


Differential Effects of Pollution Duration on Hair, Skin, and Eye Phenotypes in Oil Sector Workers

[bookmark: _GoBack]Abstract:
This comparative study aimed to evaluate the demographic characteristics and health effects associated with short-term and long-term exposure to an unspecified environmental or occupational factor among two groups, each comprising 100 individuals aged between 29 and 59 years. The median age and BMI were higher in the long-term exposure group (48 years, 29.2 kg/m²) compared to the short-term exposure group (35 years, 24.5 kg/m²). Differences were observed in education level, marital status, smoking habits, and alcohol consumption, with a higher proportion of married individuals and alcohol abstainers in the long-term group. Clinical symptoms such as coughing (55% vs. 35%), wheezing (35% vs. 18%), and respiratory infections (22% vs. 14%) were more frequent in the long-term group, indicating cumulative respiratory burden. Eye-related signs such as eye redness (60% vs. 35%) and capillary congestion (45% vs. 25%) were also more prominent in the long-term group, while skin rashes were more reported in the short-term group (25% vs. 15%). Notably, a shift in hair color distribution was observed with increased exposure duration, with a rise in blonde (25% vs. 15%) and white hair (20% vs. 10%) prevalence in the long-term group. These findings suggest a clear relationship between duration of exposure and multiple health indicators, emphasizing the importance of preventive measures and regular monitoring for at-risk populations.
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Introduction:
Pollution occurs when harmful materials (called pollutants) are introduced into the environment. Air pollution: one of the greatest environmental and public health threats (1). Oil and gas industry is a growing field, offring numerous job opportunities in different sites and for various carriers. A petroleum field is a tract of land used for the purpose of extracting petroleum, such as natural gas or crude oil, from the ground. The needs for petroleum are growing worldwide and the jobs opportunities are arising, thus the exposure of a large number of people to pollution is increasing (2).
Environmental pollution or atmospheric pollution is defined as “the presence in the atmosphere of materials, substances or forms of energy that imply serious annoyance, risk or damage to the safety or health of people, the environment and other property ecosystems, and the overall balance of the environment (4). This polluting field leads to large-scale air pollution. Various pollutants are emitted during various phases of the petroleum refining process which are sulfur oxides (SOx), nitrogen oxides (NOx), particulate matter, volatile organic compounds (VOCs), NH3, CO, H2S (5).
 The underlying mechanisms of the harmful health effects of  pollutants remain unclear. Different studies insisted on the effects of air pollution on oxidative stress, on inflammatory response, on DNA damage, and on tissue damage (6). The overproduction of free radicals leads to the oxidative stress that triggers cytotoxicity and inflammation (7). The lungs, the initial sites of pollutants deposition in the airway, are among the primary targets of toxicity. The inflammatory response is able to aggravate respiratory diseases including chronic obstructive pulmonary disease and asthma (6). A systemic inflammation is also possible due to the passage of inflammatory mediators into the blood which reach many organs (8).
The effects of air pollution on human bodies depend on the proximity to extraction and refinery sites. Even people that live in residential areas near the oil industry sites may be affected more that those who live far away. As well as The gases, fumes that workers in the oil sector are exposed to continuously and the failure to take preventive and environmental measures to reduce the risks resulting from it by the local government in Iraq had made this a problem that deserves to be highlighted (9) , The aim of this study was to compare the demographic characteristics, clinical symptoms, and physical signs associated with short-term and long-term exposure to a specific environmental or occupational factor, in order to assess the potential cumulative health impacts and identify patterns of symptom prevalence related to exposure duration.
Materials and Methods:
     A cohort of 200 workers from the occupational service of the oil sector was enrolled in this study between January 1, 2022, and December 31, 2023. Participants were categorized into two groups: (1) a long-term exposure group (n = 100), comprising employees with direct and prolonged exposure to pollution; (2) a short-term/indirect exposure group (n = 100), consisting of administrative staff with limited or intermittent exposure. Oil stations were randomly selected, prioritizing sites with a higher density of workers at risk of pollution exposure. Inclusion criteria required active employment in the oil sector with verifiable air pollution exposure. Exclusion criteria eliminated individuals undergoing antibiotic or antiviral therapy, as well as those diagnosed with hyperthyroidism, hypothyroidism, severe renal failure, chronic hepatic diseases, malignancies, autoimmune disorders, lung cancer, or chronic obstructive pulmonary disease (COPD).
Ethical approval was obtained from the Scientific and Ethical Committee of the Western Health Area, College of Medicine, Babylon University. Prior to participation, informed consent was secured from all subjects following a detailed explanation of the study’s objectives. Additionally, a structured questionnaire was administered to collect relevant occupational and health data.
Results 
Distribution of workers according to age  
În the Twogroups, the age of the participants range from 29 years old to 59 years old. Table (1) shows Median age was 35 years in the short-term exposure group and 48 years in the long-term exposure group. Median BMI was 24.5 kg/m² in the short-term exposure group and 29.2 kg/m² in the long-term exposure group, the long-term exposure group had a higher percentage of participants with a secondary school education (42%) compared to the short-term exposure group (48%). A greater proportion of the long-term exposure group were married (71%) compared to the short-term exposure group (63%). Current smoking was more prevalent in the long-term exposure group (58%) than the short-term exposure group (56%), abstinence from alcohol was more common in the long-term exposure group (79%) versus the short-term exposure group (68%).
Table (1) Distribution of oil sector workers according to characters 
	Characteristic

	Short-Term Exposure (n=100)
	Long-Term Exposure (n=100)

	Median Age (years)

	35
	48

	Median BMI (kg/m²)

	24.5
	29.2

	Education Level
	Primary school
	24
	28

	
	Secondary school
	48
	42

	
	Hihly school
	28
	30

	marital ststus
	Single
	32
	18

	
	Married
	63
	71

	
	Divorced
	5
	11

	Smoking Status
	Current Smoker
	56
	58

	
	Non-Smoker
	38
	32

	
	Used to Smoke
	6
	10

	Alcohol Consumption
	Never
	68
	79

	
	Current drink
	32
	21


 
 Respiratory symptoms reported by exposed subjects:
     We did notice that the subjects exposed to air pollution in oil stations present a delay in growth all oil sectors workers, in the short-term exposure group, 15% experienced a bump at the root of the nose, 30% reported sneezing, 35% had coughing, 12% experienced chest pain, 18% had wheezing, 25% had skin rash or irritation, 22% had headaches, 16% had dizziness or nausea, 28% had eye irritation, and 14% had respiratory infections. In the long-term exposure group, these percentages increased to 25%, 40%, 55%, 20%, 35%, 15%, 28%, 18%, 20%, and 22%, respectively table 2.
 Table 2: clinical signs of oil sector workers in both groups 
	Clinical Sign
	Short-Term Exposure, (n=100) No. (%)
	Long-Term Exposure, (n=100) No. (%)

	Bump at the root of the nose
	15 (15%)
	25 (25%)

	Sneezing
	30 (30%)
	40 (40%)

	Coughing
	35 (35%)
	55 (55%)

	Chest pain
	12 (12%)
	20 (20%)

	Wheezing
	18 (18%)
	35 (35%)

	Skin rash or irritation
	25 (25%)
	15 (15%)

	Headaches
	22 (22%)
	28 (28%)

	Dizziness or nausea
	16 (16%)
	18 (18%)

	Eye irritation
	28 (28%)
	20 (20%)

	Respiratory infections
	14 (14%)
	22 (22%)


4.1.3. The effect of Oli pollution on Eyes and Hairs in workers oil sectors 
     The results showed that In the short-term exposure group, 35% of workers experienced eye redness, 25% had visible congested capillaries in the pupils, and 18% had swelling under the eyeball. The majority (70%) had normal scalp and black hair, while 15% had blonde hair and 10% had white hair. In the long-term exposure group, the percentages for these eye and hair signs were higher. Eye redness was reported by 60% of workers, 45% had visible congested capillaries in the pupils, and 32% had swelling under the eyeball. The percentage of workers with normal scalp and black hair decreased to 55%, while 25% had blonde hair and 20% had white hair table 3.
Table (3): Eyes and Hair Signs of oil sector workers
	Eyes and Hair Signs
	Short-Term Exposure (n=100)
	Long-Term Exposure (n=100)

	Eye redness
	35 (35%)
	60 (60%)

	Visible congested capillaries in pupils
	25 (25%)
	45 (45%)

	Swelling under the eyeball
	18 (18%)
	32 (32%)

	Normal scalp and black hair
	70 (70%)
	55 (55%)

	Blonde hair
	15 (15%)
	25 (25%)

	White hair
	10 (10%)
	20 (20%)



Discussion:
     Based on the questionnaire form it provided, it appears that individuals who have been exposed to pollutants in the oil sector may experience various symptoms, delay in growth (13.9%), this suggests that 13.9% of the respondents who were exposed to pollutants in the oil sector reported experiencing a delay in their growth and this could refer to physical or developmental growth issues (10).
      The questionnaire indicates that 13.9% of the respondents reported observing a bump at the root of their nose. It could be a physical manifestation resulting from exposure to pollutants. A bump at the root of the nose can have various causes, and pollution is one of them. Exposure to pollutants in the environment, such as air pollution or toxic substances, can contribute to skin issues and inflammation. These pollutants can clog pores, lead to the formation of acne or pimples, or exacerbate existing skin conditions like rosacea. However, it's important to note that a bump at the root of the nose can also be caused by other factors unrelated to pollution. Skin conditions like acne vulgaris, sebaceous cysts, allergic reactions, or even anatomical variations can result in bumps or swelling in that area (11).
     According to the present study, 28.6% of the respondents experienced sneezing. Sneezing is a common symptom associated with respiratory irritation or allergies. It could indicate that exposure to pollutants in the oil sector has triggered allergic reactions or respiratory irritation in this group of individuals as well as 19.9% of the respondents reported coughing, coughing is a typical response to respiratory irritants, such as pollutants or allergens. It suggests that exposure to pollutants in the oil sector may have caused respiratory irritation leading to coughing (12).
     An exposure to pollutants found in polluted air, such as sulphur dioxide, ozone, and nitrous oxide, has been shown to be associated with an elevated incidence of coughing and chest tightness, this indicates a direct connection between air pollution and respiratory symptoms, specifically coughing (13), this study was agreement with (14) who was illustrated that Air pollution continues to be a prominent contributor to various respiratory diseases, including chronic cough. While instances of severe, acute air pollution events are infrequent, the ongoing exposure to pollutants in both industrialized and developing nations, such as fine particulate matter, diesel exhaust particles, and common cigarette smoke, may play a significant role in the development of respiratory conditions associated with chronic cough (15).
     About 25.5% of the respondents reported experiencing chest pain, chest pain can have various causes, including respiratory issues or cardiovascular problems. In this context, it suggests that exposure to pollutants in the oil sector may have contributed to chest pain among this group of individuals (16). Finally, 21.1% of the respondents experienced wheezing, the  wheezing is a whistling sound that occurs during breathing and is commonly associated with narrowed or constricted airways. It can be a symptom of respiratory conditions such as asthma or bronchitis. In this case, it suggests that exposure to pollutants in the oil sector may have led to respiratory issues resulting in wheezing for some individuals (17). 
      The study mentioned suggests that pollution may be related to various skin changes. The observed skin changes in patients found that individuals exposed to pollution experienced dry skin. Pollution can contribute to skin dehydration and disrupt the skin's natural moisture balance, leading to dryness. Emerging research indicates that air pollution is increasingly recognized as a significant contributing factor in the development of prevalent skin conditions. Skin diseases such as acne, hyperpigmentation, atopic dermatitis, and psoriasis have demonstrated susceptibility to the influence of air pollution. In fact, some researchers, such as (18), argued that pollution should be acknowledged as a notable risk factor for these dermatological disorders. Recognizing the role of air pollution in the onset and exacerbation of these skin conditions is crucial for a comprehensive understanding of their etiology and effective preventive measures.
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