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Abstract

:

India is greatly afflicted by sinusitis, which is a condition that involves inflaming sinuses (the air cavities in the nasal passage) in your nose, according to the National Institute of Allergy and Infectious Diseases (NIAID). The study’s objective was to evaluate the prevalence and risk factors of sinus and nasal allergies among tannery workers of Kanpur city. The study has used primary datasets obtained from a cross-sectional household study of tannery workers from the Jajmau area of Kanpur in northern India, which was conducted during January–June 2015 as part of a doctoral program. The study covered 286 tannery workers from the study area. Bivariate and logistic regression analysis was used to study the association between outcome variables (self-reported prevalence of sinus and nasal allergies) and predictor variables (socioeconomic and work-related characteristics). Results portray that a higher proportion of the tannery workers belong to economically and socially backward classes. Overall, 13.4 and 12.3% of sinus and nasal allergy prevalence have been reported by tannery workers, whereas tannery workers from the oldest age group were those who mainly suffered. A study found that the severity of nasal and sinus allergies increases with the increasing age and work duration in the tannery. Workers with low exposure to airborne dust were significantly more likely to develop sinus problems (OR = 4.16; p < 0.05) than those without exposure. Those tannery workers suffering from nasal allergy were more prone to develop sinus problems than those who were not suffering from nasal allergy. The risk factors responsible for these health hazards can be eliminated by improving the overall working conditions and ensuring necessary protective regulations for the tannery workers.
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1. Introduction


India is greatly afflicted by sinusitis, which is a condition that involves the inflaming of sinuses (the air cavities in the nasal passage) in your nose according to National Institute of Allergy and Infectious Diseases (NIAID). An estimated 134 million Indians suffer from chronic sinusitis, the symptoms of which include but are not limited to debilitating headaches, fever, and nasal congestion and obstruction [1]. Among Indians, this disease is more widespread than diabetes, asthma, or coronary heart disease. One in eight Indians suffer from chronic sinusitis caused by the inflammation of the nasal and throat lining, which results in the accumulation of mucus in the sinus cavity and pressure build-up in the face, eyes, and brain [2,3].



In the leather tanning process, during skin contact, chromium has the potential to bind with the skin proteins of the workers, producing complex antigen, which leads to hypersensitivity and dermatitis. Chromium leather in industries can cause carcinoma of the larynx and lung parenchyma and paranasal sinuses in workers [4,5,6]. In addition to these, scores of other chemicals and organic solvents such as chromate and bichromate salts, aniline, buty acetate, ethanol, benzene, toluene, sulfuric acid, and ammonium hydrogen sulfide are used in the tannery industry. An important health risk factor for the tannery workers is occupational exposure to chromium, mainly in the organic Cr (III) form or in the protein bound form (leather dust). Chromium may enter the body by inhalation, ingestion, and by direct cutaneous contact. Professional exposure to Cr (III) increases the risk of dermatitis, ulcers, and perforation of the nasal septum and respiratory illnesses as well as increased lung and nasal cancers. Work within the tannery itself is fraught with danger. When inhaled, chromium acts as a lung irritant and carcinogen, affecting the upper respiratory tract, obstructing airways, and increasing the chances of developing lung, nasal, or sinus cancer [7,8,9,10,11,12,13,14]. Limited studies have reported associations between occupational exposure, particularly the exposure of airborne dust and chemicals in the air, to tannery chemicals with sinus and nasal allergy among the tannery workers, and none have been conducted to study the occupational exposures with the sinus and nasal allergies in India. Even the most recent study based on tannery workers conducted in Bangladesh has not investigated the sinus and nasal allergy issue [15]. With this backdrop, this study has attempted to study the association between outcome variables (self-reported prevalence of sinus and nasal allergies) and predictor variables (socioeconomic and work-related characteristics). The specific objective was to estimate the prevalence and risk factors of Sinus and nasal allergies among tannery workers of Kanpur city, India.




2. Methods and Material


2.1. Data


A study has utilized the data from the cross-sectional household study of tannery and non-tannery workers from the Jajmau area of Kanpur. The study was conducted during January–June 2015, and all data were collected by the first author from the field. The first author of the study has interviewed 284 tannery and 289 non-tannery workers.




2.2. Study Area


The city Kanpur has conventionally been an industrial city and a major commercial center in Uttar Pradesh. There are currently 402 registered leather tanneries located in the eastern part of the city, with an estimated 20,000 tannery workers [7]. More than 20,000 people worked in the leather industry, and a substantial proportion of tannery workers were living in the Jajmau Area. From the significant concentrations of the tannery industry in and around Kanpur, Jajmau was selected for the study. It is known as the Leather City, as it contains some of the largest and finest tanneries in India. This study focused on leather tannery workers, i.e., those engaged in tanning work in the leather industry (Figure 1).




2.3. Sampling Design


A three-stage sampling design was used in this study. At the primary stage, seven localities in the Jajmau area, namely Tadbagiya, Kailash Nagar, J.K. colony, Asharfabad, Motinagar, Chabeelepurwa, and Budhiyaghat, were selected based on a higher concentration of leather tannery workers’ households in these areas as informed by several stakeholders in the city. In the second stage, three out of the seven localities, namely Budhiyaghat, Tadbagiya, and Asharfabad, were chosen using the probability proportional to size (PPS) sampling technique after positioning them in growing order of assessed number of HHs of leather tannery workers. Afterward, an inclusive household listing and mapping was finished in each of the three localities. Moreover, all the listed households were classified into three groups: households having at least one tannery worker, irrespective of having any non-tannery worker, households with non-tannery worker(s), and households having no workers.



The first two groups were included in the sampling frame in each of the three selected localities; the third group was excluded for the study. Afterwards, a circular systematic random sampling was used to select households. If more than one worker belongs to a household, the target respondent was selected using the KISH table [16]. A hundred households were chosen in each of the three areas for each of the two categories, i.e., tannery and non-tannery workers, by the circular systematic random sampling technique. Out of 600 households, a total of 284 households of tannery workers and 289 HHs of non-tannery worker(s) were interviewed successively (Figure 2).



The study is a part of the Ph.D. thesis research work; we have received ethical clearance from the Student Research Ethics Committee of the International Institute for Population Sciences Mumbai, India. We have also obtained consent to participate from each of the respondents before starting the interview.




2.4. Participants and Occupational Categories


The study has covered 284 male tannery and 289 non-tannery age group workers 18–70 years old from the Jajmau area of Kanpur. We have inquired about the respondent’s occupation and classified them into two categories: tannery and non-tannery workers.



2.4.1. Dependent Variable


The tannery and non-tannery workers reported symptoms-based prevalence of sinus and nasal allergies. We have considered the following symptoms for nasal allergy (nose full of phlegm and runny, spastic, itchy problems) and sinus (problems such as swelling in your nose, watery nose, phlegm, nose closure) to understand the severity of the health issues.




2.4.2. Independent Variables


Independent variables utilized in this study can be broadly grouped into two categories as socio-economic characteristics or background characteristics and their work- related characteristics. Background characteristics of tannery and non-tannery workers included their age in three category (16–24 years, 25–35 years, and 36+), education in to four category (no education, up to primary, middle school, and higher secondary and above), marital status (currently married, never married, and widowed/widower), religion namely Hindu and Muslim, media exposure (low, medium, high) and their standard of living Index (low, medium, high). The second group of independent variables utilized work-related characteristics of tannery workers, which includes type of job contact (temporary job (daily wages) and permanent job), type of work engagement of tannery workers (beam house work, wet finishing work, dry finishing work, and miscellaneous work), type of work engagement of non-tannery workers (industrial work, manual work, construction work, clerical work, business and shop, and others), work experience in current and previous tannery, and average working in a day and days in a week. Additionally, exposure of chemical in the air (no exposure, low exposure, and moderate/high exposure), airborne dust exposure (no exposure, low exposure, and moderate/high exposure) and headache problems (no headache, up to 10 times, more than 10 times but not every day, and almost every day) have been included in the study.



The qualitative rating of exposure assessment of variables airborne dust and chemical in the air was estimated as follows. The variable airborne dust (no exposure, low exposure, moderate exposure, high exposure, very high exposure) was based on the following qualitative rating of exposure assessment: (0) No exposure: clear visibility. (1) Low exposure: visibility more than 10 m. (2) Moderate exposure: visibility between 5 to 10 m. (3) High exposure: visibility between 1 to 5 m. (4) Very high exposure: visibility less than 1 m. Another important variable, chemicals in the air (no exposure, low exposure, moderate exposure, high exposure, very high exposure), was based on a qualitative rating of exposure assessment as (0) No exposure: no contact with agent; agent is used in workplace but is very unlikely to result in exposure to workers involved. (1) Low exposure: infrequent contact with agent at low concentrations; agent is used in a closed/controlled system; there are no specific activities that enhance exposure; exposure takes place because of presence at the shop floor. (2) Moderate exposure: frequent contact with agent at low concentrations, agent is used throughout the closed/controlled process and exposure mainly occurs by passive contact; infrequent contact is needed with the agent. (3) High exposure: frequent contact with the agent at high concentrations, the nature of the production process and associated manual activities makes regular contact necessary; the agent causes exposure during manual activities and around particular sources such as presses, drums. (4) Very high exposure: frequent contact with the agent at very high concentrations, the agent is used in manual activities that introduce frequent peak exposures such as cleaning, opening a press, spraying paint.





2.5. Data Analysis


Univariate, bivariate, chi-square test, and logistics regression analysis was used to assess the associations between the sinus and nasal allergy with the predictor variables. The odds ratio from the logistic regression analysis was performed by considering the outcome variable as dichotomous (i.e., binary or 0–1), and the predictor variable (work-related characteristics and socio-economic variables) was considered a categorical or a mixture of the two. Results of logistics regression were explained with the help of two different models. Model-1 deals with the socio-economic variables, including (age, education, religion, caste, media exposure, and standard of living index). Moreover, Model-II included work-related variables additional to socio-economic variables. The data entry was done in the CSPro.06 software, and for the data analysis, STATA (Version 13.1) was used.





3. Results


3.1. Demographic and Socio-Economic Characteristics of Tannery and Non-Tannery Workers


Table 1 presents the percentage distribution of selected socio-economic and demographic characteristics. The overall sample of tannery workers and non-tannery workers was 284 and 289, respectively. More than half (54%) of the tannery workers and over three-fifths (63%) of non-tannery workers were age 36 years and above. The majority of the study participants were illiterate, tannery workers (66%), and non-tannery workers (62%). Only 12% of the tannery workers and 20% of non-tannery workers had studied up to high school and more. Two-thirds of tannery workers (66%) are Muslim, and the remaining are Hindus. Furthermore, two-thirds of the tannery workers (66%) belong to the scheduled castes. It indicates that mostly the people from disadvantaged caste groups are engaged in tannery work. Nearby one-fifth of the tannery workers, as well as non-tannery workers, had low levels of media exposure. Further, poverty often reflects a low standard of living and a lack of economic resources.




3.2. Work-Related Characteristics of Tannery and Non-Tannery Workers


The work-related characteristics of tannery and non-tannery workers has been presented in Table 2. The mean age of male tannery workers was 38 years (SD = 1.4). The vast majority of male tannery workers (89%) are working on temporary job contracts, and the rest (11%) are engaged in this occupation on a permanent basis. The respondents work in various tannery processes. A little over 8% are involved in beam house work, 24% are involved in wet finishing, 50% are involved in dry finishing, and 17% are involved in miscellaneous kinds of work. In addition to that, non-tannery workers worked in numerous job categories that are broadly classified into six domains. Around 12% of the non-tannery workers engage in industrial work, while 27% engage in manual work, 20% engage in construction work, 10% engage in clerical work, 25% engage have their own business and shop, and 7% engage in other job categories. The mean duration of their job was 10 (SD = 0.9) years. The average work experience of male tannery workers was 18 years. The male tannery workers also reported that they work almost every day of the week with a 9-h working day as the norm. On average, they worked 6.5 days (SD = 0.6) a week and 9.5 h (SD = 0.2) a day, which is a violation of the labor law according to the factory act in India.




3.3. Prevalence of Reported Sinus and Nasal Allergies


The prevalence of reported sinus and nasal allergies by some selected background characteristics is presented in Table 3. It was found to be higher among tannery workers aged 36 years and more (15%), while it was 11% among workers in the age group 25–35 years. No significant association of education level with sinus and nasal allergies was observed. About 10% of the workers with a low standard of living index had sinus problems, while it was 14% among those with a high standard of living. Similarly, while looking at nasal allergy, it has been observed that the prevalence of nasal allergy was higher among tannery workers aged 36 years and above (15%) than those in the age group of 16–24 years (6.9%). Prevalence of nasal allergy was higher among workers who had no education (16%) as compared to workers with a middle-school education (8%). A significant difference was found in the prevalence of nasal allergy in Muslim tannery workers (15%) and Hindu ones (7.3%). There was a higher prevalence of nasal allergy among Schedule caste /Schedule tribes (SC/ST) (13%) than others (8.7%). The odds of sinus problems among tannery workers 12 months prior to the survey are presented in Table 4. The model is adjusted for age, education, religion, caste, and standard of living. The results suggest that workers working in tanneries for 6 to 10 years were significantly more likely to develop sinus problems (Odds Ratio (OR)= 3.17; p < 0.05) as compared to workers with 5 or less years of engagement in tannery works. Workers with low exposure to airborne dust were significantly more likely to develop sinus problems (OR = 4.16; p < 0.05) than those without exposure. When the model is adjusted for age, education, religion, caste and standard of living, years of engagement, type of work and type of job contract, the results suggest that the headaches are significantly more likely to develop nasal problems if they occur almost daily (OR = 1.5; p < 0.05) compared to those who had no headaches. Similarly, workers are more likely to develop sinus problem than those suffering from nasal allergy (OR = 20.6; p < 0.01) compared to those who were not suffered from nasal allergy.





4. Discussion


In this study, the self-reported prevalence of nasal allergy and sinus among the tannery workers was considered to understand the severity of the health issues. The primary data were collected and analyzed from one of the major leather tanning industries situated in Kanpur. Tannery workers are exposed to different harmful exposures that include leather dust, chromium dust, and many injurious chemicals [17,18]. The tannery workers frequently come across the dust, which leads to nasal allergy (nose full of phlegm and runny, spastic, itchy problems) and sinus (problems such as swelling in your nose, watery nose, phlegm, nose closure). This study has utilized the qualitative rating of exposure assessment for the two variables airborne dust and chemical in the air to understand its severity.



Results portrays that a large number of people engaged in tannery work are illiterate. A vast majority of the tannery workers were from economically weaker and marginalized sections (schedule caste) of the society. According to Section 38 of Indian Constitution, the principle of the welfare state is accepted to improve the socio-economic conditions of the depressed class of the society. Workers from an unorganized sector are an example of a depressed class in the society, and leather workers are among them. Most of the tannery workers belong to economically and socially backward classes. This class of workers apparently lives a life of poverty, insecurity, and social isolation. The respondents work in various tannery processes such as beam house work, wet finishing, dry finishing, and miscellaneous kinds of work and results cumulate that half of the proportion of the workers is involved in dry finishing.



The male tannery workers reported that they work almost every day of the week with a more than 9-h working day as the norm, and they have been working for a long time, as the average work experience of tannery workers was 18 years. Findings from the study conducted among leather tannery workers in Kanpur reported that the mean age for tannery workers was 34.05 ± 8.96 years and that for non-tannery workers was 32.97 ± 10.59 years (p = 0.14), while the tannery workers had a mean duration of work at tanneries for 6.99 ± 4.86 years [19].



Overall, 13.4 and 12.3% prevalence of sinus and nasal allergy has been reported by tannery workers, and higher age group of tannery workers suffered largely. Nasal and sinus allergies are a significantly prevalent occupational hazard among tannery workers, and this study found that the severity increases with the age and the duration of work in the tannery. The other study revealed a significantly higher prevalence of morbidity among the exposed tannery workers in contrast to that observed in the non-tannery (40.1% vs. 19.6%). The respiratory diseases were mainly responsible for a higher morbidity among the exposed workers, whereas the gastrointestinal tract problems were predominant in the control group. The high morbidity among the tannery workers may be due to elevated levels of urinary and blood chromium levels resulting from increased air levels of chromium at the work place. Professional exposure to Cr (III) increases the risk of dermatitis, ulcers, and perforation of the nasal septum and respiratory illnesses as well as increased lung and nasal cancers [7,8,9,10,11,12,13,14].



Workers with low exposure to airborne dust were significantly more likely to develop sinus problem (OR = 4.16; p < 0.05) than those without exposure. Dust is produced during several processes in tanning operations: chemical dust can be produced during the loading of hide-tanning drums; and leather dust impregnated with chemicals is produced during some mechanical operations, including buffing [20]. An important health risk factor for the tannery workers is occupational exposure to chromium, which is used as a basic tanning pigment. The workers on exposure to leather dust, which contains chromium in the protein-bound form, exhibited a higher mean concentration of urinary and blood chromium than the reference values [7]. Another study among tannery workers in Bangladesh stated that the prevalence of diseases among the tannery workers is very high and is extremely associated with different working areas of leather processing and the lack of proper PPE (personal protective equipment) use [21].



The results of the study portray that the headaches are significantly more likely to develop nasal problems if they occur almost daily in comparison to those who had no headaches. Similarly, those tannery workers who were suffering from nasal allergy were more prone to develop sinus problem compared to those who did not suffer from nasal allergy. Allergy can cause chronic inflammation of the sinus and mucus linings. Sinusitis is an inflammation of the nasal sinuses, which is commonly caused by bacterial infection following a viral infection such as the common cold. Other risk factors for developing sinusitis include untreated allergies, crooked nasal anatomy, smoking, nasal polyps, and overuse of decongestant nasal sprays. The signs and symptoms of sinusitis vary depending on the level of severity of the inflammation and which sinuses are involved. Headache is one of the primary symptoms of developing nasal allergies to sinus [22].




5. Conclusions


Due to the prolonged exposure to harmful chemicals in tanneries, the workers are prone to nasal allergies, which affect a higher proportion of tannery workers than non-tannery workers. Sinusitis is experienced by a greater proportion of tannery workers than non-tannery ones. Nasal allergies are more prevalent among Muslim and SC/ST tannery workers than their Hindu counterparts. Similarly, a higher prevalence of nasal allergy has been noted for SC/ST workers compared to others. To prevent the many health issues that tannery workers usually experience, we suggest that medical observation, including pre-employment and periodic medical controls, should be performed and must include pulmonary function tests. Improving the overall working condition and ensuring necessary protective regulations for the tannery workers can eliminate many of the environmental exposures that are responsible for these health hazards.




6. Limitations of the Study


	✓

	
The use of a cross-sectional survey to collect data may have underestimated the true prevalence of morbidities.




	✓

	
The results of self-reported morbidities could be biased due to subjectivity in responses as the severity was not quantified.




	✓

	
Recall bias may also have affected the estimated prevalence of morbidities.
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Figure 1. Location map for the study area. 
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Figure 2. Sampling design for the study. 
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Table 1. Percent distribution of tannery and non-tannery workers by some selected background characteristics in Kanpur, India, 2015.
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Variables

	
Tannery

Workers

(%)

	
Non-Tannery

(%)

	
χ2-Value




	
Total

	
100.0

	
100.0

	






	
Age in years

	

	

	




	
16–24

	
10.2

	
6.9

	
χ2 = 6.007

p < 0.050




	
25–35

	
36.3

	
29.8




	
36+

	
53.5

	
63.3




	
Education

	

	

	




	
Illiterate

	
66.1

	
62.2

	
χ2 = 9.249

p < 0.026




	
Up to primary

	
13.4

	
9.0




	
Middle school

	
8.8

	
8.7




	
High school and above

	
11.7

	
20.1




	
Marital Status

	

	

	




	
Currently married

	
85.5

	
89.9

	
χ2 = 2.629




	
Never married

	
9.4

	
6.3

	
p < 0.269




	
Widowed/Widower

	
5.1

	
3.8

	




	
Religion

	

	

	




	
Hindu

	
33.8

	
40.8

	
χ2 = 3.023




	
Muslim

	
66.2

	
59.2

	
p < 0.082




	
Caste

	

	

	




	
Schedule caste

	
65.5

	
36.3

	
χ2 = 48.75




	
Other backward class

	
18.3

	
34.3

	
p < 0.000




	
Others

	
16.2

	
29.4

	




	
Media exposure

	

	

	




	
Low

	
22.9

	
21.1

	
χ2 = 0.263




	
Medium

	
48.6

	
42.2

	
p < 0.048




	
High

	
28.5

	
36.7

	




	
Standard of living index

	

	

	




	
Low

	
37.7

	
29.2

	
χ2 = 4.673




	
Medium

	
31.3

	
36.1

	
p < 0.097




	
High

	
31.0

	
34.7

	








Standard of living index includes electricity, bed, chair, table, cot, pressure cooker, sewing, machine, Liquid petroleum gas (LPG) gas, mobile phone, water pump, electric fan, color TV, mixer grinder, refrigerator, radio, watch, cycle, motorcycle. Media exposure includes: Newspaper, magazine, movies, TV, radio, and internet.
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Table 2. Work-related characteristics of tannery workers in Kanpur, India, 2015.
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	Variables
	(%)
	(N)





	Age in years (Mean ± SD)
	38.5 ± 1.4
	284



	Type of Job contract
	
	



	Temporary job (daily wages)
	89.1
	252



	Permanent job
	10.8
	32



	Type of work engagement of tannery workers *
	
	



	Beam house work
	8.4
	24



	Wet finishing work
	24.2
	69



	Dry finishing work
	50.5
	142



	Miscellaneous work
	16.8
	49



	Type of work engagement of non-tannery workers **
	
	



	Industrial work
	11.7
	34



	Manual work
	26.5
	76



	Construction work
	20.0
	58



	Clerical work
	10.0
	24



	Business and shop
	24.5
	71



	Others
	7.0
	21



	Work experience in current tannery (Mean ± SD)
	10.1 ± 0.9
	284



	Work experience in previous tannery (Mean ± SD)
	7.9 ± 1.3
	99



	Average working hours in day (Mean ± SD)
	9.5 ± 0.2
	284



	Average working days in a week (Mean ± SD)
	6.5 ± 0.1
	284







* Note: Beam house work: In the beam house, the raw hides processing starts by either stretching the hides on bamboo frames or by pegs, or spreading the hides on the ground in mild sun. Beam house workers frequently come in touch with water and chemicals during preparatory operations such as soaking, liming, fleshing, deliming, bating, and picking. Wet finishing: The wet finishing process includes splitting, shaving, waxing, and oiling. Operations are predominantly performed standing at machines. Dry finishing: Laborers in the dry finishing stage perform operations such as drying, shaving, buffing, pressing, staking, padding, and scraping. Miscellaneous work: There is a group of miscellaneous workers such as packers, sweepers, carriers, and mixers of chemicals. Carriers carry wet hides, and mixing of chemicals is usually done with bare hands. ** Industrial work that includes mechanical workers, small-scale industry workers, repairing workers, furniture workers, hotel workers, mill workers, machine operators, factory workers, manufacturing workers, welding workers, etc. Manual workers include bora handling (bora dhona), rickshaw pullers, horse driving, loading and unloading workers, paining workers, plumbers, etc. Construction workers include raajmishtri, construction labors, contractors, etc. Clerical workers include accountant, clerk, official job, stock in charge, supervisor, computer operators, etc. Business and shop includes those who own their own business, hair cutting shops, thela vendors, electric shops, food shops, fruit sellers, vegetable vendors, Paan shops, general stores, lakdi ka Taal, milk men, scrap businesses, stalls, tailors, tea shops, etc. Others include those in air force jobs, bank jobs, call centers, managers, priests, security guards, drivers, etc. The key issue is that tannery as well as non-tannery workers who belong to the same socio-economic background and live in the same locality have different work exposures.
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Table 3. Prevalence of sinus and nasal allergies reported by the tannery and non-tannery workers in Kanpur, India, 2015.
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Background Variables

	
Tannery Workers

	
Non-Tannery Workers




	
Sinus [%, CI]

	
Nasal Allergy [%, CI]

	
Number (N)

	
Sinus [%, CI]

	
Nasal Allergy [%, CI]

	
Number (N)






	
Age in years

	

	

	

	

	

	




	
16–24

	
13.8 [5.16–32.00]

	
6.9 [1.67–24.33]

	
29

	
0.0 [0.0–0.00]

	
0.0 [0.0–0.00]

	
21




	
25–35

	
10.7 [5.98–18.35]

	
9.7 [5.27–17.19]

	
103

	
1.2 [0.1–7.93]

	
4.7 [1.73–11.85]

	
85




	
36+

	
15.1 [10.24–21.80]

	
15.1 [10.23–21.80]

	
152

	
5.5 [2.95–9.89]

	
7.7 [4.56–12.54]

	
183




	
Education

	

	

	

	

	

	




	
Illiterate

	
12.8 [8.72–18.47]

	
15.5 [10.96–21.47]

	
187

	
3.9 [1.86–8.01]

	
7.8 [4.66–12.81]

	
179




	
Up to primary

	
15.8 [7.16–31.29]

	
10.5 [3.93–25.24]

	
38

	
3.9 [0.05–23.65]

	
3.9 [0.05–23.65]

	
26




	
Middle school

	
16.0 [ 5.98–36.30]

	
8.0 [1.93–27.66]

	
25

	
4.0 [0.05–24.45]

	
8.0 [1.93–27.65]

	
26




	
High school and above

	
12.1 [4.53–28.60]

	
0.0 [0.00–00.00]

	
33

	
3.5 [0.08–12.97]

	
1.7 [0.02–11.50]

	
58




	
Religion

	

	

	

	

	

	




	
Hindu

	
14.6 [8.78–23.22]

	
7.3 [3.49–14.60]

	
96

	
6.8 [3.40–13.04]

	
5.1 [2.28–10.92]

	
117




	
Muslim

	
12.8 [8.68–18.38]

	
14.9 [10.45–20.77]

	
188

	
1.8 [0.05–5.33]

	
7.0 [4.01–11.99]

	
172




	
Caste

	

	

	

	

	

	




	
SC/ST

	
13.4 [ 9.22–19.18]

	
12.9 [8.77–18.57]

	
186

	
6.7 [3.1813.40]

	
5.7 [2.57–12.21]

	
105




	
Other backward class

	
7.7 [2.87–18.99]

	
13.5 [6.48–25.86]

	
52

	
4.0 [1.51–10.36]

	
7.1 [3.38–14.18]

	
98




	
Others

	
19.6 [10.40–33.75]

	
8.7 [3.25–21.24]

	
46

	
0.0 [0.0–0.00]

	
3.5 [2.44–13.47]

	
86




	
Media exposure

	

	

	

	

	

	




	
Low

	
13.8 [7.30–24.68]

	
9.2 [4.16–19.22]

	
65

	
6.6 [2.45–16.37]

	
9.8 [4.44–20.38]

	
61




	
Medium

	
11.6 [7.19–18.15]

	
15.2 [10.10–22.27]

	
138

	
4.1 [1.70–9.53]

	
9.0 [5.03–15.61]

	
122




	
High

	
16.0 [9.49–25.82]

	
9.9 [4.98–18.64]

	
81

	
1.9 [0.04–7.31]

	
5.3 [0.01–6.49]

	
106




	
Standard of living index

	

	

	

	

	

	




	
Low

	
10.3 [5.75–17.69]

	
11.2 [6.44–18.79]

	
107

	
4.7 [1.78–12.11 ]

	
8.3 [3.99–16.57]

	
85




	
Medium

	
16.9 [10.37–26.20]

	
13.5 [7.77–22.36]

	
89

	
4.8 [1.99–11.11]

	
4.8 [1.99–11.11]

	
104




	
High

	
13.6 [7.86–22.60]

	
12.5 [7.01–21.28]

	
88

	
2.0 [0.04–7.73]

	
6.0 [2.70–12.80]

	
100




	
Total

	
13.4

	
12.3

	
284

	
3.8

	
6.3

	
289
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Table 4. Odds ratio showing risk factors of sinus problems among tannery workers (12 months preceding the survey) in Kanpur, India, 2015.
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Variables

	
Model-1

	
C.I.

	
Model-II

	
C.I.

	
Model-III

	
C.I.






	
Age in years

	

	

	

	

	

	




	
16–24 ®

	

	

	

	

	

	




	
25–35

	
0.90

	
[0.25–3.22]

	
0.91

	
[0.22–3.86]

	
0.79

	
[0.16–3.83]




	
36+

	
1.40

	
[0.41–4.83]

	
1.57

	
[0.38–6.49]

	
1.41

	
[0.30–6.50]




	
Education

	

	

	

	

	

	




	
Illiterate ®

	

	

	

	

	

	




	
Up to primary

	
1.10

	
[0.39–3.10]

	
0.87

	
[0.28–2.68]

	
1.22

	
[0.36–4.20]




	
Middle school

	
0.81

	
[0.20–3.20]

	
0.81

	
[0.18–3.68]

	
0.89

	
[0.14–5.52]




	
High school and above

	
0.54

	
[0.14–2.10]

	
0.42

	
[0.09–1.87]

	
0.74

	
[0.14–3.87]




	
Religion

	

	

	

	

	

	




	
Hindu ®

	

	

	

	

	

	




	
Muslim

	
0.72

	
[0.32–1.60]

	
1.54

	
[0.60–3.98]

	
1.49

	
[0.52–4.27]




	
Caste

	

	

	

	

	

	




	
SC/ST ®

	

	

	

	

	

	




	
Other backward class

	
0.53

	
[0.17–1.66]

	
0.75

	
[0.21–2.69]

	
0.76

	
[0.22–2.57]




	
Others

	
1.85

	
[0.72–4.77]

	
0.93

	
[0.31–2.80]

	
1.18

	
[0.26–5.42]




	
Media exposure

	

	

	

	

	

	




	
Low ®

	

	

	

	

	

	




	
Medium

	
0.78

	
[0.31–2.00]

	
1.01

	
[0.36–2.86]

	
3.04

	
[0.94–9.78]




	
High

	
1.39

	
[0.42–4.61]

	
1.55

	
[0.41–5.86]

	
2.66

	
[0.74–9.59]




	
Standard of living index

	

	

	

	

	

	




	
Low ®

	

	

	

	

	

	




	
Medium

	
2.15 *

	
[0.87–5.29]

	
2.45 *

	
[0.89–6.75]

	
3.059 *

	
[0.920–10.16]




	
High

	
1.65

	
[0.61–4.44]

	
2.17

	
[0.70–6.71]

	
2.810

	
[0.795–9.926]




	
Work experience in current

tannery

	

	

	

	

	

	




	

	

	

	

	

	




	
Up to 5 Yrs ®

	

	

	

	

	

	




	
6 to 10 Yrs

	

	

	
3.17 **

	
[1.17–8.59]

	
4.46 **

	
[1.48–13.38]




	
11+ Yrs

	

	

	
1.64

	
[0.54–4.96 ]

	
1.28

	
[0.36–4.52]




	
Type of work

	

	

	

	

	

	




	
Beam house work ®

	

	

	

	

	

	




	
Wet finishing work

	

	

	
1.55

	
[0.28–8.69]

	
1.64

	
[0.25–10.83]




	
Dry finishing work

	

	

	
1.44

	
[0.27–7.69]

	
1.31

	
[0.21–8.06]




	
Miscellaneous work

	

	

	
0.77

	
[0.12–5.05]

	
0.50

	
[0.06–4.23]




	
Type of Job contract

	

	

	

	

	

	




	
Temporary job (daily wages) ®

	

	

	

	

	




	
Permanent job

	

	

	
0.46

	
[0.12–1.75]

	
0.28

	
[0.06–1.38]




	
Chemicals in the Air

	

	

	

	

	

	




	
No exposure ®

	

	

	

	

	

	




	
Low exposure

	

	

	
1.31

	
[0.41–4.23]

	
1.05

	
[0.30–3.66]




	
Moderate/High exposure

	

	

	
0.39

	
[0.07–2.37]

	
0.18 *

	
[0.02–1.35]




	
Airborne dust

	

	

	

	

	

	




	
No exposure ®

	

	

	

	

	

	




	
Low exposure

	

	

	
4.16 **

	
[1.22–14.18]

	
4.69 **

	
[1.16–18.88]




	
Moderate/High exposure

	

	

	
1.20

	
[0.22–6.54]

	
0.72

	
[0.11–4.65]




	
Headache Problem

	

	

	

	

	

	




	
No headache®

	

	

	

	

	

	




	
Up to 10 times

	

	

	

	

	
1.28

	
[0.46–3.56]




	
More than 10 times but not

every day

	

	

	

	

	
2.23

	
[0.51–9.73]




	

	

	

	




	
Almost every day

	

	

	

	

	
1.52 **

	
[0.23–9.98]




	
Nasal Allergy

	

	

	

	

	

	




	
No ®

	

	

	

	

	

	




	
Yes

	

	

	

	

	
20.59 ***

	
[6.09–69.63]








Note: ® Reference category, *** p < 0.01, ** p < 0.05, * p < 0.
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