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Haematological Parameters of Petrol Attendants in Ekpoma, Edo State, Nigeria 

ABSTRACT 

	Aims: Occupational diseases in gasoline filling workers have been recognized for many years and affect workers in different ways; such diseases are still problems in all parts of the world. The overall aim of this study is to determine the haematological parameters of petrol attendants in Ekpoma, Edo State, Nigeria.
Methodology: A total of fifty (50) petrol attendants aged 18-60 years and of both sexes were recruited for this study while fifty (50) apparently healthy subjects served as control. The haematological parameters were determined using Sysmex KX-21N Haematology auto-analyzer.
Results: The result obtained showed that the NEUT# levels of petrol attendants were significantly higher (p<0.05) in petrol attendants when compared with the control, whereas the remaining haematological parameters did not show any difference (p>0.05). With respect to gender, RBC, HGB, Haematocrit, MCV, MCH and MXD % levels were significantly higher (p<0.05) in male subjects in comparison to the female subjects. From the perspective of age, there was no statistical significant difference (p>0.05) in the haematological parameters among the different age ranges studied. With respect to the duration of exposure, HGB, Haematocrit, MCV and MCH levels were significantly higher (p<0.05) in test subjects who have been exposed for a period of 5-8 years when compared with 1-4 years and <1years while RDW-SD levels were significantly higher (p<0.05) in subjects that have been exposed for a period of 1-4 years when compared with <1years and 5-8 years.
Conclusion: In conclusion, this study has shown that prolonged exposure to gasoline vapour led to alterations in some red blood cell parameters of the haematogram of the subjects studied.
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1. INTRODUCTION 

Fuel is a complex mixture of volatile flammable liquid hydrocarbons (Okoro et al., 2006). The hydrocarbons include benzene, toluene and xylene. Petroleum fuel which is also referred to as gasoline is used for the internal combustion of engines. It is a complex mixture of over 500 hydrocarbons that may have between 5-12 carbons, smaller amounts of alkanes, cyclic and aromatic compounds are present (Edokpoplo et al., 2014). Petroleum products have found its usage in our everyday life and hence the need for fuel attendants to dispense fuel from its reservoir (Edokpoplo et al., 2014; Obodo et al., 2020a). Fuel attendants inhale and make contact with these flammable petrochemicals (Ita et al., 2015; Usiobeigbe et al., 2024). A high level of benzene in the breathing zone of fuel service stations during refueling of vehicles has been reported (Singh et al., 2014). Petroleum hydrocarbon compounds are converted to free radicals or activated metabolites during their oxidation in the cell (Hall, 2013; Obodo et al., 2020a) especially in the human liver and lung tissues and usually cause marked adverse changes in these cells (Udonwa et al., 2009). Certain people have greater risk of exposure to gasoline vapours; these include filling station workers, service station attendants, drivers of gasoline trucks, and refinery workers (Obodo et al., 2020b).
The volatile nature of petrol products make them readily available in the atmosphere any time it is dispensed, especially at petrol filling stations and depots (Gupta & Dogra, 2002). Many of the harmful effects seen after exposure to gasoline are due to the individual chemicals in the gasoline mixture, such as benzene, lead and oxygenates. Breathing small amounts of gasoline vapours can lead to nose and throat irritation, headaches, dizziness, nausea, vomiting, confusion and breathing difficulties. Furthermore, occupational exposure to petroleum fumes have been reported to have toxic effects on various organs and systems and these include respiratory, immune and nervous systems (Omoviye et al., 2025). Organs such as the heart, lungs and skin and kidneys are affected by these toxic effects resulting in various diseases and different forms of genotoxic, mutagenic, immunotoxic, carcinogenic and neurotoxic manifestations (d’Azevedo et al., 1996; Rothman et al., 1996; Obodo et al., 2020a).
Previous research studies carried out in Calabar, Nigeria on the effect of petroleum products inhalations on some haematological indices of fuel attendant by Okoro et al. (2006) revealed a reduction in haematological indices in fuel attendants which worsened with prolong exposure. Furthermore, a research work carried out by Aleemaddin et al. (2015) revealed that chronic exposure to petroleum fumes has adverse effects on human haemopoietic system. Obodo et al., (2020b) also recorded some effects on Biochemical and Haematological Profile in Liquefied Petroleum Gas workers. Correspondingly, studies on other petroleum products such as diesel fuel and crude oil by Dede and Kaybo (2002) and Ovuru and Ekweozor (2004) revealed decreased haemoglobin concentration, packed cell volume and white blood cells with increasing levels of diesel fuel and a linear increase in red blood cells and white blood cells respectively. Therefore, the present study is aimed at determining the haematological parameters of petrol attendants in Ekpoma, Edo State, Nigeria.

2. material and methods 
2.1 Study Area
This study was carried out in Ekpoma. Ekpoma is the capital of Esan West Local Government Area in Edo State which falls within the rain forest/savannah transitional zone of South Western Nigeria. The area lies between latitudes 60 431 and 60 451 North of the Equator and longitudes 60 51 and 60 81 East of the Greenwich Meridian. Ekpoma has a land area of 923 square kilometers with a population of 170,123 people as at the 2006 census (World Gazzetter Nigeria, 2007). The town has an official post office and it is the home of Ambrose Alli University.
2.2 Study population
A total of fifty (50) apparently healthy petrol attendants and fifty (50) apparently healthy subjects (who are non-petrol attendants) served as control. Both categories of subjects were aged 18-60years of age and of both sexes before they were enrolled into the study.
2.3 Inclusion Criteria
Apparently healthy petrol attendants in Ekpoma who gave their consent were included in this study.
2.4 Exclusion Criteria
Individuals who did not meet the inclusion criteria and those who did not give their consent were excluded from the study.
2.5 Sample Collection
About 5mls of whole blood was collected from all the subjects via venepuncture and dispensed into EDTA containers and mixed immediately by reverse inversion method. Prior to transportation to the laboratory, the EDTA samples were stored in a cold box of a temperature range of 20-80C before analysis.
2.6 Haematological assay using Sysmex KX-2IN autoanalyzer
The Haematological parameters were analyzed using Sysmex KX-2IN Haematology autoanalyzer within two hours of blood collection. Quality control was run every day and the analyzer was maintained according to the manufacturer’s instructions during the period of the study. The Sysmex KX-2IN autoanalyzer performs speedy and accurate analysis of 19 parameters. It displays on the LCD screen the particle distribution curves of WBC, RBC and platelets along with data of 19 parameters as the analysis results.
2.7 Data analysis
The results obtained were presented using tables and charts such as mean ± standard deviation. Statistical significance was determined using the analysis of variance (ANOVA) and Student’s t-test where appropriate. P<0.05 was considered significant. All statistical analysis were done using SPSS version 26.0.
3. results and discussion

3.1 Results
3.1.1	Socio-demographic characteristics of the study population
Table 1 revealed the socio-demographic characteristics of the study population. The subjects were categorized into four age groups; 18-27 years; 28-37 years; 38-47 years and 48 years and above. Majority of the subjects were within the age range of 18-27 years (64.0%), followed by 38-47 years (24.0%), 28-37 years (8.0%) and 48 years and above (4.0%). With respect to gender, most of the subjects were males (56.0%) and 44.0% females. Based on religion, majority of the subjects were Christians (82.0%) and while Muslims were 18%. According to educational status, secondary education recorded 42.0%, followed by Graduate and Undergraduate subjects (20.0%), those with formal education and primary education accounting for 10.0% and 8% respectively. Marital status of the subjects revealed that more than half of the subjects were single (54.0%) while 46.0% were married. Based on  smoking habit, 78.0% of the subjects smoked while 22.0% did not smoke. From the viewpoint of alcohol, only 22.0% of the subjects consume alcohol while the remainder (78%) did not. Based on the subjects’ duration of exposure, majority of the subjects had worked for <1 years (56.0%), followed by subjects that have worked for 1-4 years (38.0%) and 5-8 years (6.0%). With respect to underlying health conditions, the result showed that majority (94%) of the subjects do not have any underlying health conditions while 6.0% have. With respect to how often subjects fall sick, the results showed that majority of the subjects fall sick once in 6 months (40.0%), followed by once a year (36.0%) and the least being once in 3 months (24.0%). The age (Mean ± SD) of the studied subjects was 27.28 ± 6.59 years.

Table 1: Socio-demographic Characteristics of the Study Population (n=50)
	Variables
	
	Number observed
	Frequency

	Age (Years)
	18-27
	32
	64.0

	
	28-37
	4
	8.0

	
	38-47
	12
	24.0

	
	48 yrs & above
	2
	4.0

	
	Age (Mean ± SD)
	27.28 ± 6.59
	

	
	
	
	

	Gender
	Male
	28
	56.0

	
	Female
	22
	44.0

	
	
	
	

	Religion
	Christian
	41
	82.0

	
	Muslim
	9
	18.0

	
	
	
	

	Educational Status
	Primary
	4
	8.0

	
	Secondary
	21
	42.0

	
	Graduate
	10
	20.0

	
	Undergraduate
	10
	20.0

	
	No Formal Education
	5
	10.0

	
	
	
	

	
	
	
	

	Marital Status
	Single
	37
	74.0

	
	Married
	13
	26.0

	
	
	
	

	
	Yes
	11
	22.0

	
	No
	39
	78.0

	
	
	
	

	
	Yes
	17
	34.0

	
	No
	33
	66.0

	
	
	
	

	
	<1year
	28
	56.0

	
	1-4years
	19
	38.0

	
	5-8years
	3
	6.0

	
	
	
	

	Underlying health conditions
	Yes
	3
	6.0

	
	No
	47
	94.0

	
	
	
	

	How often do you fall sick
	Once in 3 months
	12
	24.0

	
	Once in 6 months
	20
	40.0

	
	Once a year
	18
	36.0



3.1.2 Haematological parameters of petrol attendants in the study area
The results in table 2 showed the haematological parameters of the studied subjects. The result showed that almost all the haematological parameters were not significantly higher (p>0.05) in subjects when compared with the control. On the contrary, only NEUT# levels were significantly higher (p<0.05) in subjects when compared with control.



Table 2: Haematological parameters of petrol attendants in the study area 
	Parameters
	Control subjects
n=50
	Test Subjects
    n=50
	t-value
	P-value

	WBC (x106/μl)
	5.19±1.44
	5.65±1.22
	1.723
	0.088

	RBC (x106/μl)
	4.75±0.67
	4.73±0.58
	0.122
	0.903

	HGB (g/dl)
	12.81±1.52
	13.06±1.66
	0.779
	0.438

	Haematocrit (%)
	36.93±4.27
	37.11±4.62
	0.198
	0.844

	MCV (fl)
	78.08±4.35
	78.51±4.97
	0.460
	0.646

	MCH (Pg)
	27.17±2.07
	27.66±2.30
	1.112
	0.269

	MCHC (g/dl)
	34.73±1.29
	35.20±1.28
	1.838
	0.069

	RDW-SD (fl)
	39.77±2.43
	39.42±2.40
	0.716
	0.476

	RDW-CV (%)
	13.34±1.05
	13.20±0.89
	0.750
	0.455

	Platelet (x10³/μl)
	183.84±66.63
	192.66±76.28
	0.616
	0.539

	LYM (%)
	50.75±7.80
	48.01±8.69
	1.656
	0.101

	MXD (%)
	10.77±3.73
	10.94±4.53
	0.212
	0.832

	NEUT (%)
	38.35±7.69
	41.08±8.76
	1.635
	0.105

	PDW (fl)
	14.92±3.19
	14.20±2.84
	1.195
	0.235

	MPV (fl)
	10.94±1.04
	10.64±1.02
	1.195
	0.235

	PLCR (%)
	32.32±8.08
	30.07±7.65
	1.432
	0.155

	LYM# (x10³/μl)
	2.64±0.84
	2.71±0.77
	0.422
	0.674

	MXD# (x10³/μl)
	0.56±0.26
	0.82±1.31
	1.365
	0.175

	NEUT# (x10³/μl)
	2.00±0.68
	2.31±0.69
	2.274
	0.025


KEYS: n=Sample size; p>0.05- Not significant; p<0.05= Significant RBC Red Blood Cell, IGB- Haemoglobin, MCV- Mean Corpuscular Volume, MCH- Mean Corpuscular Haemoglobin, MCHC- Mean Corpuscular Haemoglobin Concentration, RDW-SD-Red Cell Distribution Width- Standard Deviation, RDW-CV- Red Cell Distribution Width - Coefficient of Variation, LYM- Lymphocytes, MXD- Mixed Cell Count, NEUT- Neutrophils, PDW-Platelet Distribution Width, MPV-Mean Platelet Volume, PLCR- Platelet-Large Cell Ratio.

3.1.3 Haematological parameters of the petrol attendants with respect to gender 
Table 3 showed the haematological parameters of the Petrol attendants based on gender. The result showed that some haematological parameters such as WBC, MCHC, RDW-CV, RDW-CV, PLATELET, LYM%, NEUT%, PDW, MPV, PLCR, LYM#, NEUT# and MXD# were not statistically significant in both sexes (p>0.05).On the contrary, RBC, HGB, HAEMATOCRIT, MCV, MCH and MXD% levels were significantly higher (p<0.05) in male subjects when compared with the female subjects. 
Table 3: Haematological parameters of the Petrol attendants with respect to gender 
	Parameters
	Male Subjects
n=28
	Female Subjects
n=22
	t-value
	p-value

	WBC (x106/µl)
	5.60±1.35
	5.73±1.06
	0.373
	0.711

	RBC (x10/µl)
	4.95±0.57
	4.46±0.46
	3.203
	0.002

	HGB (g/dl)
	13.99±1.44
	11.86+1.07
	5.792
	0.000

	Haematocrit (%)
	39.69±4.19
	33.82±2.64
	5.735
	0.000

	MCV (fl)
	80.46±4.50
	76.03±4.49
	3.459
	0.001

	MCH (Pg)
	28.41±2.00
	26.70±2.34
	2.793
	0.007

	MCHC (g/dl)
	35.28±1.26
	35.09±1.32
	0.521
	0.605

	RDW-SD (fl)
	40.00±2.55
	38.69±2.01
	1.983
	0.053

	RDW-CV (%)
	13.09±0.85
	13.34±0.95
	0.971
	0.337

	Platelet (x103/µl)
	176.32±76.51
	213.45±72.39
	1.744
	0.088

	LYM (%)
	46.45±8.82
	5.00±8.28
	1.454
	0.152

	MXD (%)
	12.52±5.03
	8.93±2.81
	2.997
	0.004

	NEUT (%)
	41.55±8.61
	40.48±9.11
	0.424
	0.673

	PDW (fl)
	13.98±3.09
	14.47±2.52
	0.597
	0.553

	MPV (fl)
	10.54±1.10
	10.77±0.91
	0.774
	0.443

	PLCR (%)
	26.22±8.22
	31.15±6.89
	0.885
	0.381

	LYM# (x103/µl)
	2.56±0.82
	2.89±0.67
	1.492
	0.142

	MXD# (x103/µl) 
	0.73±0.39
	0.93± 1.95
	0.519
	0.606

	NEUT# (x103/µl) 
	2.30±0.67
	2.33±0.72
	0.161
	0.873



3.1.4 Haematological parameters of the Petrol attendants with respect age
The results in table 4 showed the haematological parameters of the petrol attendants with respect to age. The result obtained revealed that there was no statistically significant difference (p>0.05) between haematological parameters studied and age.
Table 4: Haematological parameters of the Petrol attendants based on age 
	Parameters
	18-27
years
n=32
	28-37
years
n=4
	38-47
years
n=12
	48 years &
 above
  n=2
	F- value
	P- value

	WBC (x106/µl)
	5.76±1.08a
	5.58±1.45a
	5.56±1.87a
	4.87±1.03a
	0.490
	0.691

	RBC (x106/µl)
	4.60±0.55a
	5.03±0.57b
	4.76±0.31ab
	4.83±0.89ab
	1.714
	0.177

	HGB (g/dl)
	12.60±1.34a
	13.94±2.18b
	13.20±1.25ab
	14.07±1.69ab
	2.510
	0.070

	Haematocrit (%)
	35.75±3.70a
	39.53±5.86b
	38.43±4.10ab
	39.70±4.96ab
	2.677
	0.058

	MCV (fl)
	77.85±4.10a
	78.44±6.32a
	80.58±5.20a
	82.90±7.00a
	1.209
	0.317

	MCH (Pg)
	27.46±2.04a
	27.69±2.79a
	27.70±1.80a
	29.50±3.72a
	0.708
	0.552

	MCHC (g/dl)
	35.25±1.21a
	35.25±1.45a
	34.40±1.32a
	35.47±1.59a
	0.575
	0.635

	RDW-SD (fl)
	39.25±1.92a
	38.92 ±2.78a
	40.83±3.84a
	41.37±3.07a
	1.372
	0.263

	RDW-CV (%)
	13.24±0.87a
	13.08±0.73a
	13.40±1.64a
	12.97±1.01a
	0.212
	0.888

	Platelet (x10³/μl)
	192.23±78.21a
	184.83±70.08a
	198.50±61.53a
	220.67±128.43a
	0.176
	0.912

	LYM (%)
	48.08±8.97a
	48.09±9.02a
	44.93±9.53a
	51.13±4.86a
	0.285
	0.836

	MXD (%)
	11.15±4.59a
	10.17+5.08a
	13.35±2.84a
	8.70±3.29 a
	0.747
	0.529

	NEUT (%)
	40.11±8.57a
	43.59±9.45a
	41.73±12.10a
	40.17±3.66a
	0.457
	0.714

	PDW (fl)
	14.16±2.43a
	14.83:3.71a
	12.08±2.49a
	14.83±3.42a
	0.998
	0.402

	MPV (fl)
	10.68±0.90a
	10.93±1.13a
	10.00±1.27a
	9.97±1.34a
	1.334
	0.214

	PLCR (%)
	30.35±6.78a
	32.1±18.48a
	25.00±9.53a
	25.57±10.17a
	1.261
	0.299

	LYM# (x10³/μl)
	2.80±0.74a
	2.56±0.75a
	2.60±1.24a
	2.50±0.70a
	0.375
	0.771

	MXD# (x10³/μl)
	0.95±1.64a
	0.59±0.35a
	0.80±0.37a
	0.40±0.20a
	0.310
	0.818

	NEUT# (x10³/μl)
	2.30±0.60a
	2.45±0.94a
	2.25±0.79a
	1.97±0.21a
	0.413
	0.745


KEYS: n=Sample size; p>0.05= Not significant; p<0.05= Significant Values in a row with the same superscript are not significantly different at p<0.05

3.1.5 Haematological parameters of Petrol Attendants based on duration of exposure 
Table 5 showed the Haematological parameters of the subjects based on duration of exposure to petrol. The results obtained showed a statistical significant increase in the HGB, Haematocrit, MCV, MCH and RDW-SD of the subjects exposed for a period of 5-8 years compared to the other groups. Other haematological parameters were not affected by duration of exposure to petrol.



Table 5: Haematological parameters of Petrol Attendants based on duration of exposure
	Parameters
	<1 year
n=28
	1-4 years
n=19
	5-8 years
n=3
	F- value
	P- value

	WBC (x106/μl)
	5.81±1.23a
	5.48±1.20a
	5.30±1.54a
	0.521
	0.597

	RBC (x106/μl)
	4.65±0.49a
	4.82±0.71a
	5.04±0.22a
	0.952
	0.393

	HGB (g/dl)
	12.49±1.36a
	13.59±1.82b
	14.97±0.68ab
	5.396
	0.008

	Haematocrit (%)
	35.55±3.54a
	38.65±5.40b
	41.83±0.83ab
	4.902
	0.012

	MCV (fl)
	76.66±4.04a
	80.52±5.27b
	83.07±4.29ab
	5.655
	0.006.

	MCH (Pg)
	26.95±2.18a
	28.36±2.12a
	29.77±2.55a
	3.856
	0.028

	MCHC (g/dl)
	35.13±1.31a
	35.20±1.15a
	35.80±2.09a
	0.360
	0.700

	RDW-SD (fl)
	38.73±2.11a
	40.60±2.54a
	38.47±1.25a
	4.175
	0.021

	RDW-CV (%)
	13.24±0.88 a
	13.32±0.82a
	12.07±0.93a
	2.794
	0.071

	Platelet (x10³μl)
	207.07±76.03a
	170.21±76.32a
	200.33±65.59a
	1.357
	0.267

	LYM (%)
	47.47±9.07a
	47.81±8.26a
	54.40±7.64a
	0.867
	0.427

	MXD (%)
	9.96±3.64a
	12.26±5.44a
	11.73±5.23a
	1.542
	0.225

	NEUT (%)
	43.06±9.24a
	39.30±7.23a
	33.87±9.66a
	2.232
	0.119

	PDW (fl)
	14.04±2.99a
	14.68±2.69a
	12.60±2.21a
	0.793
	0.458

	MPV (fl)
	10.60±1.09a
	10.71±0.95a
	10.63±1.10a
	0.068
	0.934

	PLCR (%)
	29.79±8.37a
	30.68±6.73a
	28.80±8.56a
	0.118
	0.889

	LYM# (x10³μl)
	2.72±0.78a
	2.65±0.72a
	2.93±1.15a
	0.186
	0.831

	MXD# (x10³μl)
	0.60±0.28a
	1.17±2.08a
	0.63±0.49a
	1.101
	0.341

	NEUT# (x10³μl)
	2.49±0.75a
	2.14±0.75a
	1.73±0.06a
	2.820
	0.070


KEYS: n=Sample size; p>0.05= Not significant; p<0.05= Significant. Values in a row with the same superscript are not significantly different at p<0.05

3.2 Discussion
Literature abounds linking one’s job to certain unpalatable health outcomes (Ezejiofor, 2014). There is evidence about health effect linked to low level dose exposes to volatile organics including benzene in Petrol Motor Spirit (PMS) (Dean, 1985; Lynge et al., 1997; Romien et al., 1999). In this study, there was no significant difference (p>0.05) in the haematological parameters of the study subjects except for NEUT #. Our result is in tandem with the previous research of Akpotuzor et al. (2011) who reported that there was no significant increase (p>0.05) in the haemoglobin concentration (Hb), haematocrit (HCT), mean cell volume (MCV) and mean cell haemoglobin concentration (MCHC) of the fuel attendants when compared with control. Furthermore, the authors stated that the total white blood cells (WBC), lymphocytes, monocytes and platelet count of fuel attendants did not significantly (p>0.05) change when compared with control group. In contrast, Akpotuzor et al. (2014) reported that the granulocyte count of the subjects they studied showed a significant reduction when compared with the control group. Whereas ours revealed a significantly increased (p>0.05) Neut #. Similarly, Hassan & Obeagu (2021) results also showed there was no significant difference (p>0.05) in most of the haematological parameters they studied except for WBC, RDW-SD and PLT that recorded significant differences.
On the other hand, Kebamo et al. (2024) reported that statistically significant difference was observed in the haematological parameters of gasoline workers and control group. They noted that the mean values of red blood cell count among gasoline workers was significantly reduced as compared to control group (p = 0.007). In addition, the median of haemoglobin levels among gasoline workers was significantly decreased compared to control (p=0.001). In contrast, they observed a significant increase in the median values of absolute eosinophil count among gasoline workers in comparison to control groups (p=0.01). Similarly, Getu et al. (2020) revealed that the mean red blood cell count and haemoglobin level as well as median haematocrit, mean cell haemoglobin concentration, platelet count, absolute lymphocytes count and red cell distribution width values of petrol filling workers showed a significant increment compared with the control group. On the other hand, the mean cell haemoglobin values of petrol filling workers showed a significant decrement compared to healthy controls. Furthermore, Uko et al. (2015) observed that the haemoglobin, packed cell volume, red blood cell count, white blood cell count, mean cell haemoglobin and mean cell haemoglobin concentration was significantly lower among exposed subjects compared to non-exposed subjects (p≤0.05).According to Babatope et al. (2024), poor conditions of service, employers’ consistent habit of recruiting young secondary school leavers on a temporary basis and the constant search for “greener pastures” by these young employees among other factors may been some of the reasons why our study did not record any association between haematological parameters and petrol attendants in comparison to other studies. Furthermore, Babatope et al. (2024) cited low customers traffic coupled with the semi/urban nature of Ekpoma as factors that may have inverse relationship to the amount of fumes the study subjects were exposed to. On the other hand, benzene and lead are toxic constituents of gasoline and they become activated in the bone marrow and the cytotoxic effects observed are mediated through disturbance in DNA function. The resultant bone marrow depression is characterized by inadequate production of red blood cells and other formed elements (D’Azevedo et al., 1996). In addition, evidence suggests that a reduction in cellular size could be due to the membrane alterations. Benzene may have an impact on flexibility and permeability of the cell although its mechanisms are not clearly known (Lippincott & Wilkins, 2009). Moreover, as a result, the metabolism of petrol chemicals leads to the formation of free radicals which damages the cell membrane (Lippincott & Wilkins, 2009).
With respect to gender, majority of the red blood cells parameters were significantly higher (p<0.05) in male subjects compared to their female counterparts. Our result is in harmony with the previous reports of Miri-Dashe et al. (2014) who noted that red blood cell parameters such as RBC, HB and HCT were significantly higher in male blood donors (p=0.000). In a similarly fashion, Kibaya et al. (2018) reported a comparable finding from studies done in Kenya. It has been documented that after puberty, the levels of Haemoglobin content and red-cell count in women tend to be significantly lower than those of men (Hurtado et al., 1945; Isager & Hagerup, 1971; Helman & Rubenstein, 1975; Kelly & Munan, 1977; ICSH, 1981). Miri-Dashe et al. (2014) attributed these differences to be due to the variations in hormonal types and concentrations in the different sexes. From hormonal influence on erythropoiesis, iron deficiency is likely to be a factor influencing the difference; the extent to which menstrual blood loss is a significant factor is not clear because a loss of up to 100ml of blood with every period may lead to iron depletion although without anaemia (Hallberg et al., 1966; Cruickshank & Alexander, 1970). However, our results disagreed with the previous reports of Obeagu et al. (2021) who found no significant difference in the blood parameters of the petroleum attendants they studied with respect to sex except for PDW. The reason for this is not clear, but it may be attributable to the category of subjects they recruited for their study as well as genetic, environmental or hormonal factors.
From the view point of age, there was no statistical significant difference (p>0.05) in the haematological parameters of fuel attendants according to age. With emphasis on the duration of exposure to petrol, most of the red blood cell parameters except RBC and MCHC were statistically significantly different (p>0.05) in subjects that have been exposed for a period 5 to 8 years. Furthermore, NEUT # was also revealed a significant difference (p<0.05). Our results conform with the research of Kebamo et al. (2024) who found the mean values of mean cell volume to be significantly decreased with respect to the duration of work experience. Getu et al. (2020) also reported that duration of exposure showed a significant positive correlation with red blood cell count and MCHC; however, a significant negative correlation was observed with mean cell volume. In addition, Uko et al. (2015) reported that subjects who were exposed to premium motor spirit for longer than two years had significantly lower (p<0.001) haemoglobin, packed cell volume, red blood cell count, white blood cell count, MCH and MCHC compared to those exposed for less than two (2) years. Correspondingly, Akpotuzor et al. (2017) observed that the haemoglobin concentration, haematocrit (HCT), mean cell haemoglobin count, granulocyte count and monocyte count were significantly reduced (p<0.05) in petrol attendants who had been exposed for four years and above. As earlier stated, toxic constituents of crude oil such as benzene and lead are reported to be activated in the bone marrow and the cytotoxic effects observed are mediated through disturbance in DNA function. The resultant bone marrow depression is characterized by inadequate production of red cell and other formed of elements (D’Azevedo et al., 1996). Also, benzene is reported to produce haematological changes ranging from pancytopenia to total bone marrow aplasia, affected through its myelotoxic action (Dede & Kagbo, 2002).
4. Conclusion
The present study concluded that prolonged exposure of 5-8 years to petrol fumes affected some red blood cells parameters of the haematogram of petrol attendants in the study area.
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