employment in years, serum LDL, and FBS as the statis-
tically significant independent predictors of the ASCVD 
risk (Table 5).

DISCUSSION
The present study involved 281 Egyptian teachers from 
schools in the El-Maadi region of Cairo, Egypt, where par-
ticipants face workplace stress, the consequences of ur-
banization, and dietary changes, such as heightened avail-
ability of processed meals, inconsistent meal timings, and 

Participants
[n (%)] p

M±SD
p

with MetS without MetS with MetS without MetS

Medical – cont.

fasting blood sugar [mg/dl] 108.20±22.63 98.69±21.28 0.017
cholesterol [mg/dl]

total 213.78±40.81 188.92±39.42 0.001
HDL 44.81±12.37 53.33±11.81 <0.001
LDL 138.89±41.22 108.45±44.61 <0.001

triglycerides 164.87±26.15 139.40±27.57 <0.001

HDL – high-density lipoprotein; LDL – low-density lipoprotein.
Bolded are statistically significant p-value.

Table 3. The association between the diagnosis of metabolic syndrome among the studied teachers (N = 281) and their socio-demographic, occupational, 
and medical data, Cairo, Egypt, in January–May 2024 – cont.
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number of days of employment/week and hours/day. Com-
parable conclusions were deduced from a recent investi-
gation into the incidence of MetS among manual laborers 
in a manufacturing facility in the Republic of Korea [36].
Regarding the educational level of the studied teachers, 
those with a postgraduate degree had a statistically signif-
icant higher MetS prevalence (53.7%) compared to those 
with only a university degree (20.8%). This may be attrib-
uted to the considerable stress faced by teachers prepar-
ing for postgraduate studies, which likely contributed to 
the development of MetS.

teachers in Chennai, India. With an aging population, 
the increasing prevalence of MetS poses a threat due to 
rising rates of chronic illnesses and comorbidities [30].
In addition, the study determined that the prevalence 
of MetS was 26.2% in males and 25.2% in females, sug-
gesting that the risk of developing MetS is virtually equal 
for both male and female teachers. Similar results were re-
ported by Narayanappa et al. [28] in their study of MetS in-
cidence among secondary school teachers in Mysore, India. 
A more recent study among the academic staff of Shahja-
lal University in Bangladesh found that although the dif-
ference was not statistically significant, MetS prevalence 
was slightly higher in female staff members (52.3%) than 
in males (45.8%) [31]. In the progression of MetS, gen-
der-specific variations are not universal; rather, they are 
associated with social and economic status, stress related 
to work, body fat composition, and ethnicity, as stated in 
a systematic review conducted by Cornier et al. [32].
In the current study, married teachers had a statistically 
significant higher prevalence of MetS (26.4%) compared 
to unmarried teachers (20%). Supporting these findings, 
a study in Makassar, South Sulawesi, Indonesia, found 
an extremely high MetS prevalence (98%) among mar-
ried school teachers [8]. In many developing nations, 
the likelihood of ailment may be elevated by the medi-
cal expenses related to conflictive social contacts in mar-
riage, which can function as a substantial psychosocial 
stressor [33].
Undoubtedly, individuals with chronic work stress are 
likely to develop MetS. They face various stressful life 
events related to workload, finances, and health, which 
may be associated with insulin resistance, obesity, and 
other risk factors for MetS [34,35]. Consequently, the cur-
rent study found a statistically significant increase in MetS 
prevalence (31.1%) among teachers who had worked 
for >20 years compared to those with ≤20 years of ser-
vice (p = 0.021). The higher incidence of MetS was statis-
tically significantly associated with the rise in the average 

Table 4. Spearman’s correlations between the atherosclerotic 
cardiovascular disease (ASCVD) risk score among the studied 
teachers (N = 281) and their socio-demographic, occupational, 
and medical data (N = 281), Cairo, Egypt, January–May 2024

Variable
Spearman’s correlation

r p

Socio-demographic and behavioral

age 0.6 <0.001

duration of employment 0.614 <0.001

working time

h/day 0.353 <0.001

days/week 0.374 <0.001

smoking 0.557 <0.001

Medical

BMI 0.481 0.013

waist circumference 0.473 0.031

blood pressure

systolic 0.373 <0.001

diastolic 0.311 <0.001

fasting blood sugar 0.184 0.020

cholesterol

total 0.490 <0.001

HDL –0.465 <0.001

LDL 0.545 <0.001

triglycerides 0.337 <0.001

HDL – high-density lipoprotein; LDL – low-density lipoprotein.
Bolded are statistically significant p-value.
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dicates that the development of numerous MetS determi-
nants, including low-grade inflammation, insulin resis-
tance, renin-angiotensin-aldosterone system activation, 
and obesity, can be influenced by elevated fructose and 
sodium consumption. The combination of these modifi-
cations, as well as fructose-stimulated salt absorption in 
the renal tubules and small intestine, can result in hyper-
tension and a state of salt excess [38].
According to the study results, the prevalence of MetS 
among hypertensive teachers was 78.8%. Examination 
of the studied subjects revealed that those with elevated 
BP measurements had a statistically significant higher 
MetS prevalence of 51.9% compared to those with nor-
mal BP measurements. Subjects with elevated BP were ei-
ther undiagnosed cases of hypertension or uncontrolled 
cases. Furthermore, the diagnosis of MetS was signifi-
cantly linked to measured BP figures among the studied 
teachers. Similar previous studies emphasized the asso-
ciation between MetS prevalence and diagnosed cases of 
hypertension or even a maternal and/or paternal history 
of the disease among the studied teachers or academic 
staff [9,27–29,31].
It is noteworthy that 2 critical factors are required for 
the development of MetS: first, adult weight gain asso-
ciated with body fat accumulation, and second, a pro-
pensity to accumulate ectopic fat in intra-abdominal 
organs such as the liver, pancreas, and heart. It is cru-

No statistically significant variance in MetS prevalence was 
detected among teachers at different educational stages 
(primary, preparatory, or secondary). Similar results were 
found in a study of MetS prevalence among Indian school 
teachers [29]. Dealing with young students is very stress-
ful, and teaching the complex curricula of higher stages is 
also challenging.
Hyperglycemia is the hallmark of T2DM, a metabolic dis-
order that is caused by deficiencies in either insulin se-
cretion or activity, or perhaps both. Metabolic syndrome 
is a collection of cardiovascular risk factors that includes 
central adiposity, hypertension, elevated FBG, elevated 
triglycerides, and a decrease in HDL cholesterol. Insu-
lin resistance or obesity associated with insulin resistance 
are the established etiologies of MetS, which is occasion-
ally referred to as insulin resistance syndrome or syn-
drome X [37]. The prevalence of MetS among the diabetic 
teachers studied was 84.4%. Moreover, a statistically sig-
nificant association was observed between FBS levels and 
MetS prevalence among the studied teachers. A substantial 
correlation between the incidence of MetS and a present 
and/or previous family history of T2DM among the teach-
ers under investigation has been noted in numerous prior 
studies [9,27–29].
Although the mechanisms that underlie the development 
of MetS-related hypertension are less well understood, hy-
pertension is a critical element of MetS. The evidence in-

Table 5. The statistically significant independent predictors of atherosclerotic cardiovascular disease (ASCVD) risk revealed by linear regression analysis 
of the socio-demographic, occupational, and medical data of the studied teachers (N = 281), Cairo, Egypt, January–May 2024

Predictor B SE β t p 95% CI for B

Constant –12.761 1.913 –6.672 <0.001 –16.539–(–8.982)

Smoking 0.176 0.018 0.512 9.645 <0.001 0.140–0.211

Duration of employment 0.301 0.055 0.300 5.512 <0.001 0.193–0.409

Low-density lipoprotein (LDL) 0.040 0.007 0.294 5.549 <0.001 0.026–0.054

Fasting blood sugar 0.034 0.015 0.121 2.285 0.024 0.005–0.064

β - standarized coefficient; B - unstandarized coefficient; SE - standard error.
Bolded are statistically significant p-value.
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of intra-abdominal fat, which is metabolically active and 
releases free fatty acids into the portal circulation, is as-
sociated with resistance to insulin action or insulin defi-
ciency. The liver metabolizes free fatty acids into triglyc-
erides, potentially resulting in hypertriglyceridemia [39]. 
The study results revealed that MetS diagnosis among 
the studied teachers was significantly linked to the com-
ponents of the lipid profile (Table 3). Similarly, dyslipid-
emia was significantly associated with MetS prevalence 
and CVD risk among school teachers in several previous 
studies [9,16,27–29,31].
Furthermore, smoking significantly contributes to MetS 
occurrence. Smoking raises the body’s levels of insulin-
antagonistic hormones, including catecholamines, cor-
tisol, and growth hormone. It enhances lipolysis, which 
increases triglyceride levels. Additionally, nicotine en-
courages fat breakdown, and impaired fasting glucose is 
believed to result from β-cell damage in the pancreas due 
to free fatty acids produced through these pathways [40]. 
In the present study, smoking was significantly associated 
with MetS diagnosis among the studied teachers, consis-
tent with findings from previous studies [31,40,41]. How-
ever, no association was found in other studies [42].
The assessment of 10-year ASCVD risk among the stud-
ied teachers was estimated using the ASCVD risk score 
estimator per the 2018 ACC/AHA guidelines. According 
to the findings, the majority of the teachers in the study 
were at risk of developing CVD within 10 years, but with 
varying levels of risk: 73% had a low risk, 8.8% had a bor-
derline risk, 15.1% had an intermediate risk, and 3.1% 
had a high risk (Table 2). The ASCVD risk score among 
the studied population was Me = 2.2 (Table 1). Several 
previous studies emphasized the susceptibility of school 
teachers to developing CVDs in the presence of MetS 
components and other risk factors, such as stress and un-
healthy lifestyles [15,43,44].
Spearman correlation analysis in Table 4 confirmed 
the conclusion that MetS is a condition involving a clus-

cial to remember that body fat cannot be accurately pre-
dicted by BMI alone. While WC predicts body fat, it does 
so more accurately in terms of risk factors for cardio-
metabolic diseases, as it can identify individuals with 
lower BMI who have higher levels of intra-abdominal 
fat accumulation [7]. Central obesity may decrease in-
sulin’s ability to uptake glucose, leading to insulin resis-
tance. Tumor necrosis factor-α and interleukin-6, 2 pro-
inflammatory adipokines produced by adipose tissue, 
are responsible for this process. Additionally, the acti-
vation of the renin-angiotensin system contributes to 
hypertension [27]. In the present study, teachers with 
a BMI >30 kg/m2 and/or increased WC had a statistically 
significant higher MetS prevalence compared to those 
with a BMI <30 kg/m2 and/or normal WC. In agreement 
with these results, Narayanappa et al. [28] reported that 
obesity was the most common risk factor for MetS preva-
lence among the studied school teachers, with a percent-
age of 63.3%. Another more recent study found that ab-
dominal obesity is one of the most common components 
of MetS among the studied school teachers [29].
Dyslipidemia, characterized by aberrant lipid profiles, 
is a significant contributor to the development of MetS 
and is one of the primary underlying causes of CVD and 
T2DM in afflicted persons. The dyslipidemia that is linked 
to MetS is characterized by increasing levels of triglycer-
ides, decreased levels of HDL, and increased levels of LDL. 
The prevalence of insulin resistance and central obesity 
in persons with MetS has been associated with a group 
of lipid profile abnormalities. Compensatory hyperinsu-
linemia and insulin resistance in individuals with MetS re-
sult in the increased generation of LDL particles. The rel-
ative insufficiency of lipoprotein lipase leads to decreased 
production of HDL particles and removal of triglyceride-
rich lipoproteins (TRLs) during periods of fasting and af-
ter eating. The primary lipid profile anomaly in MetS is 
the increased concentration of cholesteryl ester-rich fast-
ing and postprandial TRLs. The heightened breakdown 
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moting behaviors, such as a balanced diet and regular ex-
ercise. Additionally, school health programs should fo-
cus on helping teachers manage stress and address their 
health needs to create a healthy learning environment. 
Finally, further research with more representative sam-
ples is necessary to gain accurate insights into the preva-
lence of MetS and CVD risk across various subgroups of 
school teachers, which will assist in developing and imple-
menting preventive strategies and interventions for high-
risk populations.

Limitations and points of strength of the study
It is essential to emphasize the limitations of this study. 
It employed a cross-sectional design in the first place. 
Nonetheless, an effort was made to calculate and randomly 
choose the sample, which contributed to the study’s in-
creased validity. Another drawback was the exclusion of 
additional variables including nutrition, exercise, and psy-
chological aspects that may affect the MetS and CVD risk. 
However, one of the strengths of this work, according to 
the published data, was that it is the first study to deter-
mine the prevalence of MetS and associated risk of CVD 
among the Egyptian school teachers. The results revealed 
a considerable MetS prevalence and CVD risk among 
the studied teachers, so these findings should be verified 
with longitudinal, large-scale and multi-central studies.
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ter of risk factors specific to CVDs. In addition to personal 
and occupational risk factors, the cluster of metabolic fac-
tors includes abdominal obesity, high BP, impaired fasting 
glucose, and dyslipidemia. Consequently, the ASCVD risk 
score showed positive correlations with age, years of em-
ployment, number of working hours per day, number of 
working days per week, number of smoked packs of cig-
arettes per year, systolic blood pressure, diastolic blood 
pressure, BMI, WC, and serum levels of FBG, cholesterol, 
triglycerides, and LDL. Furthermore, a negative correla-
tion between the ASCVD risk score and serum HDL levels 
was noted. Linear regression analysis revealed that the sta-
tistically significant independent predictors for ASCVD 
risk in this study were smoking (pack/year), duration of 
employment in years, and serum levels of LDL and FBG.
Finally, the prevalence of CVD and MetS among teach-
ers in Egypt is influenced by physical inactivity, poor eat-
ing habits, and inadequate sleep as well as psychologi-
cal factors like depression, anger, and anxiety which are 
mainly due to long working hours without leave. These 
factors are major risk factors that influence and predict 
these illnesses. Excessive workloads, low levels of profes-
sional conflict, a lack of social support at work, and a de-
cline in professional autonomy were also found to be psy-
chological risk factors for teachers.

CONCLUSIONS
The prevalence of MetS among the studied school teachers 
was 25.8%, while the 10-year risk of developing CVDs was 
low for 73%, borderline for 8.8%, intermediate for 15.1%, 
and high for 3.1% of the teachers. Risk factors contribut-
ing to MetS included older age, marriage, longer work du-
ration, higher educational level, increased smoking (packs 
per year), history of diabetes and hypertension, obesity, 
elevated FBG, high BP, and dyslipidemia. The study high-
lighted the importance of regular screening to detect these 
conditions early. Screening for NCDs is essential to raise 
awareness and motivate individuals to adopt health-pro-



IJOMEH 2025;38(3) 321

﻿� METABOLIC SYNDROME AND CVD RISK IN SCHOOL TEACHERS    O R I G I N A L  P A P E R

9.	Akintunde AA, Saka WA, Adeniyi DB, Salawu AA, Opadi-
jo  OG. Cardio-metabolic risk factors and metabolic syn-
drome: A study of the prevalence and level of awareness of 
related risk factors among school teachers in Ogbomoso, 
South West Nigeria. Ann Health Res. 2017;3(1):50-9. 

10.	Bassyouni  M, Mysara  M, Wohlers  I, Busch  H, Saber-
Ayad M, El-Hadidi M. A comprehensive analysis of genetic 
risk for metabolic syndrome in the Egyptian population via 
allele frequency investigation and Missense3D predictions. 
Sci Rep. 2023;13(1):20517. https://doi.org/10.1038/s41598-​
023-​46844-z.

11.	Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, 
Franklin BA, et al. Diagnosis and management of the meta-
bolic syndrome: an American Heart Association/National 
Heart, Lung, and Blood Institute Scientific Statement. Cir-
culation. 2005;112(17):2735-52. https://doi.org/10.1161/
CIRCULATIONAHA.105.169404.

12.	Huang PL. A comprehensive definition for metabolic syn-
drome. Dis Model Mech. 2009;2(5-6):231-7. https://doi.​org/​
10.​1242/dmm.001180.

13.	Afiaenyi IC, Nwagwu CC. Cardiovascular risk factors among 
private primary school teachers in Onitsha North Local 
Government Area, Anambra State. J Dietitians Assoc Nige-
ria. 2022;13(1):19-27. https://doi.org/10.4314/jdan.v13i1.3.

14.	Agyapong B, Obuobi-Donkor G, Burback L, Wei Y. Stress, 
Burnout, Anxiety and Depression among Teachers: A Scop-
ing Review. Int J  Environ Res Public Health. 2022;​19(17):​
10706. https://doi.org/10.3390/​ijerph​191710706.

15.	Greiw ASH, Gad Z, Mandil A, Wagdi M, Elneihoum A. Risk 
Factors for Cardiovascular Diseases among School Teachers 
in Benghazi, Libya. Ibnosina. J Med BS. 2010;2(4):168-77. 
https://​doi.org/10.18203/2320-6012.ijrms20183625.

16.	Veldsman T, Swanepoel M, Brits JS, Monyeki MA. The rela-
tionship between physical activity, body fatness and meta-
bolic syndrome in urban South African school teachers: 
The sympathetic activity and ambulatory blood pressure in 
Africans study. Afr J Prim Health Care Fam Med. 2022;14(1): 
a3133. https://doi.org/10.4102/phcfm.v14i1.3133.

Statistical analysis: Basma Hussein Mourad
Interpretation of results: Basma Hussein Mourad
References: Mona Abdallah Ramadan, 
Aisha Safwat Saif Eldeen, Basma Hussein Mourad

REFERENCES

1.	Global Burden of Disease (GBD). Diseases and Injuries Col-
laborators. Global burden of 369 diseases and injuries in 204 
countries and territories, 1990–2019: a  systematic analysis 
for the Global Burden of Disease Study 2019. Lancet. 2020;​
396(10258):1204-22.

2.	World Health Organization (WHO) [Internet]. Geneva: WHO; 
2020  [cited 2024 Dec 25]. Monitoring health for the SDGs 
2020. Available from: https://www.who.int/gho/pu​bli​ca​tions/
world_​health_statistics/2020/en/.

3.	International Diabetes Federation (IDF). IDF Diabetes Atlas, 
10th ed. Brussels, Belgium; 2021.

4.	Reda A, Ragy H, Saeed K, Alhussaini MA. A semi-systematic 
review on hypertension and dyslipidemia care in Egypt-high-
lighting evidence gaps and recommendations for better pa-
tient outcomes. J Egypt Public Health Assoc. 2021;96(1):32. 
https://doi.org/10.1186/s42506-021-00096-9.

5.	Grundy SM. Metabolic syndrome update. Trends Cardiovasc 
Med. 2016;26(4):364-73. https://doi.org/10.1016/​j.tcm.​2015.​
10.004.

6.	Blakely T, Kvizhinadze G, Atkinson J, Dieleman J, Clarke P. 
Health system costs for individual and comorbid noncom-
municable diseases: An analysis of publicly funded health 
events from New Zealand. PLoS Med. 2019;16(1):e1002716. 
https://doi.org/10.1371/journal.pmed.1002716

7.	Han TS, Lean ME. A clinical perspective of obesity, metabolic 
syndrome and cardiovascular disease. JRSM Cardiovasc Dis. 
2016;5:2048004016633371. https://doi.​org/​10.​1177/​20​4​8​0​0​4​
0​1​6633371.

8.	Hasan N, Hadju V, Jafar N, Thaha RM. Prevalence of meta-
bolic syndrome (MetS) and determinants among obese 
teachers in Makassar, Indonesia.  IMJM. 2019;18(2):29-38. 
https://doi.org/10.31436/imjm.v18i2.100.

https://doi.org/10.1038/s41598-023-46844-z
https://doi.org/10.1038/s41598-023-46844-z
https://doi.org/10.1161/CIRCULATIONAHA.105.169404
https://doi.org/10.1161/CIRCULATIONAHA.105.169404
https://doi.org/10.1242/dmm.001180
https://doi.org/10.1242/dmm.001180
https://doi.org/10.4314/jdan.v13i1.3
https://doi.org/10.3390/ijerph191710706
https://doi.org/10.18203/2320-6012.ijrms20183625
https://doi.org/10.4102/phcfm.v14i1.3133
https://www.who.int/gho/publications/world_health_statistics/2020/en/
https://www.who.int/gho/publications/world_health_statistics/2020/en/
https://doi.org/10.1186/s42506-021-00096-9
https://doi.org/10.1016/j.tcm.2015.10.004
https://doi.org/10.1016/j.tcm.2015.10.004
https://doi.org/10.1371/journal.pmed.1002716
https://doi.org/10.1177/2048004016633371
https://doi.org/10.1177/2048004016633371
https://doi.org/10.31436/imjm.v18i2.100


IJOMEH 2025;38(3)322

O R I G I N A L  P A P E R      M.A. RAMADAN ET AL.�﻿

26.	Chan YH. Biostatistics 201: Linear regression analysis. Sin-
gapore Med J. 2004;45(2):55-61.

27.	Oliveira RA, Amorim PR, Moreira OC, Júnior RJ, Lima LM, 
Marins JC. Prevalence of Metabolic Syndrome and Associ-
ated Factors in Basic Education Teachers. Rev Andal Med 
Deporte. 2019;12(3). https://doi.org/10.33155/​j.ramd.​2017.​
05.003.

28.	Narayanappa  S, Manjunath  R, Kulkarni  P. Metabolic Syn-
drome among Secondary School Teachers: Exploring the Ig-
nored Dimension of School Health Programme. J Clin Di-
agn Res. 2016;10(4):LC10-4. https://doi.org/10.7860/​JCDR/​
2016/14868.7631.

29.	Monica  SJ, John  S, Madhanagopal  R. Metabolic Syndrome 
among Female School Teachers: A Sedentary Occupational Sec-
tor. Indian J  Occup Environ Med. 2023;27(3):229-34. https://​
doi.​org/10.4103/ijoem.ijoem_261_22.

30.	Hirode G, Wong RJ. Trends in the Prevalence of Metabolic 
Syndrome in the  United States, 2011-2016.  JAMA. 2020;​
323(24):2526-8. https://doi.org/10.1001/jama.2020.4501.

31.	Ali N, Samadder M, Shourove JH, Taher A, Islam F. Preva-
lence and factors associated with metabolic syndrome in 
university students and academic staff in Bangladesh. Sci 
Rep. 2023;​13(1):19912. https://doi.org/10.1038/s41598-​023-​
46943-x.

32.	Cornier MA, Dabelea D, Hernandez TL, Lindstrom RC, Steig AJ,  
Stob NR et al. The metabolic syndrome. Endocr Rev. 2008;​
29(7):​777-822. https://doi.org/10.1210/er.2008-0024.

33.	Troxel WM, Matthews KA, Gallo LC, Kuller LH. Marital qual-
ity and occurrence of the  metabolic syndrome in women. 
Arch Intern Med. 2005;165(9):1022-7. https://doi.​org/​10.​
1001/​archinte.165.9.1022.

34.	Pyykkönen AJ, Räikkönen K, Tuomi T, Eriksson JG, Groop L, 
Isomaa BO. Stressful life events and the metabolic syndrome: the 
prevalence, prediction and prevention of diabetes (PPP)-Botnia 
Study. Diabetes care 2010;33(2):​378-84. https://doi.​org/​10.​2337/
dc09-1027

35.	Eftekhari S, Alipour F, Aminian O, Saraei M. The association 
between job stress and metabolic syndrome among medical 

17.	World Health Organization (WHO) [Internet]. Geneva: WHO; 
2005 [cited 2024 Dec 25]. WHO STEPS surveillance manual: 
the WHO STEPwise approach to chronic disease risk factor 
surveillance/Noncommunicable Diseases and Mental Health, 
World Health Organization. Available from: https://​iris.​who.
int/handle/10665/43376.

18.	Misra A, Wasir JS, Vikram NK. Waist circumference criteria 
for the diagnosis of abdominal obesity are not applicable uni-
formly to all populations and ethnic groups. Nutrition. 2005;​
21(9):​969-76. https://doi.org/10.1016/j.​nut.​2005.​01.​007.

19.	James PA, Oparil S, Carter BL, Cushman WC, Himmelfarb CD, 
Handler  J, et  al. Evidence-based guideline for the manage-
ment of high blood pressure in adults: report from the panel 
members appointed to the Eighth Joint National Committee 
(JNC 8). JAMA. 2014;311(5):507-20. https://​doi.​org/​10.1001/
jama.​2013.284427.

20.	Alberti KG, Zimmet P, Shaw J. Metabolic syndrome – a new 
worldwide definition. A Consensus Statement from the In-
ternational Diabetes Federation. Diabet Med. 2006;​23(5):​
469-80. https://doi.org/10.1111/j.1464-5491.​2006.​01858.x.

21.	Arnett DK, Blumenthal RS, Albert MA , Buroker AB, Gold-
berger ZD, Hahn EJ, et al. ACC/AHA Guideline on the Pri-
mary Prevention of Cardiovascular Disease: A  Report of 
the American College of Cardiology/American Heart Asso-
ciation Task Force on Clinical Practice Guidelines. Circula-
tion 2019;140(11):e596-e646. https://doi.org/10.1161/​CIR.​
0000000000000678.

22.	Cordova CM, Schneider CR, Juttel ID, Cordova MM. Com-
parison of LDL-cholesterol direct measurement with the es-
timate using the Friedewald formula in a sample of 10,664 
patients. Arq Bras Cardiol. 2004;83(6):482-1. https://doi.​org/​
10.1590/S0066-782X2004001800006.

23.	Chan YH. Biostatistics102: Quantitative Data – Parametric and 
Non-parametric Tests. Singapore Med J. 2003a;44(8):391-6.

24.	Chan YH. Biostatistics 103: Qualitative Data –Tests of Inde-
pendence. Singapore Med J. 2003b;44(10):498-503.

25.	Chan  YH. Biostatistics 104: Correlational Analysis. Singa-
pore Med J. 2003c;44(12):614-9.

https://doi.org/10.33155/j.ramd.2017.05.003
https://doi.org/10.33155/j.ramd.2017.05.003
https://doi.org/10.7860/JCDR/2016/14868.7631
https://doi.org/10.7860/JCDR/2016/14868.7631
https://doi.org/10.1001/jama.2020.4501
https://doi.org/10.1038/s41598-023-46943-x
https://doi.org/10.1038/s41598-023-46943-x
https://doi.org/10.1210/er.2008-0024
https://doi.org/10.1001/archinte.165.9.1022
https://doi.org/10.1001/archinte.165.9.1022
https://doi.org/10.2337/dc09-1027
https://doi.org/10.2337/dc09-1027
https://iris.who.int/handle/10665/43376
https://iris.who.int/handle/10665/43376
https://doi.org/10.1016/j.nut.2005.01.007
https://doi.org/10.1001/jama.2013.284427
https://doi.org/10.1001/jama.2013.284427
https://doi.org/10.1111/j.1464-5491.2006.01858.x
https://doi.org/10.1161/CIR.0000000000000678
https://doi.org/10.1161/CIR.0000000000000678
https://doi.org/10.1590/S0066-782X2004001800006
https://doi.org/10.1590/S0066-782X2004001800006


IJOMEH 2025;38(3) 323

﻿� METABOLIC SYNDROME AND CVD RISK IN SCHOOL TEACHERS    O R I G I N A L  P A P E R

Seoul under 40 years old. PLoS One. 2021;19:16(8): e0256257. 
https://doi.org/10.1371/journal.pone.0256257

41.	Wang J, Bai Y, Zeng Z, Wang J, Wang P, Zhaoet Y et al. Asso-
ciation between life-course cigarette smoking and metabolic 
syndrome: a discovery-replication strategy. Diabetol Metab 
Syndr. 2022;14(1):11. https://doi.org/10.1186/​s13​098-​022-
00784-2

42.	Bhanushali CJ, Kumar K, Wutoh AK, Karavatas S, Habib MJ, 
Daniel M, et al. Association between Lifestyle Factors and 
Metabolic Syndrome among African Americans in the 
United States. J Nutr Metab. 2013;516475. https://doi.​org/​
10.​1155/2013/516475

43.	Riechmann-Wolf  M, Jankowiak  S, Schulz  A, Hegewald  J, 
Romero Starke K, Liebers F, et al. Self-reported cardiovas-
cular health of teachers: results from the 5-year follow-up 
of the Gutenberg Health Study cohort. Int Arch Occup En-
viron Health. 2021;94(2):251-9. https://doi.org/10.1007/​s00​
420-​020-01576-9

44.	Karmakar A, Bhattacharyya A, Biswas B, Dasgupta A, Ban-
dyopadhyay L, Paul B. Effect of educational intervention on 
risk factors of cardiovascular diseases among school teach-
ers: a quasi-experimental study in a suburb of Kolkata, West 
Bengal, India. BMC Public Health. 2023;23(1):2304. https://​
doi.​org/10.1186/s12889-023-17227-w.

university staff. J Diabetes Metab Disord 2021;20(1):321-7. 
https://doi.org/10.1007/s40200-021-00748-9

36.	Lee HE, Kawachi I. Impact of Reduced Working Hours and 
Night Work Hours on Metabolic Syndrome: A Quasi-Exper-
imental Study. Saf Health Work. 2023;14(1):59-65. https://
doi.org/10.1016/j.shaw.2022.11.001

37.	James M, Varghese TP, Sharma R, Chand S. Association Be-
tween Metabolic Syndrome and Diabetes Mellitus Accord-
ing to International Diabetic Federation and National Cho-
lesterol Education Program Adult Treatment Panel III Crite-
ria: A Cross-sectional Study. J Diabetes Metab Disord. 2020;​
19(1):437-43. https://doi.org/10.1007/s40200-020-00523-2

38.	Soleimani M, Barone S, Luo H, Zahedi K. Pathogenesis of 
Hypertension in Metabolic Syndrome: The Role of Fructose 
and Salt. Int J Mol Sci. 2023;24(5):4294. https://doi.​org/​10.​
3390/​ijms24054294

39.	Haile K, Haile A, Timerga A. Predictors of Lipid Profile Ab-
normalities Among Patients with Metabolic Syndrome in 
Southwest Ethiopia: A  Cross-Sectional Study. Vasc Health 
Risk Manag. 2021;17:461-9. https://doi.org/10.2147/​VHRM.​
S319161

40.	Kim SW, Kim HJ, Min K, Lee H, Lee SH, Kim S et al. The re-
lationship between smoking cigarettes and metabolic syn-
drome: A cross-sectional study with non-single residents of 

This work is available in Open Access model and licensed under a Creative Commons Attribution 4.0 International license – https://creativecommons.org/licenses/by/4.0/.

https://doi.org/10.1371/journal.pone.0256257
https://doi.org/10.1186/s13098-022-00784-2
https://doi.org/10.1186/s13098-022-00784-2
https://doi.org/10.1155/2013/516475
https://doi.org/10.1155/2013/516475
https://doi.org/10.1007/s00420-020-01576-9
https://doi.org/10.1007/s00420-020-01576-9
https://doi.org/10.1186/s12889-023-17227-w
https://doi.org/10.1186/s12889-023-17227-w
https://doi.org/10.1007/s40200-021-00748-9
https://doi.org/10.1016/j.shaw.2022.11.001
https://doi.org/10.1016/j.shaw.2022.11.001
https://doi.org/10.1007/s40200-020-00523-2
https://doi.org/10.3390/ijms24054294
https://doi.org/10.3390/ijms24054294
https://doi.org/10.2147/VHRM.S319161
https://doi.org/10.2147/VHRM.S319161
https://creativecommons.org/licenses/by/4.0/

