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Introduction 
 
As the leading cause of death in worldwide, car-
diovascular diseases (CVD) are on the rise and 

impose a significant financial burden (1). Overall, 
18,5 million deaths have occurred due to CVD in 
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2019, which is around one-third of all deaths in 
the world. More than three-quarters of CVD-
deaths occur in developing countries (2). The 
prevalence of CVD is also relatively high in Iran 
(3). Furthermore, CVD has a significant econom-
ic impact on the countries. The current costs of 
cardiovascular events vary in an unknown way. 
For instance, the average cost of myocardial in-
farction in a year is between $11,970 and $61,864 
(4). In Iran, based on data, direct and indirect 
costs imposed by CVD are high (5).  
Although CVD is multifactorial, it is significantly 
associated with comorbidities such as obesity, 
metabolic syndrome, diabetes and hypertension 
(6). Obesity prevalence has risen significantly 
over the last decades (7, 8), reaching to pandemic 
proportions. WHO estimates that roughly 1,9 
billion people worldwide (nearly 39% of the 
world's population) are overweight (9). Further-
more, nearly 30% of the population in the Middle 
East are overweight (10). Obesity is well-known 
to be an independent risk factor for metabolic 
syndrome and CVD. The CVD, on the other 
hand, is the main cause of disability and death in 
obese people. Despite treatment advances, CVD 
is responsible for 70% of deaths among obese 
adults (11).  
Military personnel are often perceived as athletic 
and generally healthy. Therefore, they are be-
lieved to be without the cardiovascular (CV) risk. 
While metabolic syndrome and obesity, both of 
which are risk factors for CVD, have become 
important health issues in the military (12). 
Moreover, studies show that they have cardiovas-
cular risk factors, as seen in the general popula-
tion (13). Military personnel work in a place that 
is unique in terms of high risk environments and 
high levels of occupational stress. According to 
reports, military personnel with heavy responsi-
bilities are more likely to be exposed to a higher 
risk of developing cardiovascular risk factors (14). 
CVD has the potential to impair military person-
nel's capecity to perform important missions (15). 
Therfore, it is critical to precisely assess the pres-
ence of CV-risk in military personnel, in order to 
avoid potentially CV-events. 

In Iran limited number of studies have been per-
formed on military personnel and little infor-
mation is available regarding their cardiovascular 
risk. In addition, previous studies had small sam-
ple sizes, focused on a narrow range of risk fac-
tors, or were conducted many years ago (16, 17). 
Therefore, the primary objective of this study 
was to explore the relationship between obesity 
and risk factors for cardiovascular disease among 
military personnel, while avoiding the constraints 
observed in previous studies. 
 

Methods 
 
The present cross-sectional analytical study, 
analyzed the data of 559 military personnel 
stationed in Tehran, Iran in 2023. The dataset, 
sourced from the registry system. After a 12-h 
overnight fast, venous blood samples were taken 
and collected into EDTA vacuum tubes. The 
biochemical analysis of blood samples was 
performed by a biomedical analysis company. All 
inter- and intra-assay coefficients of variation 
were lower than 5.0%. Among all the personnel, 
only the personnel whose information was 
collected correctly and completely were included 
in the study. Personnels with missing data were 
excluded from the study. In general, the missing 
data was less than 5%. 
Variables: The study's primary outcome variable 
was cardiovascular risk factors, encompassing 
High Blood Pressure (exceeding 120/80 mmHg), 
Pre-diabetes (ranging from 100 to 125 mg/dL), 
Diabetes (above 126 mg/dL), elevated 
Cholesterol (exceeding 240 mg/dL), heightened 
Triglycerides (above 200 mg/dL), LDL (mg/dL), 
HDL (mg/dL), VLDL (mg/dL), AST (units per 
liter), ALT (units per liter), and Metabolic 
Syndrome. Regarding the obesity variable, a Body 
Mass Index (BMI) below 24 kg/m² was classified 
as normal, BMI between 25 and 29 kg/m² 
indicated overweight, and BMI exceeding 30 
kg/m² categorized individuals as obese. None of 
the participants had a BMI below 18.5 kg/m². 
Demographic variables included Age (in years), 
Work Experience (in years), Marital Status (single 
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or married), Medical History, Allergies, 
Hospitalization Record, History of heart 
problems, Family History of Illness, History of 
Medication Use, Smoking Habits, and 
Musculoskeletal Conditions. Clinical factors 
comprised Heart Rate (in beats per minute), 
White Blood Cell Count (in cells/microliter), Red 
Blood Cell Count (mcL), Hemoglobin (g/dL), 
Hematocrit (%), MCV (fl), MCH (pg), MCHC 
(g/dL), Platelet Count (mm3), and Uric Acid 
levels (mg/dl). 
 
Data analysis 
To examine differences in quantitative variables 
across different obesity groups, we employed the 
Analysis of Variance (ANOVA) test. 
Additionally, the chi-squared (χ2) test was 
utilized to evaluate the frequency differences 
among qualitative variables concerning obesity 
groups. Subsequent to these analyses, univariate 
regression analyses were conducted to investigate 
the relationship between individual variables and 
cardiovascular risk factors through separate 

univariate linear regression within the obesity 
group. All statistical analyses were carried out 
using R version 4.3.2 software, with a significance 
level of 95% adopted for all tests. 
 

Results 
 
The mean age of personnel is 36.58 yr, with an 
mean work experience of 3.70 years. Table 1 
showes an overview of demographic variables by 
obesity status. Notably, the average age of obese 
personnel is lower than that of non-obese 
personnel (P<0.001), while overweight personnel 
exhibit a higher average work history compared 
to non-overweight personnel (P=0.018). Marital 
status is associated with obesity, with a lower 
percentage of unmarried personnel being obese 
compared to married ones (P<0.001). 
Additionally, a higher percentage of overweight 
personnel have a history of hospitalization 
(P=0.016).

 
Table 1: Descriptions demographic variables by obesity status 

 
Variables  Obese(191) Overweight(214) Normal(154) Total(559) P-value 

Min-Max Mean±Sd 

Age 23-56 33.03±8.48 39.14±7.09 37.42±8.10 36.58±8.288 <0.001* 

Work Experience 1-35 3.20±3.44 4.31±4.79 3.19±3.49 3.70±4.147 0.018* 

  Frequancy(%) P-value 

Marital Status Married 181(37.7) 185(38.5) 114(23.8) 480(85.9) <0.001* 

Single 10(12.7) 29(36.7) 40(50.6) 79(14.1) 

Disease Background Yes 24(35.8) 26(38.8) 17(25.4) 67(12.0) 0.906 

No 167(33.9) 188(38.2) 137(27.8) 492(88.0) 

Allergy Yes 3(18.8) 7(36.8) 9(47.4) 19(3.4) 0.093 

No 188(34.8) 207(38.3) 145(26.9) 540(96.6) 

History of heart problems Yes 5(2.6) 4(1.9) 3(1.9) 12(2.1) 0.856 
No 186(97.4) 210(98.1) 151(98.1) 547(97.9) 

Hospitalization History Yes 25(23.6) 52(49.1) 29(27.4) 106(19.0) 0.016* 
No 166(36.6) 162(35.8) 125(27.6) 453(81.0) 

Family History of Illness Yes 52(28.6) 80(44.0) 50(27.5) 182(32.6) 0.093 

No 139(36.9) 134(35.5) 104(27.6) 377(67.4) 
Taking Medication Yes 13(28.3) 21(45.7) 12(26.1) 46(8.2) 0.532 

No 178(34.7) 193(37.6) 142(27.7) 513(91.8) 

Smoking Yes 18(40.9) 17(38.6) 9(20.5) 46(8.2) 0.470 

No 173(33.6) 197(38.3) 145(28.2) 513(91.8) 

Musculoskeletal Condition No 185(35.0) 200(37.9) 143(27.1) 528(94.5) 0.196 

Yes 6(19.4) 14(45.2) 11(35.5) 31(5.5) 
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According Table 2, in obese personnel, the mean 
of HDL, LDL, HCT, MCV, MCH, uric acid, and 
Hb were lower than those of non-obese 
personnel (P<0.001), whereas the averages of 
VLDL, Log (WBC), MCHC, PLT, AST, and 
ALT were higher in obese individuals (P<0.001). 

Additionally, there is a significant association 
between obesity status and elevated systolic 
blood pressure, diastolic blood pressure, 
cholesterol, triglycerides, diabetes, and metabolic 
syndrome (P<0.05). 

 
Table 2: Examination of the relation among cardiovascular risk factors and other clinical factors with obesity status 

 
Variables  Obese Overweight Normal Total P-value 

Min-Max Mean±Sd 

HDL (mg/dL) 0.2-63.0 27.13±19.95 43.93±8.88 46.43±5.68 38.88±15.72 <0.001* 

VLDL (mg/dL) 6.3-171.5 82.67±49.17 40.67±28.68 27.07±13.37 51.27±41.57 <0.001* 

LDL (mg/dL) 16.0-254.4 89.47±34.42 103.33±32.82 96.29±30.44 96.66±33.22 <0.001* 

Log(WBC)(mcL) 7.4-11.1 9.32±0.51557 8.82±0.37476 8.72±0.25130 8.96±0.47839 <0.001* 

RBC (mcL) 3.7-7.5 5.33±0.41 5.37±0.43 5.34±0.52 5.35±0.45 0.580 

HCT(%) 16.4-57.9 32.80±12.67 43.98±4.43 44.26±3.10 40.24±9.67 <0.001* 

MCV (fl) 51.7-105.3 71.54±12.90 82.46±5.73 83.29±5.64 78.96±10.33 <0.001* 

MCH (pg) 17.8-36.2 26.35±2.42 27.92±1.95 27.93±2.45 27.39±2.37 <0.001* 

MCHC (g/dL) 28.6-38.3 34.21±1.33 33.76±1.17 33.51±1.25 33.84±1.28 <0.001* 

PLT(mm3) 70.0-566.4 327.17±126.15 213.62±60.09 197.05±42.12 247.85±102.95 <0.001* 

Uric A (mg/dl) 2.4-8.9 5.25±1.03 5.41±0.93 4.97±0.87 5.23±0.96 <0.001* 

AST (U/L) 2.0-139.0 68.65±43.75 29.08±18.81 23.89±8.82 41.17±34.71 <0.001* 

ALT (U/L) 3.0-664.0 319.33±287.19 50.14±91.50 26.35±17.51 135.56±221.39 <0.001* 

Hb (g/dL) 8.1-19.6 12.64±2.61 14.91±1.28 14.84±1.25 14.12±2.12 <0.001* 

  Frequency (%) P-value 

SBP Normal 143(32.9) 160(36.8) 132(30.3) 435(77.8) 0.022* 

Hight 48(38.7) 54(43.5) 22(17.7) 124(22.2) 
DBP Normal 146(31.9) 173(37.9) 138(30.2) 457(81.8) 0.006* 

Hight 45(44.1) 41(40.2) 16(15.7) 102(18.2) 

diabete Normal 83(19.7) 193(45.8) 145(34.4) 421(75.3) <0.001* 
Prediabetes 7(33.3) 11(52.4) 3(14.3) 21(3.8) 

diabetes 101(86.3) 10(8.5) 6(5.1) 117(20.9) 

Chol Normal 181(34.3) 196(37.1) 151(28.6) 528(94.5) 0.027* 
Hight 10(32.3) 18(58.1) 3(9.7) 31(5.5) 

TG Normal 60(18.8) 127(39.8) 132(41.4) 319(57.1) <0.001* 
Hight 131(54.6) 87(36.3) 22(9.2) 240(42.9) 

Sandrome Metabolism No 176(32.5) 212(39.1) 154(28.4) 542(97.0) <0.001* 
Yes 15(88.2) 2(11.8) 0 17(3.0) 

 
Table 3 presents the association between 
demographic variables and other clinical factors 
with cardiovascular risk factors, stratified by 
obesity status. 
High Blood Pressure: Overall, a higher incidence 
of high SBP is linked to a history of 
hospitalization β=0.64. Among obese individuals, 
higher diastolic blood pressure correlates with 

higher mean age β=0.05.  For non-obese or 
overweight personnel, marital status is associated 
with high DBP β=-1.17.  while among 
overweight individuals, there's a significant 
connection between high DBP and certain 
blood-related indicators (Hb, HCT, MCHC). The 
relationship between uric acid and high DBP is 
significant β=0.22.  However, in obese 
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individuals specifically, there is a notable negative 
association between high DBP and certain liver 
enzymes (AST and ALT). 
Diabetes: Diabetes is significantly associated with 
increasing age β=0.08.  except for normal-weight 
personnel. Among overweight personnel, there's 
a notable link between diabetes and increased 
work experience β=0.08. In general, the risk of 
diabetes is higher in single personnel β=2.12.  
Overweight personnel with an elevated white 
blood cell count have an increased probability of 
developing diabetes β=1.21.  For normal-weight 
personnel, MCHC β=0.81.  and lower platelet 
count β=-0.02.  are associated with an elevated 
risk of diabetes. Among obese personnel, lower 
uric acid levels and higher ALT levels are 
correlated with an increased chanse of diabetes. 
High cholesterol: Among obese individuals, a 
decrease in age β=-0.11.  hemoglobin β=-0.68.  
and MCH β=-0.33.  is significantly related to high 
cholesterol. Across all personnel, a reduction in 
hematocrit is generally associated with an 
increased risc of high cholesterol β=-0.14.  In 
overweight individuals, a decrease in uric acid 
levels is linked to an increased risk of having high 
cholesterol β=-0.50.  For normal-weight 
personnel, a decrease in AST and ALT is 
associated with an increased risk of high 
cholesterol. 
High TG : Being single β=-1.19.  having a low 
white blood cell count β=-0.93.  low hemoglobin 
β=-0.39, mean MCH β=0.15 low uric acid β=-
0.68.  and low AST β=-0.03.  in overweight 
personnel are associated with an increased risk of 
high TG. In obese personnel, a decrease in 
platelet count increases the risk of high TG. For 
normal-weight personnel, a decrease in uric acid 
is linked to an increased likelihood of high TG. 
Across all personnel, a decrease in serum ALT is 
associated with an increased risk of high TG. 

LDL: There is a direct relationship between a 
history of hospitalization and a reduction in LDL 
levels β=-11.08.  Only among obese personnel, 
an increase in hemoglobin is directly related to an 
increase in LDL levels β=8.63.  For personnel 
with normal weight, increased platelet count, 
serum AST and serum ALT are directly related to 
increased LDL levels. 
HDL: Among obese personnel, there is a direct 
relationship between the decrease in MCHC and 
an increase in HDL levels β=-1.44. Except for 
obese personnel, the reduction of uric acid is 
significantly related to an increase in HDL levels . 
In overweight personnel, there is a significant 
relationship between the decrease in serum AST 
and an increase in HDL levels. 
VLDL: Being single β=11.34, a decrease in MCV 
β=-0.99.  and an increase in serum AST β=0.26.  
have a significant relationship with the increase in 
VLDL levels. Across all personnel, having a 
history of hospitalization, an increase in the 
number of white blood cells, an increase in 
hematocrit (HCT), and an increase in AST are 
significantly related to an increase in VLDL 
levels. The increase of hemoglobin β=3.28.  and 
uric acid β=8.48.  is also significantly related to 
an increase in VLDL levels. In obese personnel, 
an increase in MCHC has a significant 
relationship with the increase in VLDL levels. 
Metabolic syndrome: An increase in hemoglobin 
is associated with an increased risk of metabolic 
syndrome β=0.91. Among overweight personnel, 
an increase in hematocrit β=0.89  and MCHC 
β=1.44 are linked to an increased risk of 
developing metabolic syndrome. In obese 
personnel, the MCH is associated with metabolic 
syndrome(β=-0.57).  
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Table 3: Association between demographic variables and other clinical factors with cardiovascular risk factors, strati-
fied by obesity status 

 
Variables Obese 

statuse 
SBP 

(High) 
DBP 

(High) 
Diabetes Chol 

(High) 
TG 

(High) 
LDL 

(mg/d
L) 

HDL 
(mg/d

L) 

VLDL 
(mg/d

L) 

Metabolic 
syndrome 

Age Normal 0.01 -0.03 0.06 -0.01 0.02 0.16 0.05 -0.15 - 

Overweight 0.02 0.01 0.07* -0.01 -0.03 -0.01 0.01 0.34 0.45 

Obese 0.03 0.05* 0.09* -0.11* -0.01 0.10 -0.01 -0.35 -0.03 

Total 0.02 0.02 0.08* 0.01 -0.02 0.15 0.01 0.10 0.12 

Work Expe-
rience 

Normal 0.03 -0.06 0.06 17.27 0.05 -0.11 0.14 -0.04 - 

Overweight 0.01 0.01 0.08* -0.03 -0.02 -0.14 -0.04 0.52 0.09 

Obese 0.08 0.06 0.03 1.06 -0.08 -0.35 -0.04 -0.21 0.20 

Total 0.03 0.01 0.06* 0.01 -0.03 -0.09 -0.02 0.39 0.12 

Marital 
Status (Sin-
gle) 

Normal -0.38 -1.17* 0.96 0.33 -0.56 0.17 -0.69 -0.01 - 

Overweight -0.28 -0.75 20.28 -0.08 -1.19* -7.44 -0.09 11.41* 17.40 

Obese 0.01 0.19 20.37 0.85 -0.61 -8.81 -3.83 -1.55 18.11 

Total -0.01 -0.46 2.12* -0.06 -1.09* -1.57 -1.06 6.66* 17.34 

Hospitaliza-
tion History 
(Yes) 

Normal 0.75 0.13 2.38* 20.15 -0.26 -19.3* 2.16 5.35 - 

Overweight 0.13 -0.60 1.95* -0.91 -0.48 -3.65 -0.36 7.53 -17.40 

Obese 0.89 1.22* 0.44 20.35 -0.85 -20.3* -0.59 -0.27 19.62 

Total 0.64* 0.43 1.60* -0.16 -0.31 -11.8* 0.27 5.33* 1.82 

Log (WBC) 
(mcL) 

Normal -0.82 -0.29 -0.87 -3.91 -1.44 -3.22 -0.47 5.35 - 

Overweight -0.25 -0.46 1.21* -0.27 -0.93* -1.75 -0.15 6.62 0.74 

Obese 0.20 -0.34 1.71 -0.38 -0.76 -5.36 -0.28 5.81 3.98 

Total 0.06 -0.11 1.23* -0.71 -1.23* -0.02 -0.45 8.66* 1.49 

Hb (g/dL) Normal -0.26 -0.04 0.16 -0.29 -0.26 -1.71 -0.26 1.73* - 

Overweight 0.15 0.39* 0.26 -0.34 -0.01 -1.84 -0.17 3.88* 239.9 

Obese 0.11 -0.09 -0.08 -0.68* -0.39* 8.63* 0.19 3.95* -1.77 

Total 0.04 0.16 0.14 -0.41* -0.16* 0.04 -0.19 3.28* 0.91* 

HCT (%) Normal -0.12 -0.04 -0.04 -0.09 -0.09 -0.63 -0.11 0.68* - 

Overweight 0.07 0.12* 0.09 -0.14 -0.01 -0.33 -0.05 1.52* 0.89* 

Obese 0.03 -0.04 -0.07 -0.22 -0.07 2.55 0.45 0.88 0.04 

Total 0.02 0.04 0.02 -0.14* -0.05 0.17 0.01 1.16* 0.36* 

MCV (fl) Normal -0.01 -0.01 0.06 -0.07 -0.05 -0.71 -0.03 0.13 - 

Overweight -0.06 -0.05 0.01 0.04 0.08 -0.01 0.16 -0.99* -0.04 

Obese -0.04 -0.04 -0.06 -0.11 0.03 0.79 -0.07 0.36 -0.22* 

Total -0.04 -0.03 -0.01 -0.02 0.03 -0.10 0.03 -0.23 -0.13 

MCH (pg) Normal 0.01 0.03 0.35 -0.20 -0.14 -1.64 -0.08 0.38 - 

Overweight 0.02 -0.01 0.05 0.04 0.15* -0.69 0.26 -1.47 0.89 

Obese 0.02 -0.09 -0.12 -0.33* 0.01 -0.48 -0.41 1.42 -0.57* 

Total 0.01 -0.03 0.03 -0.10 0.03 -0.99 -0.04 0.01 -0.24 

MCHC 
(g/dL) 

Normal 0.01 0.14 0.81* -0.20 -0.13 -1.37 -0.06 0.63 - 

Overweight -0.01 0.33* 0.06 -0.12 0.02 -2.16 -0.24 1.43 1.44* 

Obese 0.01 -0.11 0.08 -0.45 -0.29 2.53 -1.44* 3.44* -2.24 

Total 0.01 0.15 0.18 -0.22 -0.09 -0.99 -0.42 1.69* 0.03 

PLT (mm3) Normal 0.01 -0.01 -0.02* -0.01 0.01 0.16* 0.01 0.01 - 

Overweight -0.01 0.01 0.01 0.01 0.01 0.06 -0.01 0.01 -0.03 

Obese -0.01 0.01 0.01 -0.01 -0.01* -0.04 -0.03 0.09* 0.01 

Total -0.01 0.01 0.01 -0.01 -0.01 0.08* -0.01 0.04 -0.01 

Uric Acid 
(mg/dl) 

Normal -0.01 0.04 -0.01 -0.89 -0.80* 4.49 -1.07* 5.63* - 

Overweight -0.01 0.15 -0.21 -0.50* -0.68* -2.86 -1.55* 11.05* 0.37 

Obese 0.02 0.16 -0.58* -0.65 -0.39 4.80 -1.16 3.69* 0.18 

Total -0.02 0.22* -0.20 -0.67* -0.71* 2.20 -1.37* 8.48* 0.45 

AST (U/L) Normal -0.01 -0.01 0.01 -0.12* -0.02 0.65* -0.01 0.26* - 

Overweight 0.01 0.01 -0.01 -0.01 -0.03* -0.17 -0.07* 0.47* 0.01 

Obese 0.01 -0.05* 0.02 -0.01 0.01 -0.14 -0.03 0.13 -0.04 

Total -0.01 -0.01 0.01 -0.02 -0.02* 0.05 -0.05 0.41* -0.01 

ALT (U/L) Normal -0.01 0.01 0.01 -0.05* -0.02* 0.41* -0.01 0.20* - 

Overweight -0.01 0.01 -0.01 0.01 -0.01 -0.14 -0.02 0.16* -0.01 

Obese 0.01 -0.04* 0.02* -0.01 -0.01 0.01 0.01 0.09 -0.01 

Total -0.01 0.01 0.01* -0.01 -0.01* 0.05 -0.01 0.20* -0.01 
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Discussion 
 
The study linked obesity to cardiovascular risk 
factors like high blood pressure, cholesterol, tri-
glycerides, diabetes, and metabolic syndrome. 
Among military personnel, common risk factors 
were hypertension, obesity, overweight, and dia-
betes, while metabolic syndrome prevalence was 
low. 
Our study, consistent with Lee et al., found a sig-
nificant link between uric acid levels and high 
DBP (18). Understanding the relationship be-
tween each disease and serum uric acid is crucial 
for potential new treatment approaches. Hyper-
tension was prevalent among military personnel 
(19), with a prevalence similar to the general 
population (20). The prevalence of obesity 
among military personnel can explain the similari-
ty in hypertension prevalence between the mili-
tary and the general population. Our study re-
vealed that obese military individuals of older age 
had elevated blood pressure, aligning with Lee et 
al.'s findings of higher blood pressure in military 
obese individuals (21). 
Our findings, similar to Gostynski et al, suggest a 
significant link between lower age and high cho-
lesterol levels in obese individuals (22). Addition-
ally, there is a notable association between tri-
glyceride and cholesterol levels and obesity as a 
cardiovascular disease risk factor, consistent with 
Mirzaeipour et al (17). Compared to the general 
population (23) and Khoshdel et al (16), military 
personnel showed higher cholesterol frequency 
but lower triglyceride frequency. Therefore, in-
creased education and screening programs are 
needed for obese military personnel to effectively 
reduce these risk factors.  
A significant positive relationship between he-
moglobin and LDL was observed in obese mili-
tary personnel. Moreover, the results of Arshad 
Hussain et al study in diabetic people showed a 
significant relationship between the amount of 
hemoglobin and blood lipid profile (24). The re-
sults of Ghari Arab et al.'s also showed a signifi-
cant relationship between hemoglobin and blood 
lipids in type 2 diabetics (25). Hemoglobin is re-

lated to oxygen-carrying capacity, blood flow, and 
inflammatory processes, both decrease and in-
crease can be associated with cardiovascular risks 
(26). The link between diabetes and obesity was 
significant in this study, as it had been in a previ-
ous investigation (27). Our findings, akin to those 
of Oliveira et al, showed the association between 
marital status and diabetes was significant. Those 
who stayed single had a significantly higher risk 
of developing diabetes compared to those mar-
ried (28). In this study, the frequency of diabetes 
among military personnel was higher than in the 
general population (16), and this was the finding 
of the Quertier et al (29). 
Our results, similar to Sunyue et al, suggest that a 
rise in hemoglobin levels is linked to a higher 
likelihood of developing metabolic syndrome 
(30). However, when compared to other studies 
(31), the prevalence of metabolic syndrome 
among military personnel was lower (41).  
Obesity and overweight were relatively common 
among military personnel. This result agreed with 
the findings of Wenzel et al (32). Another piece 
of evidence showed that the prevalence of obesi-
ty and overweight among military members was 
high (33). Overweight and obese military mem-
bers are more likely to have CVD-risk factors. 
 

Conclusion 
 
Diabetes, hyperlipidemia, high blood pressure, 
obesity, and metabolic syndrome were all associ-
ated with cardiovascular disease risk factors in 
military personnel. While metabolic syndrome 
prevalence was lower compared to other coun-
tries, other CVD risk factors were common. 
Therefore, routine screening for cardiovascular 
risk factors is recommended for military person-
nel. 
 

Journalism Ethics considerations 
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 

http://ijph.tums.ac.ir/


Eghbalian et al.: Correlation between Obesity and Risk Factors of Cardiovascular … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                        212 

redundancy, etc.) have been completely observed 
by the authors. 

 
Acknowledgements 
 
Thanks to guidance and advice from the “Clinical 
Research Development Unit of Baqiyatallah 
Hospital”. No financial support was received for 
this study.  
 

Conflict of Interest 
 
The authors declare that there is no conflict of 
interests. 
  

References 
 

1. Slavin SD, Khera R, Zafar SY, et al (2021). 
Financial burden, distress, and toxicity in 

cardiovascular disease. Am Heart J, 238:75-84. 
2. Zhao D (2021). Epidemiological features of 

cardiovascular disease in Asia. JACC, 1(1):1-
13.  

3. Fahimfar N, Khalili D, Sepanlou SG, et al (2018). 
Cardiovascular mortality in a Western Asian 
country: results from the Iran Cohort 

Consortium. BMJ Open, 8(7):e020303. 
4. Ryder S, Fox K, Rane P, et al (2019). A 

systematic review of direct cardiovascular 
event costs: an international perspective. 
Pharmacoeconomics, 37(7):895-919. 

5. Javanbakht M, Jamshidi AR, Baradaran HR, et al 
(2018). Estimation and prediction of 
avoidable health care costs of cardiovascular 
diseases and type 2 diabetes through adequate 
dairy food consumption: a systematic review 
and micro simulation modeling study. Arch 

Iran Med, 21(5):213-22. 
6. Cercato C, Fonseca F (2019). Cardiovascular risk 

and obesity. Diabetol Metab Syndr, 11:74. 
7. La Sala L, Pontiroli AE (2020). Prevention of 

diabetes and cardiovascular disease in obesity. 

Int J Mol Sci, 21(21):8178. 
8. Sanjari M, Amirkhosravi L, Hosseini SE, et al 

(2023). Underweight, overweight, obesity and 
associated factors among elementary school 
children: A cross-sectional study in Kerman 

province, Iran. Obesity Medicine, 38:100477. 

9. Smith KB, Smith MS (2016). Obesity statistics. 

Prim Care, 43(1):121-35. 
10. Hamidi A, Fakhrzadeh H, Moayyeri A, et al 

(2006). Obesity and associated cardiovascular 

risk factors in Iranian children: A cross‐

sectional study. Pediatr Int, 48(6):566-71. 
11. Khafagy R, Dash S (2021). Obesity and 

cardiovascular disease: the emerging role of 

inflammation. Front Cardiovasc Med, 8:768119. 

12. Payab M, Hasani-Ranjbar S, Merati Y , et al 
(2017). The prevalence of metabolic 
syndrome and different obesity phenotype in 
Iranian male military personnel. Am J Mens 

Health, 11(2):404-13. 
13. Trzeciak BG, Kowalczyk W, Grymek S, et al 

(2023). Cardiovascular risk factors among 
Polish employees of uniformed services. Int J 
Occup Med Environ Health, 36(5):656-671. 

14. Baygi F, Herttua K, Jensen OC, et al (2020). 
Global prevalence of cardiometabolic risk 
factors in the military population: a systematic 
review and meta-analysis. BMC Endocr Disord, 
20:8. 

15. Günlü S, Karahan MZ (2022). An Evaluation of 
Cardiovascular Risk Factors among Military 
Personnel: A Study Conducted in Turkey. 
Artuklu International Journal of Health Sciences, 

2(3):31-5. 
16. Khoshdel A, Seyed JSM, Heydari ST, et al 

(2012). The prevalence of cardiovascular 
disease risk factors, and metabolic syndrome 

among iranian military parachutists. Int 
Cardiovasc Res J, 6(2):51-55. 

17. Mirzaeipour F, Seyedmazhari M, Pishgooie AH, 
et al (2019). Assessment of risk factors for 
coronary artery disease in military personnel: 
A study from Iran. J Family Med Prim Care, 

8(4):1347-51. 
18. Lee JJ, Ahn J, Hwang J, et al (2015). Relationship 

between uric acid and blood pressure in 

different age groups. Clin Hypertens, 21:14. 
19. Wang C, Yuan Y, Zheng M, et al (2020). 

Association of age of onset of hypertension 
with cardiovascular diseases and mortality. J 

Am Coll Cardiol, 75(23):2921-30. 
20. Azadnajafabad S, Mohammadi E, Aminorroaya 

A, et al (2021). Non-communicable diseases ’
risk factors in Iran; a review of the present 
status and action plans. J Diabetes Metab Disord, 
23(2):1-9. 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 54, No.1, Jan 2025, pp.205-213  

213                                                                                                       Available at:    http://ijph.tums.ac.ir 

21. Lee JH, Seo DH, Nam MJ, et al (2018). The 
prevalence of obesity and metabolic 
syndrome in the Korean military compared 
with the general population. J Korean Med Sci, 
33 (25): e172. 

22. Gostynski M, Gutzwiller F, Kuulasmaa K, et al 
(2004). Analysis of the relationship between 
total cholesterol, age, body mass index among 
males and females in the WHO MONICA 
Project. Int J Obes Relat Metab Disord, 
28(8):1082-90. 

23. Aryan Z, Mahmoudi N, Sheidaei A, et al (2018). 
The prevalence, awareness, and treatment of 
lipid abnormalities in Iranian adults: 
Surveillance of risk factors of 
noncommunicable diseases in Iran 2016. J 
Clin Lipidol, 12(6):1471-1481.e4. 

24. Hussain A , Ali I, Ijaz M, et al (2017). Correlation 
between hemoglobin A1c and serum lipid 
profile in Afghani patients with type 2 
diabetes: hemoglobin A1c prognosticates 
dyslipidemia. Ther Adv Endocrinol Metab, 
8(4):51-57. 

25. Ghari Arab A, Zahedi M, Kazemi Nejad V, et al 
(2018). Correlation between hemoglobin a1c 
and serum lipid profile in type 2 diabetic 
patients referred to the diabetes clinic in 
gorgan, iran. Journal of Clinical and Basic 

Research, 2(1):26-31. 
26. Chonchol M, Nielson C (2008). Hemoglobin 

levels and coronary artery disease. Am Heart J, 

155(3):494-8. 

27. Ruze R, Liu T, Zou X, et al (2023). Obesity and 
type 2 diabetes mellitus: Connections in 
epidemiology, pathogenesis, and treatments. 
Front Endocrinol (Lausanne), 14:1161521. 

28. De Oliveira CM, Viater Tureck L, et al (2020). 
Relationship between marital status and 
incidence of type 2 diabetes mellitus in a 
Brazilian rural population: The Baependi 

Heart Study. PLoS One, 15(8):e0236869. 
29. Quertier D, Goudard Y, Goin G, et al (2022). 

Overweight and obesity in the French army. 

Mil Med, 187(1-2):e99-e105. 
30. He S, Gu H, Yang J, et al (2021). Hemoglobin 

concentration is associated with the incidence 
of metabolic syndrome. BMC Endocr Disord, 
21(1):53. 

31. Al-Shehri HA, Al-Asmari AK, Khan HA, et al 
(2021). Recent trends of metabolic syndrome 
and its components in military recruits from 

Saudi Arabia. Medicines (Basel), 8(11):65. 
32. Wenzel D, Souza JMPd, Souza SBd (2009). 

Prevalence of arterial hypertension in young 
military personnel and associated factors. Rev 

Saude Publica, 43(5):789-95. 

33. Abu-Aisha H, Elhassan EA, Khamis AH, et al 
(2008). Hypertension and obesity in police 
forces households in Khartoum, Sudan: a 
pilot report-part of the" Police Forces 
Hypertension, Diabetes, Renal Insufficiency, 
and Thyroid Derangements (HyDRIT) 
Study", Sudan. SJPH-Sudanese Journal of Public 

Health, 3(1):17-28. 
 

http://ijph.tums.ac.ir/

