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Subjects occupationally exposed to potential mutagens/carcinogens represent themost suitable groups for 
epidemiological studies aimed at assessing the risk for the individual or the offspring. Several cancer risks to humans 
have been detected by epidemiological studies performed in occupational settings. The epidemiology studies have 

been able (a) to identify specific occupations or agents associated with the risk; (b) to verify the results of experimental studies; and (c) to test 
the effectiveness of changes in production or preventive measures in decreasing risks. Reproductive epidemiology has suggested a risk of 
spontaneous abortions or of malformation in the offspring of workers exposed to some chemicals or occupations, but data are often conflicting 
due to methodological problems. With the aim of early assessment of risk in mind, the epidemiological use of indicators of exposure or of the early 
effect of exposure to genotoxic agents is increasingly applied to occupational groups. Data on the fertility and other reproductive end points in 
122 workers exposed to organic solvents were recorded by using standard questionnaire. The exposed group were further categorized based 
on duration of exposure, life style and socio-economic status. The statistical analysis shows that the differences in the reproductive end points 
between the control and exposed groups were significant (P< 0.05). 
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INTRODUCTION 
Due to the modern industrial and the rapid development in the field 
of science and technology, man is continuously exposed to the envi-
ronment pollutants like industrial and agricultural chemicals, food ac-
tivities, drugs and cosmetics etc. Further exposure to organic solvents 
leads to chronic affect on central nervous system has been reported 
(FOA et al, 2012). Occupational exposure to trichloro ethylene an im-
ported volatile organic compound used clock manufacturing factory 
showed on skin (29.6%) and respiratory symptoms (21.1%) were ob-
served among exposed group (Sing thong et al, 2015), Asthma allergy 
skin reactions visual disorders were most prevalent in printing factory 
workers (Dechart Somasiri, 2014). A significant hearing loss and re-
productive end points were observed in chromium alloy factory and 
tobacco dust exposed population. (Rudrama Devi & Jithender naik, 
2012, Muthamura et al., 2004)

People employed in the shoe making industry are at an increased 
risk of leukemia and nasal cancer (IARC Monographs 1987), and an 
excess of mor- tality due to other types of cancer has also been re-
ported ( Garabrant, 1984; Walker et al, 1993; Fu et al, 1996) Workers in 
shoe and boot factories are exposed to a mixture of organic solvents, 
among which toluene and acetone are usually the most common. 
Neither of these solvents is considered a genotoxin or a carcinogen; 
the weight of evidence from human  in vivo studies suggests that 
exposure to toluene does not cause somatic cell genotoxic damage 
(McGregor, 1994) although this view has been questioned by recent 
studies of rotogravure printers (Hammer et al,  1998; Pelclová et al., 
2000).

The glues and gasoline used in shoe manufacture may contain benzene, 
which could be responsible for some of the cancers found in shoe workers. 
Benzene is a well- known clastogen that requires metabolic activation to be 
mutagenic. The genotoxic metabolites are also thought to play an impor-
tant role in benzene myelotoxicity and leukemogenesis. The quinone me-
tabolites of benzene can break chromosomes by induc- ing reactive oxygen 
species but may also act as aneuploidogens, causing microtubule dis- rup-
tion (Yardley-Jones et al, 1991;  Snyder  & Hedli, 1996). Recent investigations 
have indicated that structural CA are increased in shoe factory workers 
exposed to benzene and toluene (Tunca & Egeli, 1996;  Bogadi-Sare  et al., 
1997). Hence in the present investigation a questionnaire based epidemio-
logical survey was carried out using a standard questionnaire in shoe man-
ufacturing factory in Telangana region.

MATERIALS AND METHODS
Reproductive epidemiology: In the present study people working in 
shoe manufacturing  industry in Hyderabad were selected to study 
the effects of organic solvents on the reproductive end points such as 
still births, abortions, neonatal deaths, congenital malformations, etc. 

Out of these compounds some are found to be mutagenic in lower 
organisms and also in mammalian system and some of these com-
pounds will also cause birth defects. These occupational and environ-
mental hazards have assumed yet another dimension of serious na-
ture in Bhopal, Chernobyl and Basel. The occupational epidemiology 
on the background of each individual was recorded using a standard 
questionnaire. The epidemiology broadly deals with the study of rela-
tionship of various factors that influence the occurrence of a disease 
or an altered physiological status and its distribution in a given popu-
lation. Data on the fertility and other reproductive parameters in 156 
couples were recorded where males were occupationally exposed to 
organic solvents. Simultaneously 122 individuals not exposed to any 
toxicant a healthy volunteers were selected for control data.

Their age group was between 20-50 years, and data from 156 couples 
belonging to same age group and not having any history of exposure 
to asbestos or other toxicants, were collected for comparison (con-
trols). The Characteristics of control and exposed population are given 
in Table 1. The workers were further divided into groups based on the 
duration of exposure, life style, diet, habits and socioeconomic group. 
The workers were selected to serve as control subjects who were not 
exposed to any toxic chemicals. The data collection gives the informa-
tion on reproductive end points like still births, congenital malforma-
tions and neonatal deaths, etc.

RESULTS AND DISCUSSION
The occupational epidemiology of each individual was recorded using 
standard questionnaire. The epidemiology broadly deals with study 
of relationship of various factors that influence the occurrence of a 
disease or an altered physiological status and distribution in a pop-
ulation. Data on the reproductive parameters in 156 occupationally 
exposed to organic solvents are recorded in Table 2. There was a de-
crease in the number of fertile females in exposed group. Abortions 
and still births were increased among the females. The percentages 
were 23.31 and 13.47 in exposed, and 11.45 and 10.68 in controls 
respectively. The frequency of live birth decreased from 70.99% to 
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50.25% in exposed group. The percentages of neonatal deaths in ex-
posed groups was 9.84% against control value of 6.10%. The differ-
ence in the frequency of reproductive end points was significant in 
exposed group as compared to control values (P < 0.05).

Table 1. Characteristics of control and exposed subjects

Group No. of samples Age in years 
±SD

Duration of 
exposure

Control 122 36.8±1.4 to 
45.8±1.8 20±1.2 years

Exposed 156 39.2±1.8 to 
44.28

 
Table 2: Data on reproductive histories in shoe factory 
workers

Parameters Control Exposed group
No. of females 122 156
No. of fertile females 102(90.16) 142(91.02)
No. of pregnantes 262(2.14) 386(2.47)
Live births 186(70.99) 194(50.25)*
Abortions 30(11.45) 90(23.31)*
Still births 28(10.68) 52(13.47)*
Neonatal deaths 12(6.10) 38(9.84)*
Congenital malformations 6(2.20) 12(3.10)

 
*P< 0.01

Human population is now exposed to a wide variety of chemical substanc-
es used in the vast expanding industry and agriculture, has never witnessed 
it in the past. Many compounds interact with the genetic material in bacte-
ria, mammalian system and cell cultures. If man is exposed continuously to 
these diverse types of environmental mutagens, there will be a great risk in 
future generations. Hence, in recent years a need for constant monitoring 
and vigilance for their ill effects on man and his environment has been felt 
and an urgency to devise appropriate remedial measure emphasized which 
permit comparison between the populations.. The results of the present 
study show the effects on reproductive end points, hence precautions 
should be taken in work place to prevent health problems.

The study conducted on dental assistants, factory workers, painters 
and gardening workers, who were exposed to nitrous oxide, inorgan-
ic mercury, organic solvents and pesticides show that spontaneous 
abortions were found to be significantly increased in factory workers 
and painters. Occupational exposure to organic solvents during preg-
nancy is associatedwith an increased risk of major fetal malformations 
(Khattak 1999). Welch & Cullen (1988) evaluated the semen samples 
from shipyard painters exposed to ethylene glycol ethers. Sperm con-
centrations, velocity,motility, morphology,morphometry and viability 
were measured. The measures of sperm counts were lower in painters. 
Exposure to six organic solvents (styrene, toluene, xylene, tetrachloro-
ethylene, trichloroethylene and 1,1,1-trichloroethane) was conducted 
to investigate the effects of parental exposure of pregnancy. Sponta-
neous abortions and congenitalmalformations among thewives of 
men occupationally exposed to organic solvents were observed by 
Taskinen et al. (1989). Parental exposure as a risk for birth defects in 
offspring of painters was reported by Ohlson (1992). High exposure to 
toluene increase the risk of spontaneous abortions (Lindbohm 1995). 

Earlier Sallmen et al. (1922) reported that parental lead exposure is as-
sociated with congenital malformations. Further, in the year 2000 they 
reported that parental exposure to lead increases the risk of infertility 
at low occupational exposure levels. A delay was observed among the 
wives of men exposed to lead (Min et al. 1997), suggested that parental 
occupational lead exposure might be associated with low birth weight 
in the offspring. Epidemiological studies indicated that parental expo-
sure to lead and mercury be associated with the risk of spontaneous 
abortions (Antilla et al. 1989). The present results are also in agreement 
with that of higher frequency of various reproductive end points in oc-
cupationally exposed people to lead (Dilip reddy et al., 2011), tobacco 
dust (Rudrama Devi & Jithender Naik 2012) 
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