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ELEVATED MARKERS OF METABOLIC SYNDROME AND INFLAMMATION IN HYPERTENSIVE NAVAL PERSONNELS: AN INCREASING CONCERN IN NAVAL MEDICAL CENTER SAPELE, NIGERIA	Comment by ahmad afzal: It is already a plural word, kindly remove ‘s’
ABSTRACT
Background: Hypertension is a major health problem among naval personnel, and it is exacerbated by occupational stressors and hazards. Aims and Objective: This study was carried out to determine the markers of metabolic syndrome (MetS) and inflammation and their association with hypertension in naval officers. Materials and Methods: Sixty (60) hypertensive and 60 age-matched normotensive male naval officers participated in this study Five milliliters of venous blood sample was collected from each participant. Markers for MetS; systolic blood pressure (SBP), diastolic blood pressure (DBP), body mass index (BMI) were determined by standard methods, while serum total cholesterol (TC), triglycerides (TG), high-density lipoprotein (HDL)and low-density lipoprotein (LDL)were determined using spectrophotometric methods. Markers of inflammation; C-reactive protein (CRP) and interleukin-6 (IL-6) were determined using ELISA methods. Results: The hypertensive naval officers had significantly higher SBP (131.65±11.82 vs. 122.95±5.27 mmHg,), DBP (87.36±7.73 vs. 81.20±4.81 mmHg), BMI (29.95±2.20 vs. 23.20±1.79 kg/m²), TC (4.97±0.97 vs. 4.24±0.55 mmol/L), TG (1.33±0.29 vs. 1.10±0.24 mmol/L), LDL (3.22±0.84 vs. 2.58±0.55 mmol/L), and lower HDL (1.24±0.27 vs. 1.56±0.24 mmol/L) (p=0.001 in each case). The level of markers of inflammation were elevated in the hypertensive naval officers; CRP (6.56±1.62 vs. 3.66±0.78 mg/L) and IL-6(19.62±5.88 vs. 15.58±5.46 pg/mL) (p=0.001 in each case). Strongly significant positive correlations were observed between SBP and DBP (r=0.805, p=0.000), TC and LDL (r=0.794, p=0.000), and between TG and HDL (r=0.651, p=0.000). There were non-significant correlations between MetS and inflammatory markers. Conclusion: Elevated level  of markers of metabolic syndrome; BP, BMI, TC, TG, LDL and low level of HDL parallels elevated level of inflammatory markers; CRP and IL-6 in hypertensive naval officers. This may be an indication to susceptibility to cardiovascular disorders due to prolonged stress and deployment in the sea, with implications for the need to institute targeted interventions for the reduction of cardiovascular risk in this high-risk group.	Comment by ahmad afzal: Justify capillarization here.	Comment by ahmad afzal: Spacing issue	Comment by ahmad afzal: First state in full form, and then so on.	Comment by ahmad afzal: Kindly make sure the use of was/were in this phrase.	Comment by ahmad afzal: Again spacing issue.	Comment by ahmad afzal: Extra spacing	Comment by ahmad afzal: See again the correct use of ‘s’ in these words	Comment by ahmad afzal: ‘indication’ is always accompanied by the preposition ‘of’	Comment by ahmad afzal: Clear ambiguity, and if using any literary idiom or phrase, please stick to smooth scientific writing. 
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1.0 INTRODUCTION
Hypertension, characterized by systolic blood pressure (SBP) ≥140 mmHg or diastolic blood pressure (DBP) ≥90 mmHg, is a global health crisis affecting over 1.28 billion adults and is a major cause of cardiovascular disease (CVD) and stroke (World Health Organization, 2023). In Nigeria, hypertension prevalence stands at 28.9%, with projections indicating a significant rise by 2030 (Adeloye et al., 2015). Military populations, particularly naval personnel, face heightened risks due to occupational stressors, including irregular work schedules, intense physical and psychological demands, and high-sodium diets prevalent in naval settings (Granado et al., 2009; Jacobson et al., 2024). These factors contribute to a higher prevalence of hypertension and associated comorbidities, such as metabolic syndrome (MetS) and systemic inflammation, compared to civilian populations.	Comment by ahmad afzal: Always try to use references from 2020 onwards.
Metabolic syndrome, as defined by the National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III), is diagnosed when three or more of the following are present: elevated blood pressure, central obesity, high triglycerides (TG), low high-density lipoprotein (HDL) cholesterol, and elevated fasting glucose (Huang, 2009). MetS significantly elevates the risk of cardiovascular disease (CVD) and type 2 diabetes, with military personnel showing a higher prevalence due to lifestyle and environmental factors (Ibirongbe et al., 2023). Systemic inflammation, marked by elevated levels of C-reactive protein (CRP) and interleukin-6 (IL-6), is a key driver of MetS and CVD progression. These inflammatory markers, driven by oxidative stress and endothelial dysfunction, exacerbate vascular damage, creating a vicious cycle with hypertension and MetS (Morgado et al., 2018). The interplay of these factors is particularly pronounced in high-stress occupational groups like naval personnel.
Naval personnel at Naval Medical Center Sapele, located in Nigeria’s coastal, Delta State, represent a unique cohort for studying these interactions. Their occupational environment, characterized by high humidity, salt exposure, and limited access to fresh food during deployments, may amplify the risk of MetS and inflammation (Hatch-McChesney et al., 2023). A 2023 study reported a hypertension prevalence of 34.3% among Nigerian military personnel, surpassing the civilian rate of 28.9%, attributed to chronic stress, irregular sleep, and dietary patterns (Ibirongbe et al., 2023). However, data specific to naval personnel in sub-Saharan Africa are limited, particularly concerning the clustering of MetS and inflammation, making this study critical for addressing this knowledge gap.
Understanding the interactions of hypertension, MetS and inflammation is critical for developing targeted interventions, such as dietary modifications, stress management programs, and regular health screenings, to mitigate cardiovascular risk and enhance operational effectiveness.
This study addresses a critical gap in understanding the clustering of MetS and inflammation in hypertensive naval personnel. By evaluating key biochemical markers, including SBP, DBP, body mass index (BMI), total cholesterol (TC), TG, HDL, LDL, CRP, and IL-6, it aims to elucidate their prevalence, interrelationships, and implications in a high-risk occupational group. The findings could inform evidence-based interventions to improve health outcomes, enhance operational readiness, and reduce the long-term burden of chronic diseases in naval settings. Moreover, this research aligns with the WHO’s 2024 directive for localized studies on non-communicable diseases, contributing to national and global efforts to address hypertension-related comorbidities (WHO, 2024).
Previous studies have highlighted the need for occupation-specific research in military populations. For example, Granado et al. (2009) found that military personnel face unique health challenges due to deployment-related stressors, while Jacobson et al. (2024) emphasized the role of occupational factors in elevating CVD risk. However, most studies focus on Western military populations, with limited data on sub-Saharan African naval personnel. This study fills this gap by providing localized data on a high-risk cohort, contributing to a more comprehensive understanding of hypertension and its comorbidities in diverse settings.
Therefore, the aim of this study was to evaluate markers of metabolic syndrome (SBP, DBP, BMI, TC, TG, HDL and LDL) and inflammation (CRP and IL-6) in hypertensive male naval personnel at Naval Medical Center Sapele. 
2. METHODOLOGY
	2.1 Study Design 
The study comprising of participants selection, assessment/classification of subjects, sample collection, determination of markers of metabolic syndrome and inflammation and data generation lasted from August 2024 to July, 2025. This cross-sectional and case control study was conducted at Naval Medical Center Sapele.	Comment by ahmad afzal: Line structure is distorted. 	Comment by ahmad afzal: Use hyphen
Ethical Consideration
Ethical approval (Reference Number: NMCSAP:015/09/15/VOL.III/90) for this study protocol was issued by the institutional Research Ethics Committee of Naval Medical Center, Sapele. Only subjects who gave informed consent, approval and signed a consent form after the procedure and implications were explained to them participated in the study. Voluntary participation was ensured as each participant could withdraw from the study at any time.
2.2 Study Population
Sixty (60) hypertensive and 60 age-matched normotensive male naval personnel participated in this study. Hypertension was defined as SBP ≥140 mmHg or DBP ≥90 mmHg, or current antihypertensive medication use. Normotensive controls had SBP <140 mmHg and DBP <90 mmHg.
2.3 Selection Criteria 
2.3.1 Inclusion criteria included active-duty male naval personnel aged 25 to 55 years and above, diagnosed with hypertension and receiving treatment or regular follow-up at the Naval Medical Center Sapele.
2.3.2 Exclusion criteria included diabetes, known inflammatory diseases, or use of anti-inflammatory medications.
2.4 Data Collection
Clinical assessment included blood pressure measurement, where systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured using a calibrated sphygmomanometer following standard protocols. Anthropometric measurements such as height, weight, and waist circumference were recorded to calculate Body Mass Index (BMI) and assess central obesity. Additionally, a structured questionnaire was administered to collect data on demographic information, medical history, and lifestyle factors including diet, physical activity, smoking, alcohol consumption, and medication use
2.5 Sample Collection 
Fasting blood samples were collected to analyze various parameters, including lipid profile, inflammatory markers. The lipid profile consisted of total cholesterol, triglycerides, high-density lipoprotein (HDL) cholesterol, and low-density lipoprotein (LDL) cholesterol. Inflammatory markers such as C-reactive protein (CRP) and interleukin-6 (IL-6) were measured.
All laboratory analyses were conducted at the Naval Medical Center Sapele's laboratory, adhering to standard operating procedures. Participants were instructed to fast overnight (8–12 hours) before blood sample collection. Venipuncture was performed under aseptic conditions to obtain approximately 10 mL of blood. The samples were then centrifuged at 3000 rpm for 10 minutes to separate the serum, which was aliquoted and stored at -20°C until analysis.
2.6 Method of determination of Lipids profile and markers of inflammation	Comment by ahmad afzal: Be consistent with one pattern; if you are capitalizing the initials in the headings, then do so in every heading and part.
2.6.1 Determination of Lipid Profile
Lipid profiles (TC, TG, HDL and LDL) were determined using spectrophotometric methods BIOBASE BK 200 using commercial reagent kits supplied by AGGAPE Diagnostic Switzerland with TC: LOT 32505365, TG: LOT 32505283, HDL: 32306111 and LDL by Precision diagnostic India with LOT Number: 23CX22A. 
 2.6.2 Determination of markers of inflammation
C-reactive protein and Interleukin-6 were assessed via enzyme-linked immunosorbent assay (ELISA) BIOBASE 1000. All laboratory analyses were performed using automated analyzers LOT Number il-6 202501, IL-6 ELISA kit 96T, eldera, China, the C-RP test was done by Latex-enhanced immunoturbidimetric method as modified by Agape diagnostic limited India LOT Number: 32308474 with quality control measures to ensure accuracy.	Comment by ahmad afzal: Capitalize ‘E’	Comment by ahmad afzal: Write the corporation in formal format
2.6 Statistical Analysis 
IBM SPSS version 23 was employed in statistical analysis. Group comparisons were conducted using students’ t-tests, while Pearson’s correlation was employed in determining association between markers with significance set at p < 0.05. All values were expressed as mean ± standard deviation.
  





	Comment by ahmad afzal: Unable to understand the reason for blank spacing here,



RESULTS

3.1 Comparison of Markers of Metabolic Syndrome and Inflammation in Hypertensive and     Normotensive Naval Personnel
Table 1 represents the comparison of metabolic and inflammatory markers between hypertensive male naval officers and normotensive male controls. The table revealed significant differences across most parameters. As expected, systolic blood pressure (131.65 ± 11.82 mmHg vs. 122.95 ± 5.27 mmHg, p = 0.001) and diastolic blood pressure (87.36 ± 7.73 mmHg vs. 81.20 ± 4.81 mmHg, p = 0.001) were significantly higher among hypertensive participants. Body mass index was also markedly elevated in hypertensives (29.95 ± 2.20 kg/m²) compared to controls (23.20 ± 1.79 kg/m², p = 0.001), indicating greater obesity burden.	Comment by ahmad afzal: Use abbreviation here. Kindly write the full form in the article when first mentioned, and after that, be consistent with the abbreviation. Change it kindly in the entire manuscript. 
Regarding lipid profile, hypertensive officers showed significantly higher total cholesterol (4.97 ± 0.97 vs. 4.24 ± 0.55 mmol/L, p = 0.001), triglycerides (1.33 ± 0.29 vs. 1.10 ± 0.24 mmol/L, p = 0.001), and LDL cholesterol (3.22 ± 0.84 vs. 2.58 ± 0.55 mmol/L, p = 0.001). Conversely, HDL cholesterol was significantly lower in hypertensives (1.24 ± 0.27 vs. 1.56 ± 0.24 mmol/L, p = 0.001), reflecting an atherogenic lipid profile. VLDL levels showed a slight elevation among hypertensives (0.58 ± 0.16 vs. 0.53 ± 0.11 mmol/L), but the difference was not statistically significant (p = 0.068).	Comment by ahmad afzal: State full form of VLDL as it is first mentioned here.
Markers of inflammation were also significantly elevated in hypertensive naval officers. Interleukin-6 was higher (19.62 ± 5.88 vs. 15.58 ± 5.46, p = 0.001), while C-reactive protein levels were more than doubled (6.56 ± 1.62 vs. 3.66 ± 0.78, p = 0.001).
3.2 Correlation of markers of metabolic syndrome and inflammation in Hypertensive Naval Personnel
Table 2 presents the Pearson correlation coefficients (r-values) and associated p-values showing the relationships between various markers of metabolic syndrome, including systolic blood pressure (SBP), diastolic blood pressure (DBP), body mass index (BMI), total cholesterol (T.Chol), triglycerides (TG), high-density lipoprotein (HDL), low-density lipoprotein (LDL), and very low-density lipoprotein (VLDL), among hypertensive male naval officers.	Comment by ahmad afzal: Be mindful of using abbreviations and full forms, as pointed out in the previous comment.
A strong positive correlation was observed between SBP and DBP (r = 0.805, p = 0.000), indicating that as systolic pressure increases, diastolic pressure also tends to rise significantly. This relationship is expected, as both values are directly related measures of arterial pressure. SBP also showed a moderate positive correlation with BMI (r = 0.491, p = 0.000), suggesting that increased body mass is associated with higher systolic blood pressure, consistent with the known influence of obesity on hypertension. However, SBP did not show significant correlations with lipid markers such as total cholesterol, triglycerides, HDL, LDL, or VLDL (p > 0.05), indicating that in this sample, systolic pressure may not be directly influenced by dyslipidemia.
DBP also demonstrated a significant but weaker positive correlation with BMI (r = 0.382, p = 0.003) and a weaker but statistically significant correlation with total cholesterol (r = 0.259, p = 0.046), indicating that increases in body weight and cholesterol may modestly influence diastolic pressure. No significant correlations were found between DBP and the other lipid markers.
BMI did not significantly correlate with any of the lipid parameters (p > 0.05), suggesting that in this population, increased body mass does not necessarily translate into dyslipidemia, though it does affect blood pressure.
Total cholesterol had a moderate positive and statistically significant correlation with LDL (r = 0.794, p = 0.000), which is expected because LDL constitutes a substantial component of total cholesterol. Additionally, total cholesterol showed a weak but significant correlation with HDL (r = 0.304, p = 0.018), suggesting some degree of concurrent elevation, although HDL is considered protective. No significant correlation was observed between total cholesterol and VLDL.
Triglycerides (TG) demonstrated a strong and significant positive correlation with HDL (r = 0.651, p = 0.000), which is unusual, as HDL typically has an inverse relationship with TG. This may indicate a unique pattern in the lipid profile of this population or a compensatory mechanism. TG showed no significant correlation with SBP, DBP, BMI, LDL, or VLDL.
HDL showed no significant correlation with LDL or VLDL. LDL, as previously mentioned, was significantly correlated with total cholesterol, but not with the other markers, including BMI or blood pressure. VLDL did not significantly correlate with any of the measured variables, indicating a lack of association with other markers in this group.
In summary, the strongest and most significant correlations were observed between SBP and DBP, SBP and BMI, DBP and BMI, and total cholesterol and LDL. These findings suggest that in hypertensive male naval officers, body mass index and lipid abnormalities (particularly elevated LDL) play notable roles in cardiovascular risk, although some expected relationships (e.g., between TG and HDL or VLDL and other lipids) were not statistically significant. These patterns highlight the multifactorial nature of metabolic syndrome and suggest a need for integrated management approaches targeting both blood pressure and metabolic risk factors.


















Table 1: Comparison of Markers of Metabolic Syndrome and Inflammation in Hypertensive and Normotensive Naval Personnel
	Variables
(mean± SD)
	Hypertensive Male Naval Officers(n=60)
	Male Controls
(n=60)
	t-value
	p-value

	SBP(mmHg)
	131.65±11.82

	122.95 ± 5.27
	5.408
	0.001

	DBP(mmHg)

	87.36±7.73
	81.20±4.81
	4.87
	0.001

	BMI(Kg/m2)

	29.95±2.20

	23.20±1.79

	6.685
	0.001

	T.Cholesterol (mmol/L)

	4.97±0.97

	4.24±0.55

	5.801
	0.001

	Triglycrides (mmol/L)

	1.33±0.29

	1.10±0.24

	4.944
	0.001

	HDL(mmol/L)

	1.24±0.27

	1.56±0.24

	-6.431
	0.001

	LDL(mmol/L)

	3.22±0.84

	2.58±0.55

	5.106
	0.001

	VLDL(mmol/L)

	0.58±0.16

	0.53±0.11

	1.862
	0.068

	Interleukin 6

	19.62±5.88

	15.58±5.46

	4.280
	0.001

	CRP

	6.56±1.62

	3.66±0.78

	12.496
	0.001


Note: SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass index; TC: total cholesterol; TG: triglycerides; HDL: high-density lipoprotein; LDL: low-density lipoprotein; VLDL: very low-density lipoprotein.CRP: C-Reactive Protein






Table 2: Pearson Correlation of markers of metabolic syndrome and inflammation
	
	
	SBP
	DBP
	BMI
	TC
	TG
	HDL
	LDL
	VLDL
	IL-6
	CRP

	SBP          
	r-value p-value
n
	1

60
	0.806**
0.000
60
	0.491**
0.000
60
	0.231
0.076
60
	0.201
0.124
60
	0.139
0.291
60
	0.104
0.429
60
	-0.060
0.650
60
	0.202
0.122
60
	-0.106
0.421
60


	DBP       

	r-value
p-value
n         
	0.806**
0.000
60
	1

60
	0.382**
0.003
60
	0.259
0.046
60
	0.077
0.557
60
	0.109
0.406
60
	0.177
0.177
60
	-0.106
0.420
60
	0.174
0.184
60
	-0.090
0.496
60

	BMI        

	r-value
p-value
n
	0.491**
0.000
60
	0.382**
0.003
60
	1

60
	0.063
0.632
60
	0.095
0.470
60
	0.078
0.554
60
	-0.041
0.754
60
	0.100
0.448
60
	-0.006
0.963
60
	0.003
0.983
60

	TC
	r-value
p-value
n
	0.231
0.076
60
	0.259*
0.046
60
	0.063
0.632
60
	1

60
	0.128
0.329
60
	0.304*
0.018
60
	0.794**
0.000
60
	-0.054
0.683
60
	-0.027
0.838
60
	-0.170
0.195
60

	TG
	r-value
p-value
 n
	0.201
0.124
60
	0.077
0.557
60
	0.095
0.470
60
	0.128
0.329
60
	1

60
	0.651**
0.000
60
	-0.023
0.863
60
	-0.035
0.789
60
	-0.060
0.650
60
	-0.064
0.629
60

	HDL
	r-value p-value
n
	0.139
0.291
60
	0.109
0.406
60
	0.078
0.554
60
	0.304
0.018
60
	0.651**
0.000
60
	1

60
	0.035
0.792
60
	-0.061
0.645
60
	0.065
0.624
60
	-0.228
0.080
60

	LDL
	r-value
p-value
n         
	0.104
0.429
60
	0.177
0.177
60
	-0.041
0.754
60
	0.794**
0.000
60
	-0.023
0.863
60
	0.035
0.792
60
	1

60
	-0.074
0.575
60
	-0.031
0.817
60
	-0.019
0.888
60

	VLDL
	r-value
p-value
n
	-0.060
0.650
60
	-0.106
0.420
60
	0.100
0.448
60
	-0.054
0.683
60
	-0.035
0.789
60
	-0.061
0.645
60
	-0.074
0.575
60
	1

60
	0.008
0.950
60
	0.028
0.832
60

	IL-6
	r-value
p-value
n
	0.202
0.122
60
	0.174
0.184
60
	-0.006
0.963
60
	-0.027
0.838
60
	-0.060
0.650
60
	0.065
0.624
60
	-0.031
0.817
60
	0.008
0.950
60
	1

60
	-0.213
0.103
60

	CRP
	r-value
p-value
n
	-0.106
0.421
60

	-0.090
0.496
60
	0.003
0.983
60
	-0.170
0.195
60
	-0.064
0.629
60
	-0.228
0.080
60
	-0.019
0.888
60
	0.028
0.832
60
	-0.213
0.103
60
	1

60









4. DISCUSSION
Data from this study indicates alteration in SBP, DBP, BMI and lipid profile with elevated markers of inflammation in hypertensive naval officers compared to controls. Thus, hypertensive naval officers demonstrated a pattern consistent with metabolic syndrome, characterized by higher BMI, dyslipidemia, and elevated inflammatory markers, all of which may contribute to increased cardiovascular risk compared with normotensive peers. The pathophysiology of hypertension in naval personnel involves multiple systems. The renin-angiotensin-aldosterone system (RAAS) regulates blood volume and vascular tone, with angiotensin II promoting vasoconstriction and sodium retention, contributing to hypertension and cardiovascular damage (Hall & Hall, 2018). Endothelial dysfunction, characterized by reduced nitric oxide (NO) bioavailability, increases vascular resistance, further exacerbating hypertension (Sandoo et al., 2015). The sympathetic nervous system (SNS) also plays a pivotal role, with heightened activity in hypertensive individuals leading to increased vascular stiffness and blood pressure elevation (Grassi et al., 2015). Inflammation, driven by cytokines like IL-6 and acute-phase proteins like CRP, amplifies vascular damage and is closely linked to MetS (Harrison & Bernstein, 2018). These mechanisms are particularly relevant in naval personnel, whose occupational stressors, such as prolonged deployments and high-sodium diets from sea foods, may enhance sympathetic activation and inflammatory responses.	Comment by ahmad afzal: Seafood is one word.
The high-sodium diet common in naval settings, coupled with irregular sleep patterns and chronic stress, likely exacerbates MetS and inflammation. Yang et al. (2021) found that shift work, a hallmark of naval operations, significantly increases MetS risk by disrupting circadian rhythms and metabolic homeostasis. Similarly, chronic stress and salt exposure can upregulate inflammatory pathways, increasing CRP and IL-6 levels through mechanisms involving transforming growth factor-beta (TGF-β) and T-helper 17 (TH17) cells (Wilck et al., 2017). Limited access to preventive healthcare during deployments further compounds these risks, as timely screening and intervention are often unavailable. The regional context of Sapele, with its tropical climate, high humidity, and socioeconomic challenges, adds another layer of complexity, as environmental and occupational factors may uniquely shape health outcomes in this cohort.	Comment by ahmad afzal: Please justify this claim with sound evidence, examples, and reasoning in the discussion part.
The interplay of hypertension, MetS and inflammation has significant implications for naval personnel’s health and operational readiness. Chronic hypertension and MetS increase the risk of acute cardiovascular events, which can impair mission performance and long-term health (Swarup et al., 2025). Systemic inflammation, driven by elevated CRP and IL-6, further accelerates atherosclerosis and vascular damage, compounding these risks (Morgado et al., 2018). 
The occupational environment of naval personnel presents unique challenges that amplify the risk of MetS and inflammation. For instance, prolonged deployments often limit access to fresh, nutrient-rich foods, leading to reliance on processed, high-sodium meals that exacerbate hypertension and MetS (Hatch-McChesney et al., 2023). Chronic stress from high-stakes operations and irregular sleep patterns further activates the SNS, increasing catecholamine release and blood pressure (Grassi et al., 2015). These factors, combined with limited healthcare access during deployments, create a perfect storm for the development and progression of hypertension-related comorbidities. The regional context of Sapele, with its coastal environment and socioeconomic constraints, may further exacerbate these risks, as high humidity and salt exposure can influence dietary habits and physiological responses.
The findings of this study could have far-reaching implications for military health policy. Targeted interventions, such as low-sodium dietary programs, stress reduction initiatives, and regular screening for MetS and inflammatory markers, could significantly reduce the burden of hypertension and its complications. Gerstel et al. (2013) demonstrated that workplace health interventions can reduce MetS prevalence by up to 50%, suggesting that similar strategies could be effective in naval settings. By addressing these risk factors, the Nigerian Navy could improve personnel health, enhance operational readiness, and reduce healthcare costs associated with chronic diseases.
This study underscores the significant health challenges faced by hypertensive male naval officers in Nigeria, including elevated risks of metabolic syndrome and inflammation. The findings align with broader research on hypertension’s impact in Nigeria and military populations, highlighting the role of occupational stressors like prolonged deployments and high humidity in Sapele. 
The triglyceride-HDL correlation and lack of inflammation-lipid links suggest unique health patterns that require further exploration to understand their implications for cardiovascular risk. Comprehensive health management strategies, including regular screenings, lifestyle modifications, and targeted pharmacological treatments, are essential to mitigate these risks and enhance operational readiness. By addressing both physiological and occupational factors, these interventions can improve the well-being of naval personnel.
CONCLUSION 	Comment by ahmad afzal: The conclusion portion is the same as the abstract. Kindly make a difference here; the final conclusion should cover all the key points concisely, not just the major finding
Elevated level  of markers of metabolic syndrome; BP, BMI, TC, TG, LDL and low level of HDL parallels elevated level of inflammatory markers; CRP and IL-6 in hypertensive naval officers. This may be an indication to susceptibility to cardiovascular disorders due to prolonged stress and deployment in the sea.	Comment by ahmad afzal: Spacing issue	Comment by ahmad afzal: Distorted line structure
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  1       Original Research Article    ELEVATED  MARKERS OF METABOLIC SYNDROME AND INFLAMMATION I N HYPERTENSIVE  NAVAL PERSONNELS :  AN INCREASING CONCERN IN NAVAL MEDICAL CENTER SAPELE, NIGER IA   ABSTRACT   Background:   Hypertension is a major health problem among naval personnel, and it is  exacerbated by occupational stressors   and hazards.  Aims and  Objective:   This study was carried  out to determine the markers of metabolic syndrome   (MetS)   and inflammation and their  association with hypertension in naval officers.  Materials and Methods :   Sixty ( 60 )   hypertensive  and 60  age - matched  n ormotensive male naval officers participated in this study   Five  milliliters of  venous blood  sample  was collected  from each participant .   Markers for   MetS;  systolic blood  pressure (SBP), diastolic blood pressu re (DBP), body mass index (BMI) were determined by  standard methods ,   while   serum   total cholesterol (TC), triglycerides (TG), high - density lipoprotein  ( HDL ) and   low - density lipoprotein (LDL) were determined using spectrophotometric methods .   Markers of inflammation ;   C - reactive protein (CRP)   and interleukin - 6 (IL - 6 )   were determined   using ELISA  method s .  Results:   The hypertensive  naval  officers had significantly higher SBP  (131.65±11.82 vs. 122.95±5.27 mmHg , ), DBP (87.36±7.73 vs. 81.20±4.81 mmHg), BMI  (29.95±2.20 vs. 23.20±1.79 kg/m²), TC (4.97±0.97 vs. 4.24±0.55 mmol/L), TG (1.33±0.29 vs.  1.10±0.24 mmol/L), LDL (3.22±0.84 vs. 2.58±0.55 mmol/L), and lower HDL (1.24±0.27 vs.  1.56±0.24 mmol/L ) ( p=0.001   in each case ). The level   of markers of inflammation   were  elevated  in the  hypertensive   naval officers;   CRP   ( 6.56±1.62 vs. 3.66±0.78 mg/L )   and   IL - 6 (19. 62±5.88 vs.  15.58±5.46 pg/mL)   ( p=0.001   in each case ). Strong ly significant   positive   correlations were  observed   between SBP and DBP (r=0.805, p=0.000), TC and LDL (r=0.794, p=0.000), and  between   TG and HDL (r=0.651, p=0.000).  There were   n o n - significant correlations   between MetS and  inflammatory marker s .   Conclusion :   Elevated level  of  markers of metabolic syndrome; BP, BMI,  TC, TG, LDL and low level of HDL parallels elevated level  of inflammatory markers; CRP and IL - 6  in hypertensive naval officers. This may be an indication to   susceptibility to cardiovascular 

