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Abstract
Introduction: Occupational exposure to highly volatile lipid-soluble hydrocarbons 
has been linked with numerous health hazards such as impairment of respiratory, 
cardiovascular, kidney and liver functions. Aim of Work: To identify possible health 
hazards of occupational exposure to liquefied natural gas and its related emissions 
among workers in oil sector industry in terms of respiratory, dermatological, 
hematological, liver and kidney function parameters. Materials and Methods: A 
comparative cross-sectional study was conducted in a gas derivatives extraction plants 
in Port Said, Egypt. Participants were divided into two groups: 311 oil exposed workers 
and 99 non-exposed comparative groups. Data collection was done by using a well- 
structured interview questionnaire including socio demographic characteristics, history 
of any present complaints, occupational and family histories, physical examination, 
spirometry, laboratory investigations (CBC, ESR, CRP, ALT, AST, Creatinine, BUN). 
Results: Respiratory symptoms such as morning cough (52.4% vs. 9.1%) and productive 
cough (30.5% vs. 13.1%) were more frequent among the exposed group with significant 
reduction in spirometry measurements (FVC/PVC: 95.2% vs. 101.4%, FEV1/FVC: 
83.0% vs%, 8.7%, p < 0.001) suggesting early obstructive and restrictive changes. 
Dermatological symptoms were also higher among the exposed group, including 
eczema (33.4% vs. 15.2%) and rash (26.4% vs. 15.2%) (p < 0.05). Exposed workers 
showed significant hematological changes, including low WBC counts (7.26 vs. 9.08 
×10^9/L), high hemoglobin (14.87 vs. 13.69 g/dL), RBC (5.47 vs. 4.75 ×10¹²/L), ESR 
(13.69 vs. 2 mm/hr), and CRP (2.05 vs. 1.21 mg/L) (p < 0.001 for all). Liver enzymes 
(ALT: 37.8 vs. 29.1; AST: 41.4 vs. 28.2 U/L) and blood urea (42.6 vs. 26.7 mg/dL) 
were significantly elevated, indicating early renal and liver stress, while no significant 
difference was found in serum creatinine level (p>0.05). Results: Respiratory symptoms 
such as morning cough (52.4% vs. 9.1%) and productive cough (30.5% vs. 13.1%) 
were more frequent among the exposed group with significant reduction in spirometry 
measurements (FVC/PVC: 95.2% vs. 101.4%, FEV1/FVC: 83.0% vs%,8.7%, p < 
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Introduction
The petrochemical industry is 

growing rapidly and plays a critical 
role in modern economies. Today, 
petrochemicals are consumed by many 
industries such as the automotive 
industry, aviation manufacturing and 
power generation, increasing the risk of 
work-related injury and illness. These 
industrial chemicals are primarily 
derived from petroleum and natural 
gas through refining processes, though 
they can also originate from coal or 
renewable sources such as maize and 
sugarcane, however petroleum remains 
the dominant feedstock (Tripathy et al., 
2017). 

Within the oil and gas industry, 
particularly in liquefied natural gas 
(LNG) production, workers engage 
in intricate technical processes 

that encompass both hot and cold 
processing stages. These processes 
require highly specialized facilities and 
expose vulnerable workers to a range 
of hazardous chemical substances such 
as polycyclic aromatic hydrocarbons, 
volatile organic compounds and 
particulate matter, in addition to 
thermal, noise, and ergonomic stressors 
(Al-Yafei et al., 2022).  Exposure to 
such agents has been associated with 
various adverse health outcomes, 
including respiratory dysfunction, 
neurobehavioral changes, reproductive 
toxicity, hematologic and hepatic 
abnormalities (Golara and Sadry 2015). 
Several epidemiological investigations 
have substantiated these health effects, 
Neghab et al., 2015 reported early liver 
and kidney dysfunction among workers 
at Shiraz petrol stations in Iran. Sirdah et 
al., 2013 also found significant alteration 

0.001). Dermatological symptoms were also higher among the exposed group, including 
eczema (33.4% vs. 15.2%) and rash (26.4% vs. 15.2%) (p < 0.05). Exposed workers 
showed significant hematological changes, including low WBC counts (7.26 vs. 9.08 
×10^9/L), high hemoglobin (14.87 vs. 13.69 g/dL), RBC (5.47 vs. 4.75 ×10¹²/L), ESR 
(13.69 vs. 2 mm/hr), and CRP (2.05 vs. 1.21 mg/L) (p < 0.001 for all). Liver enzymes 
(ALT: 37.8 vs. 29.1; AST: 41.4 vs. 28.2 U/L) and blood urea (42.6 vs. 26.7 mg/dL) were 
significantly elevated. Conclusion and Recommendations: Occupational exposure to 
liquefied natural gas and its related emissions was associated with numerous adverse 
health effects, including respiratory, dermatological, hematological and biochemical 
changes suggestive of hepatic and renal stress. Effective occupational health and safety 
measures are warranted to protect those workers from long-term health effects. 
Keywords: Petrochemicals, Liquefied natural gas, Spirometry, liver enzymes and 
Renal function.   
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in hematologic and biochemical 
markers among workers handling 
liquefied petroleum gas in Gaza. 
Moreover, a recent study conducted in 
Adan observed a heightened prevalence 
of occupational asthma, skin allergy 
and hypertension among oil refinery 
workers with prolonged occupational 
exposure (Darwish et al., 2020).

 In Egypt, few researches explored 
the health risks faced by petroleum 
station workers; a study conducted 
in Sohag Governorate reported 
significantly elevated red blood cell 
counts, along with increased liver 
enzyme and blood urea levels in exposed 
individuals (Elnabi et al., 2021). 
Another recent study showed significant 
cardiac and hematologic alterations, 
including elevated lipid profiles and 
renal biomarkers like kidney injury 
molecule-1 (KIM-1), particularly with 
longer oil exposure durations (Moneim 
et al., 2023).  Despite this growing body 
of evidence, Egyptian studies on the 
cumulative health effects of liquified 
natural gas (LNG) exposure remains 
scarce, particularly among workers 
in gas derivatives and petroleum 
processing industries. Thus, the present 
study seeks to bridge this gap by 
systematically evaluating the health 
risks encountered by those workers in 
their career. 

Aim of Work: 
 To identify possible health hazards 

of occupational exposure to liquefied 
natural gas and its related emissions 
among workers in oil sector industry 
in terms of respiratory, dermatological, 
hematological, liver and kidney function 
parameters.  

Materials and Methods
Study design: It was a comparative 

cross-sectional study.

Place and duration of study: 
The study was conducted at one of 
the largest gas derivatives extraction 
plants in Port Said, Egypt. The facility 
is designed for deep extraction of 
natural gas liquids from mixed feed gas, 
processing approximately 1,350 million 
standard cubic feet per day. The plant 
produces valuable derivatives such 
as propane, liquefied petroleum gas, 
butane, and condensates. The study was 
done during the period from October 
2023 to May 2025.

Study sample:
The total workforce at the 

gas derivatives extraction facility 
comprised 420 workers, all of whom 
were eligible to participate in the study 
as part of the routine annual medical 
examination program. Inclusion 
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criteria: Participants with at least two 
years of continuous employment at the 
plant. Exclusion criteria: Rotational 
staffs with intermittent exposure to 
oil, as well as those with pre-existing 
dermatological, respiratory, renal or 
hepatic diseases diagnosed prior to 
employment. Following the application 
of these criteria, the final study sample 
consisted of (410) participants. They 
were divided into two groups based on 
oil exposure. 

The oil exposed group: included 
(311) workers from engineering and 
processing departments who were 
directly involved in the production 
and handling of liquefied natural gas 
(LNG) and associated emissions. The 
non-exposed group: comprised 99 
employees working in administrative 
and support roles (e.g., human 
resources, accounting, housekeeping, 
and cafeteria), with no direct oil 
exposure.

Study methods: 
  I-A well-structured, validated 

Interview questionnaire was 
developed and adopted from prior 
studies (Darwish et al., 2020, Elnabi et 
al., 2021, and Moneim et al., 2023). It 
was written in English and composed of 
five sections to collect data on: 

•• Socio-demographic 
characteristics: age, marital status, 
education level, and smoking 

•• Job characteristics: department, 
years of experience, working hours, 
and PPD usage

•• Medical history: Presence of 
any chronic comorbidities i.e. diabetes 
and hypertension 

•• Respiratory symptoms: 
Assessed using the standardized English 
version of the British Medical Research 
Council Questionnaire (BMRQ), 
a validated tool for occupational 
respiratory epidemiology used in many 
previous studies (Brogger et al., 2000).

•• Dermatological symptoms: 
Assessed using the English short 
version of the Nordic Occupational Skin 
Questionnaire (NOSQ-2002/SHORT) 
(Susitaival et al., 2003), covering 
various skin symptoms such as eczema, 
itching rash and ulcer. 

II- Clinical examination:
 General examination was done to 

all participants, followed by focused 
chest and dermatological assessment to 
confirm diagnosis of cases.

III-Laboratory investigations: 

Blood samples were collected to 
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assess hematological parameters, renal 
and hepatic functions. Each participant 
was assigned a unique code to link 
laboratory results with questionnaire 
data. Venous blood specimens (5 mL) 
were withdrawn from participants into 
K3-EDTA tubes and serum vacutainer 
tubes. CBC was performed within 
2–4 hours of collection using an 
autoanalyzer (Coulter DXH 650) and 
included the following main parameters: 
total and differentiated white blood cell 
(WBC) count, red blood cell (RBC) 
count, hemoglobin (Hb) concentration, 
erythrocyte sedimentation rate (ESR) 
and C- reactive protein (CRP). Sera 
obtained by centrifugation at 3000 rpm 
for 15 min were used for determination 
of AST, ALT, creatinine and urea, using 
the commercially available Biosystems 
reagent kits.

IV-Spirometry assessment: 
The Spirometry test was completed 

using (Spir Ox PT - Meditech 
Spirometers) auto-calibrating device. 
Forced expiratory volume in the first 
second (FEV1), forced vital capacity 
(FVC), and the ratio (FEV1/FVC), 
(FVC/PVC) standardized for age, 

gender, height, body surface area, and 
duration of exposure were assessed. 

Consent
Participants’ consent was also taken 

after explaining study objectives and 
assuring confidentiality of data.

Ethical Approval
Ethical approval was obtained 

from the Research Ethics Committee, 
Faculty of Medicine, Ain Shams 
University (Approval number; MS 
610/2023). Institutional permission was 
received from the plant’s medical and 
administrative departments. 

Data Management
Each questionnaire was coded and 

linked to corresponding laboratory 
data using a unique identifier to ensure 
data privacy. Data was analyzed using 
SPSS software version 26. Quantitative 
variables were expressed as mean and 
standard deviation. Student’s t-test 
and fisher exact test were used for 
comparison between groups, while 
qualitative variables were compared 
using the chi-square test. A p-value 
of less than 0.05 was considered 
statistically significant.
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Results:

Table 1: Personal and occupational characteristics of the studied workers.

Personal and characteristics

 Oil exp.
 workers

(No. = 311)

Number   %

 Non-exp. workers

(No. = 99)

Number %

χ² test P-value

Age (Mean ± SD) 42.23 ± 7.84 42.18 ± 7.38 0.5# 0.96
Gender (male) 311   100% 99    100%
Marital status
Married
Single

266     85.5%
45     14.5%

85    85.9%
14   14.1% 2.3  0.165

Educational level
High School
Secondary School

261    83.9%
50     16.1%

50     50.5%
49   49.5% 45.7 0.001*

Smoking (Yes) 31     10%               9   9.1% 0.006##  0.486
Occupational department
Engineering and processing
Security and QHSE
Driver
Cafeteria and housekeeping
Admin, accounting, and HR

288   92.5%
17    5.5%
6      1.9%
0      0%
0       0%

0       0%
40     40.4%
8       8.1%

24      24.3%
27      27.4%

37.4  0.001*

Work experience/ years
 (Mean ± SD) 16.20 ± 8.54 16.65 ± 7.60 0.46# 0.278

Daily work/ hours (Mean ± SD) 8.00 ± 0.00 9.62 ± 1.97 14.4#  0.001*

PPE availability (Yes) 311    100% 4   4.0% 38.8  0.001*

Wearing PPE frequently (yes) 287   92.3% 0   0.0% 41.0  0.001*

#:t independent test     ##: fisher exact test     *: Statistically significant   PPE: Personal Protective 
Equipment

Table 1 revealed that all participants were male. No statistical differences were 
found regarding age, marital status, smoking and years of work experience between 
both groups. The exposed group demonstrated significantly lower mean daily 
working hours compared to the non exposed group (8.00 vs. 9.62 hours, p = 0.001). 
Personal Protective Equipment (PPE) availability and usage were significantly 
higher among exposed groups.
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Table 2. Distribution of respiratory symptoms and spirometry results among 
the studied workers.

Respiratory Symptoms

 Oil exp.
workers

(No. = 311)

Number %

 Non-exp.
Workers

           (No.=99)
   Number

%

χ² test
P-value

Any respiratory symptoms in the past 6 m 163   52.4%     24
24.3% 14.268  0.001*

 Morning cough 163   52.4% 9       9.1% 16.856  0.001*

Productive cough 95     30.5%     13
13.1% 13.581  0.001*

Dry cough 68     21.9%11    11.1% 9.876 0.018*

Chronic cough (≥3 weeks) 71     22.8%     13
13.1% 9.154 0.037*

 Shortness of breath 32     10.3% 4     4.04% 2.894 0.056

 Fatigue or pain while climbing stairs 31     10.0% 4     4.04% 2.356 0.066

Need to rest during walking 18     5.8% 4     4.04% 1.394 0.502

Wheezy chest 3        1% 1     1.01% 0.974 0.947

 Symptoms worsen in work / improve in
vacation 78     25.1% 9     9.1% 12.689   0.001*

 Spirometry Parameters           Mean
± SD

       Mean ±
SD t-test P-value

FVC/PVC (%) 95.19± 8.27  101.40±
5.67 12.34 0.001*

FEV1/FVC (%) 83.02± 6.33   88.69 ±
2.99 10.58 0.001*

SD: Standard Deviation,    FVC: Forced Vital Capacity;      FEV1: Forced Expiratory Volume in 1 second; 

PVC: Predicted Vital Capacity        *: Statistically significant
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Table 2 revealed a significantly higher prevalence of respiratory symptoms 
among oil-exposed workers (52.4%) compared to non-exposed (24.3%) over the 
past six months (p = 0.001). Specific symptoms such as morning cough (52.4% 
vs. 9.1%), productive cough (30.5% vs. 13.1%), and dry cough (21.9% vs. 11.1%) 
were significantly prevalent among the exposed group (all p = 0.001). Also, chronic 
cough lasting three weeks or longer was significantly greater among the exposed 
group (22.8% vs. 13.1%; p = 0.037). Although shortness of breath and fatigue 
or pain while climbing stairs were more commonly reported among oil-exposed 
workers, these differences did not reach statistical significance (p > 0.05). About 
25% of oil-exposed workers reported that their respiratory symptoms worsened 
during work and improved during vacation, compared to only 9.1% of the non-
exposed group (p =0.001). Regarding spirometry assessment, oil-exposed workers 
exhibited significantly lower mean FVC/PVC and FEV1/FVC ratios compared to 
control.

Table 3. Distribution of dermatological symptoms and chronic comorbidities 
among the studied workers.

  Dermatological symptoms

 Oil exp.
workers.

(No.= 311)

Number %

 Non-exp.
workers

(No. = 99)

Number %

χ² test

P-value

 Any dermatological symptoms
in the past 6 m 104   33.4% 15   15.2% 15.4 0.001*

  skin rash 82     26.4% 15    15.2% 9.5 0.022*
 Skin Eczema (overall
prevalence) 104   33.4% 15    15.2% 15.4 0.001*

Eczema on arms 67     64.4% 10    66.7% 0.9 0.865
Eczema on legs 37    35.6% 5     33.3% 0.95 0.865
 Eczema worsens with contact
with chemicals 85    81.7% 15   100% 2.7 0.124

 Eczema improves during work
vacations | 81    77.9% 10    66.7% 3.15 0.338
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 Dermatological symptoms
related to work

    120
38.6% 15     15.2% 16.5 0.001*

Chronic comorbidities

Hypertension 82     26.4% 28     28.3% 1.5 0.707

 Diabetes Mellitus     141
45.3.% 23    23.2% 15.3 0.001*

 *: Statistically significant 

Table 3 showed that the dermatological symptoms in the past six months 
were significantly higher among oil-exposed workers compared to non-exposed 
ones (33.4% vs. 15.2%, p =0.001). Among specific symptoms, skin rash and 
skin eczema were more significantly higher among the exposed group compared 
to the non-exposed (26.4% vs.15.2%, p = 0.022 and 33.4% vs. 15.2%, p =0.001 
respectively). Within the eczema subgroup, the distribution of eczema on the 
arms and legs was similar between both groups, with no statistically significant 
differences. A significantly greater proportion of exposed workers reported that 
their dermatological symptoms were work-related (38.6% vs. 15.2%, p = 0.001). 
Regarding chronic comorbidities, 53.1% of oil-exposed workers reported having 
chronic illness compared to 37.4% of non-exposed workers (p = 0.006). Diabetes 
mellitus was significantly higher among the exposed workers, while hypertension 
was higher among the non-exposed group with no statistically significant difference 
(p>0.05). 

Table 4. Comparison of selected hematological parameters among the studied 
workers.

Parameters
 Oil exposed

 workers.
Mean ± SD

 Non exposed
 workers

Mean ± SD
t- test P-value

WBC (×10^9/L) 7.26 ± 2.23 9.08 ± 0.90 -12.2 0.001*
Eosinophils (%)  4.44 ±   2.55 1.76 ± .81 10.2 0.001*
Basophils (%) 0.32   ± .47 0.61   ± .652 -4.7 0.002*
Neutrophils (%)      36.76 ± 11.79 31.13±7.29 4.5 0.001*
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ESR (mm/hr) 13.69 ± 8.04 2.75 ± 1.25 13.5 0.001*
CRP (mg/L) 2.05 ± 1.78 1.21 ± .646 4.6 0.001*
Hb (g/dL) 14.87 ± 1.74 13.69 ± 1.54 12.7 0.001*
RBCs (×10¹²/L) 5.47 ±   0.57 4.75 ± 0.52 5.35 0.001*

* : Statistically significant at p<0.01     ESR: Erythrocyte Sedimentation Rate    CRP:C-Reactive Protein

Table 3 showed a comparison of selected hematological parameters among both 
studied groups. Mean WBC count was significantly lower among the oil exposed 
group compared to non-exposed, with a highly significant p-value (p =0.001). 
Eosinophil and Neutrophil counts were significantly higher in the exposed group, 
while basophil counts were significantly lower. Inflammatory markers, including 
ESR and CRP, showed significant elevation among the exposed group. Additionally, 
oil exposed workers had significantly higher hemoglobin levels (Hb) and red blood 
cells (RBC) counts compared to the non-exposed group (p =0.001 for both).

Table 5. Comparison of kidney functions and liver enzymes activity among the 
studied workers.

Parameter
 Oil exposed

 workers
Mean ± SD

 Non exposed
Mean ± SD

t- test P-value

Kidney functions
 Blood urea 42.60 ± 20.62 26.71 ± 5.021 7.59    0.001**
 Serum
 creatinine

1.15 ± .382 1.03 ± .382 1.12 0.332

 Liver enzymes
 ALT 37.83 ± 11.22 29.07 ± 2.26 7.71 0.001**
  AST 41.41 ± 15.02 28.18 ± 2.59 8.71 0.001**

SD = standard deviation;    AST = Aspartate aminotransferase,     ALT= Alanine aminotransferase 

 **: Highly statistically significant at p<0.01 

Regarding renal function test and liver enzyme activity illustrated in table 5, 
blood urea level was significantly higher among the oil exposed group compared 
to the non-exposed (p = 0.001). While there is no statistically significant difference 
observed in serum creatinine levels between both groups (p = 0.332). Both ALT 
and AST levels were significantly elevated among the exposed group (p =0.001 for 
both), indicating altered liver enzyme profiles.



Adverse Health Effects among Oil Exposed Workers 113

Discussion
Workers in the oil and gas industry 

are routinely exposed to hazardous 
substances that have been linked to 
a wide range of acute and chronic 
health effects, particularly affecting the 
respiratory, dermatological, hepatic, 
and renal systems. The current study 
aimed to assess the potential health 
hazards of occupational exposure to 
liquefied natural gas and its related 
emissions among workers in a Gas 
Derivatives Extraction plant in Egypt. 
The mean age was almost the same in 
both exposed and non-exposed groups 
with no significant difference between 
them (42.23 vs. 42.18, P>0.05), (Table 
1).  This supported the effectiveness of 
the comparable process done as age was 
considered to be potential confounding 
variables in evaluating exposure-related 
health impacts. The exposed group 
demonstrated significantly lower mean 
daily working hours compared to the 
non-exposed group (8.00 vs. 9.62 hours, 
p = 0.001) (Table 1). This is due to the 
facility’s policy aimed at minimizing 
occupational exposure by limiting the 
working hours of exposed employees. 
Personal Protective Equipment (PPE) 
availability and usage were significantly 
higher among exposed groups (Table 1) 

reflecting occupational safety protocols 
measures in the oil sector. In addition, 
exposed workers were exclusively 
employed in high-risk operational areas 
such as engineering and processing, 
while the non-exposed group was 
largely employed in administrative 
and support roles (e.g., housekeeping, 
cafeteria, HR, and accounting).

The studied oil exposed participants 
exhibited significantly higher incidences 
of respiratory and dermatological 
symptoms, elevated inflammatory 
markers, altered hematological profiles, 
and disruptions in hepatic and renal 
parameters.

Study results revealed a significantly 
higher prevalence of respiratory 
symptoms, including morning cough, 
productive cough, dry cough, and 
chronic cough among oil-exposed 
workers (Table 2). This finding can be 
attributed to prolonged inhalation of 
petrochemical emissions, including 
volatile organic compounds (VOCs) 
and particulate matter, which are known 
to irritate the respiratory tract, trigger 
inflammation, and contribute to the 
development of chronic bronchitis-like 
symptoms. This was comparable with 
other studies involving hydrocarbons-
exposed populations. A study was done 
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among 80 subjects employed in the 
coking unit of an oil refinery in Italy 
showed higher percentages of cough 
(33.7%), and runny nose (36.2%) among 
exposed individuals (Minov et al., 
2010).  Also, Anigilaje et al., 2024 and 
Alves et al., 2017 reported an increased 
prevalence of chronic bronchitis, 
rhinitis and reduced pulmonary function 
in petrol station workers. Furthermore, 
Kaur-Sidhu et al., 2019, reported 
increased prevalence of respiratory 
symptoms including phlegm (25.7%) 
and cough (54%) among rural women 
exposed to liquefied petroleum gas and 
solid biomass fuel emissions. 

Also dyspnea and exertion 
symptoms were more prevalent 
among exposed studied participants 
compared to non-exposed, however 
the differences did not reach statistical 
significance (p>0.05) .Nonetheless, the 
clinical relevance of these symptoms 
should not be ignored, particularly 
given that over a quarter of the oil-
exposed workers (25.1%) reported 
symptom exacerbation during work 
and relief during vacations  (Table 2).  
This pattern supported the hypothesis 
of occupational causality and aligned 
with the findings detected by Darwish 
et al.,2020 who reported that 10% of 

Egyptian petroleum refinery workers 
were suffering from fatigue, nasal 
irritation and breathing difficulties 
during the working hours and noted 
resolution during periods of exposure 
cessation.

 The spirometry results found in 
the present work further supported the 
clinical findings, both FEV1/FVC and 
FVC/PVC ratios were significantly 
lower among the exposed group, 
indicating a possible early obstructive 
or restrictive ventilatory defect (Table 
2).   Although mean values remained 
within the normal range, the downward 
trend in lung function parameters 
suggests subclinical impairment that 
may progress with prolonged exposure.  
Paralleling with the results of Ismail et 
al., 2023 who reported reduced lung 
function among Nigerian liquefied 
petroleum gas workers. In addition, 
reduction in spirometry values was 
recorded by Gam et al., 2018, among 
workers with high potential exposure to 
burning oil.

There was a significantly higher 
prevalence of dermatological symptoms 
among the studied oil-exposed workers 
compared to non-exposed, specifically 
skin rash (26.4% vs. 15.2%) and 
eczema (33.4% vs. 15.2%) as illustrated 
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in Table 3. Crude oil and many of its 
components have been shown to irritate 
the skin, disrupt its barrier and activate 
innate immune response, resulting 
in the release of proinflammatory 
cytokines and localized inflammation 
(Milam et al., 2020). This finding 
aligned with Darwish et al., 2020 who 
stated that 26.9% of oil refinery workers 
experienced skin symptoms due to 
repeated dermal contact with irritants 
like oil derivatives and detergents. 
Similarly, a recent study investigated 
skin conditions associated with dermal 
exposure to oil spill chemicals among 
Deepwater Horizon disaster cleanup 
workers, reported increased prevalence 
ratios for dermatitis and eczema among 
them (Chen et al., 2025). In addition, 
Jabbar and Ali, 2020 observed similar 
dermatological symptoms among 
petrol station workers in Basra city, 
Iraq. Interestingly, our finding showed 
that 81.7% of exposed workers 
reported eczema worsening with 
chemical exposure and 77.9% found 
improvement during work vacation, 
which suggests the occupational nature 
of these conditions (Table 3). 

There was a significant effect of oil 
exposure on hematological parameters 
among the studied exposed workers. 

The total WBC count significantly 
decreased compared to non-exposed 
group (Table 4), this could be due to 
bone marrow suppression or altered 
immune function linked to prolonged 
hydrocarbon exposure. Similar results 
were reported by Qafisheh et al., 
2021from Sudan, while Emenike et al 
2015from Edo state, Nigeria, found 
significant elevation in WBC count 
among exposed individuals, Etura et al., 
2022 from Calabar Metropolis, Nigeria, 
reported no significant changes. These 
discrepancies in results highlighted the 
complexity of interpreting the immune-
toxic effects of petroleum exposure, 
suggesting that other factors such as 
individual susceptibility and exposure 
duration could alter the results. 
Furthermore, the significant elevation 
in Eosinophil, Neutrophil, ESR and 
CRP levels among the exposed groups 
indicated a chronic inflammatory 
response due to oil exposure. Likely, 
Jabbar and Ali, 2020, reported increased 
inflammatory markers and altered 
leukocyte profiles among petroleum 
workers. 

There was a significant elevation 
in hemoglobin concentration and red 
blood cells among the studied exposed 
group (Table 4). This unexpected 
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finding might represent a compensatory 
response to subclinical hypoxia, 
possibly due to long-term inhalation 
of volatile hydrocarbon affecting 
pulmonary function. Similar findings 
were reported by Salem et al., 2022 
on individuals exposed to carbon-
rich compounds, where increased 
erythropoiesis was proposed as an 
adaptive mechanism. Getu et al., 2020 
also, reported significant increase in the 
mean Hb level in petrol filling Ethiopian 
workers. However, Badejo et al.,2025 
found that individuals exposed to 
petroleum products in Abuja, Nigeria, 
had significantly lower RBC count 
and Hg values, and higher prevalence 
of anemia. While, in Ibadan, another 
city in Nigeria, Akintomiwa et al. 2005 
reported no significant difference in 
the RBCs counts. These discrepancies 
in the literature might be attributed to 
variations in sample sizes, doses and 
length of exposure to oil products.

There was a significant elevation 
in ALT and AST levels among the 
studied exposed workers compared 
to non-exposed (Table 5) suggesting 
early hepatocellular injury, this increase 
could be due to hepatic metabolism 
of hydrocarbons and the resultant 
generation of reactive metabolites. 

Similar findings were earlier reported 
by Isamil et al., 2023 and Sirdah et 
al., 2013. Furthermore, Hu et al,.2010 
found that long-term exposure to coke 
oven emissions increased the risk of 
liver dysfunction. However. Obodo 
et al.,2020 reported no significant 
changes in liver function among petrol 
workers. As regards kidney functions, 
present findings showed significant 
elevation in blood urea levels among 
the studied exposed workers indicating 
early signs of renal stress or impaired 
renal clearance. Inductions of oxidative 
stress, immune system dysfunction, and 
inflammation have been implicated in the 
pathogenesis of hydrocarbon induced 
renal function impairment (Azeez et 
al., 2013).  While serum creatinine 
levels did not differ significantly, this 
may be due to its limited sensitivity 
as a standalone marker for detecting 
early nephrotoxicity. Similar findings 
were reported by Elnabi et al., 2021 
from Egypt, while Awadalla et al., 2017 
fro Sudan found significantly higher 
creatinine values among oil exposed 
workers. 

The higher prevalence of diabetes 
mellitus among the studied exposed 
workers (45.3% vs. 23.2%) (Table 3) 
was surprising and supported a growing 
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body of evidence linking long-term 
hydrocarbon exposure to endocrine 
disruptions, as some volatile organic 
compounds have been identified as 
endocrine disruptors, potentially 
interfering with insulin signaling 
pathways and glucose metabolism 
(Lee et al., 2017). Similarly, Jardel 
et al., 2022 reported an increased risk 
of diabetes among oil spills cleanup 
workers. While current results found no 
significant difference in hypertension 
prevalence between both groups, Lee 
et al., 2020 stated that oil spill exposed 
workers were at increased risk for 
longer-term cardiovascular outcomes 
including hypertension, palpitations, 
and self-reported myocardial infarction. 

Conclusion
Workers exposed to liquefied 

natural gas and its related emissions 
in the present study were at risk of 
several adverse health outcomes 
including respiratory, dermatological, 
hematological and biochemical changes 
suggesting early hepatic and renal 
stress. 

Recommendations
 The study findings emphasize the 

urgent need for targeted occupational 
health interventions, including regular 

medical surveillance for early detection 
of adverse health effects.  Periodic 
environmental monitoring is also 
recommended to quantify exposure 
level and guide control measures. Lastly, 
workers educational programs should 
be implemented to promote proper use 
of personal protective equipment and 
encourage early symptom reporting 

Study limitations
 The cross-sectional design limits 

the ability to establish causality. The 
absence of objective environmental 
exposure assessment and incomplete 
adjustment for confounders (e.g. 
smoking, comorbidities) may impact the 
validity of associations. Longitudinal 
studies are warranted to confirm 
these findings and evaluate long-term 
outcomes, including carcinogenic and 
neurobehavioral effects.
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