
Determination Of The Effects, Prevalence And Lifestyle-Related Risk Factors Of Metabolic Syndrome Among Truck Drivers In Benin City Metropolis, Nigeria

                                                                                 ABSTRACT
Long distance drivers are often at risk of developing metabolic diseases due to the nature of their work as they tend to go to work early, work for more hours, have irregular dietary habits and patterns, encounters numerous stress factors such as lack of physical activity due to working in a fixed position, have irregular sleep habits and live sedentary lifestyle.  The study was aimed to determine the effects, prevalence and lifestyle-related risk factors of metabolism among truck drivers in Benin City metropolis. The study was carried out in Benin City metropolis among commercial truck drivers. A total of 200 adult male subjects were recruited for this study. The subjects consist of adult commercial truck drivers (100 subjects) and the control subjects consist of adult males recruited from the University of Benin (100 subjects).  All laboratory analysis was carried out in the department of medical laboratory science, faculty of basic medical sciences, University of Benin, Benin city.  Thyroid function test was analyzed using the Elisa method and fasting blood sugar were analyzed using the spectrophotometric methods. The study revealed high level of serum insulin, thyroid function test and fasting blood glucose of long-distance truck drivers and the control group were measured and result indicate a significant increase (P<0.05) in the fasting blood glucose (128.93±5.97) and TSH (8.137±5.173) of the long-distance truck drivers compared with the control group (85.80±2.25 and 2.359±0.237 respectively). Similarly, there was a significant decrease (P<0.05) in the insulin (23.90±3.908) level of the long-distance truck drivers compared with the control subjects (34.80±2.529). conclusively, there should be routine medical checkup, balance and timely intake of meal should be adopted for long distance drivers.



INTRODUCTION

1.1 Background of the study
“Long distance drivers are often at risk of developing metabolic diseases due to the nature of their work as they tend to go to work early, work for more hours, have irregular dietary habits and patterns, encounters numerous stress factors such as lack of physical activity due to working in a fixed position, have irregular sleep habits and live sedentary lifestyle. Metabolic syndrome (MetS) which has been described as insulin resistance, deadly quartet and syndrome X, is a cluster of risk factors that raises the risk of heart diseases, stroke and other health disorders” (7). “It is diagnosed when any three of the five risk factors which include insulin resistance, hypertension and central obesity (large waist circumference) are present” (4). “Globally, 20-30% of adults have MetS which relies on the region (rural or urban setting) and the definition of MetS used” (9). “In the United States, age-adjusted MetS prevalence among adults population was estimated to be 24–25%. Similarly, the prevalence of MetS in 7 European countries was approximately 23%. It was estimated that 20%–25% of South Asians have developed MetS” (1). “In Iran, a high prevalence of this disorder has been documented among general population. According to a nationwide study, the age-standardized prevalence of the metabolic syndrome in Iranian men population was about 28.8% based on the Adult Treatment Panel-III (ATP III) criteria, and 27.5% (95% CI 25.7–29.3) based on the International Diabetes Federation (IDF) definition” (8).
1.2 Justification for the study
“Physical inactivity is a leading public health issue in the U.S. and internationally and has increased over time” (15). “Accumulating evidence suggests that time spent sitting has adverse effects on cardiovascular and metabolic health, distinct from time spent being physically active” (11). “Health risks associated with sedentary behavior may be attributed to the physiologic effects of muscle inactivity on glucose uptake, cardiac function, and lipid metabolism, as well as sedentary behavior displacing light-to-moderate activity and thus reducing energy expenditure” (10).
“It is essential to initiate early detection of these chronic diseases in high-risk population groups, so that preventative action can minimize the consequences” (13). In the case of long-distance drivers in Benin City, Nigeria, there is paucity of data on the effect of long-distance driving on metabolism or metabolic diseases, hence this study sought to determine the effects, prevalence and lifestyle-related risk factors of metabolism among truck drivers in Benin city metropolis.
1.3 Aim of the study
[bookmark: _Hlk188412900]The study was aimed to determine the effects, prevalence and lifestyle-related risk factors of metabolism among truck drivers in Benin City metropolis.
1.4 Research hypothesis
1.4.1 Null hypothesis
1. There are no differences in the levels of thyroid function parameters of truck drivers in Benin City, Nigeria
1. There is no difference in the level fasting blood glucose levels of truck drivers in Benin City, Nigeria
1. There are no differences in the levels of blood pressure and anthropometric characteristics (weight, height, BMI and waist circumference) of truck drivers in Benin City, Nigeria
1. There are no differences in the Lifestyle-related risk factors of metabolism of truck drivers in Benin City, Nigeria using a well-structured questionnaire

                 
MATERIALS AND METHODS
2.1 Study Area
The study was carried out in Benin City metropolis among commercial truck drivers. Benin City is the capital of Edo State, Nigeria where truck drivers are normally parked as it is the focal point that connect the south- south to southwest and northern part of Nigeria. . The metropolis has an estimated population of 1,147,188(national population census 2006). The ancient city of Benin, founded about 900AD is situated at an average height of 200m above sea level (Ministry of Land and Survey, Edo State 2018).
2.2. Study Participant 
A total of 200 adult male subjects were recruited for this study. The subjects consist of adult commercial truck drivers (100 subjects) and the control subjects consist of adult males recruited from the University of Benin (100 subjects). Informed consent was obtained from each participant after proper notification and information on the nature of the research, risk involved, benefits, as well as assurance of confidentiality by the use of a questionnaire.
2.3. Selection Criteria
2.4.1 Inclusion Criteria
Study group
Control group
Healthy male individuals (aged 18-65 years) who are not long-distance truck drivers with no demographic or medical history of cancer, not active smokers or frequent alcohol abusers formed the control group. 
2.4.2. Exclusion Criteria
Study group 
Male commercial truck drivers with demographic or medical history of cancer, frequent tobacco smoking or alcohol consumption were excluded from the study.
Control group
Participants with demographic or medical history of cancer, frequent smoking or alcohol consumption were excluded from the study
2.5. Sample Size determination
The sample size for this study was determined using prevalence from previous studies.  The prevalence of metabolic syndrome among rural Nigerian workers was reported to be 20.0 % (7). The sample size was calculated according to the formula as previously described by Daniel (1999).
N= t2×p (1-p)
m2
Where:
N=required sample size
t=confidence level at 95% (standard value of 1.96)
P=estimated prevalence of bacterial in dumpsite (20%)
m=margin of error at 5% (standard value=0.05)
N = 1.962 X 0.2(1-0.2)
0.052
N = 201 sample size
Therefore, a minimum sample of 200 samples was collected from truck drivers, driver assistance and apparently health male subjects to serve as control.
2.6 Sample Collection 
About 5ml of blood sample was obtained from each participant. The blood sample was transferred into a plain container, and centrifuged at 3000 rpm for 2 minutes. The serum from each sample will be dispensed into sterile plain container with the same sample number. The serum will be stored at 2-80C for laboratory analysis.
2.7 Laboratory analysis
All laboratory analysis was carried out in the department of medical laboratory science, faculty of basic medical sciences, University of Benin, Benin city.  Thyroid function test was analyzed using the ELISA techniques EMPM201 and fasting blood sugar were analyzed using the spectrophotometric methods SPT 104.
2.8 Statistical analysis
Statistical analyses including descriptive statistics will be carried out using the statistical package for social scientist (SPSS) version 20.0. All values will be expressed as Mean ±Standard error of the mean. The independent student’s t-test will be used to determine significant differences between exposed and unexposed groups and p-value at ≤0.05 will be accepted.





RESULTS

Table 1: anthropometric measurements of the study participants (Mean±SD)
	PARAMETERS
	Subjects  (n=130)
 
	Control    (n=100)

	P-VALUE
	SIG

	BMI
	24.73±0.29
	37.64±0.76
	0.000
	P<0.001

	Waist C
	42.63±0.80
	39.80±1.53
	0.009
	P<0.01

	Systolic BP
	130.40±2.05
	12.07±1.42
	0.000
	P<0.001

	Diastolic BP
	86.02±1.20
	75.00±1.79
	0.000
	P<0.001









Table 2: Thyroid function parameters of Subjects and Control Population (Mean±SD)
	PARAMETERS
	Subjects  (n=130)
 
	Control    (n=100)

	P-VALUE
	SIG

	Insulin
	23.90±3.908
	34.80±2.529
	0.015
	P<0.05

	Glucose (mg/dl)
	128.93±5.97
	85.80±2.25
	0.000
	P<0.001

	TSH {u/ml} 
	8.137±5.173
	2.359±0.237
	0.026
	P<0.05

	T3 {ng/ml}
	1.255±0.058
	1.222±0.094
	0.847
	P>0.05

	T4 {μg/dl}
	7.610±0.246
	7.689±0.4190
	0..915
	P>0.05

	TSH/T3
	6.63±
	2.01±
	0.310
	P>0.05

	TSH/T4
	1.08±
	0.32±
	0.280
	P>0.05

	TSH/T3/T4
	0.89±
	0.27±
	0.254
	P>0.05

	T3/T4
	0.18±
	0.16±
	0.193
	P>0.05


*P< 0.001 = very high significant difference
*P< 0.01 = high significant difference
  P< 0.05 = significant difference









Table 3: Biochemical Parameters in relation to Level of Smoking Among Long Distance Truck Drivers in Benin City
	PARAMETERS
	Yes    n=47
 [image: ][image: ]±SE 
	No    n=83
[image: ][image: ]±SE 
	P-VALUE
	*SIG

	Insulin
	25.10±5.908
	11.36±5.151
	0.819
	P>0.05

	TSH {u/ml} 
	2.444±0.190
	0.190±8.098
	0.410
	P>0.05

	T3 {ng/ml}
	1.116±0.037
	1.334±0.087
	0.069
	P>0.05

	T4 {μg/dl}
	7.152±0.260
	7.869±0.354
	0.162
	P>0.05

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


* P> 0.05 = no significant difference











Table 4: Biochemical Parameters in relation to Alcohol Level of Long-Distance Truck Drivers in Benin City
	PARAMETERS
	Yes    n=91
 
	No    n=39

	P-VALUE
	*SIG

	Insulin
	22.11±4.06
	28.07±8.99
	0.486
	P>0.05

	TSH {u/ml} 
	10.13±7.37
	3.495±1.03
	0.559
	P>0.05

	T3 {ng/ml}
	1.208±0.06
	1.364±0.13
	0.218
	P>0.05

	T4 {μg/dl}
	7.421±0.27
	8.052±0.51
	0.241
	P>0.05

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


* P> 0.05 = no significant difference











4.0					 DISCUSSION
[bookmark: _GoBack]“There are some sedentary Jobs such as driving with high emotional demands and long working hours that considered safety critical jobs. Drivers are one of the trade unions that are most exposed to various health-related risks, especially metabolic diseases due to the nature of their job and unhealthy diet. Accumulating evidence suggests that time spent sitting has adverse effects on cardiovascular and metabolic health, distinct from time spent being physically active” (14). “Health risks associated with sedentary behaviour may be attributed to the physiologic effects of muscle inactivity on glucose uptake, cardiac function, and lipid metabolism, as well as sedentary behaviour displacing light-to-moderate activity and thus reducing energy expenditure” (12).
In this present study, serum levels of insulin, thyroid function test and fasting blood glucose of long-distance truck drivers and the control group were measured and result indicate a significant increase (P<0.05) in the fasting blood glucose (128.93±5.97) and TSH (8.137±5.173) of the long-distance truck drivers compared with the control group (85.80±2.25 and 2.359±0.237 respectively). Similarly, there was a significant decrease (P<0.05) in the insulin (23.90±3.908) level of the long-distance truck drivers compared with the control subjects (34.80±2.529). However, there was an insignificant difference in the serum level of T3 and T4 of long-distance truck drivers compared with the control group. Previous studies have documented significant inverse correlation between fasting blood glucose and the insulin levels (9). This report is in agreement with the findings of Abiona et al. (2019). The most important regulators of insulin secretion are circulating nutrients, in particular, glucose. In the fasting state, insulin secretion is maintained at levels that provide sufficient insulin to constrain hepatic glucose release at rates that match glucose utilization (∼2 mg/kg/min) and so the plasma glucose concentration is maintained at normal levels of ∼90 mg/dl (∼5 mmol/liter). After meal ingestion, glucose concentrations in the circulation rise and stimulate insulin secretion thus Increased delivery of insulin into the circulation causes further suppression of hepatic glucose release (to ∼0.5 mg/kg/min) and increased stimulation of glucose uptake by insulin-sensitive tissues such as muscle to restore normoglycemia. Numerous studies have also documented serum TSH to be positively associated with hyperglycemia and insulin resistance in euthyroid subjects (9 and 4)
CONCLUSION AND RECOMMENDATION
The results of this work show that stress at work causes significant changes in the serum of the long-distance truck drivers. This study contributed additional information about possible mechanisms underlying hypertension and dyslipidemia. In conclusion, systolic and diastolic blood pressure, plasma glucose and TSH, were significantly increased in the long-distance truck drivers compared with the control subjects. Similarly, Insulin level was significantly decreased in the long-distance truck drivers compared with the control subjects. 
It is therefore recommended that long distance truck drivers be educated on the need for regular checkup as any health facility close to them. Further studies are required for a general assumption of the existence or nonexistence of a correlation between insulin, lipid profile and thyroid function of long-distance truck drivers in Benin city.

From results of this study, we conclude that dyslipidemia is a common feature of MetS, and a large number of patients had more than one individual lipid abnormality. Most common dyslipidemia was high TG and least was high LDL. Pattern of the dyslipidemia was similar in all three groups based on blood glucose levels.
Consent 
As per international standards or university standards, Participants’ written consent has been collected and preserved by the author(s).
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