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ABSTRACT

Background: Occupational exposures to workplace hazards
in health-care workers can affect on their health including the
reproductive system. Some exposures cause reproductive system
disorders. Objective of this study was to compare reproductive
system disorders between hospital personnel who work in clinical
and administrative setting.

Methods: This is a historical cohort study on clinical and
administrative workers of hospitals. The study tool was flexible
interview and questionnaire. Pregnant personnel had been
followed until the end of pregnancy. Frequency of reproductive
disorders was compared between two groups. Data were analyzed
with SPSS 16, #test, and ¥* were calculated considering P < 0.05 as
significant level. Odds ratio had been calculated with a confidence
interval 95%.

Results: Frequency of menses disorders in clinical personnel
especially, personnel of emergency departments were the
highest and showed a significant difference between two groups
(P = 0.042). The odds ratio for menses disorders in clinical
personnel was 1.362 (1.008-1.84) and in administrative personnel
was 0.653 (0.368-1.159).

Conclusions: Clinical personnel are at higher risk for menses
disorders compared with administrative personnel. Assessing the
health of these personnel may help to improve future generation’s
health.

Keywords: Administrative personnel, emergency department
personnel, reproductive system disorders

INTRODUCTION

The number of women who are employed has been increased
for example it has been doubled in 20 years.!*

At least more than 50% of employed women get pregnant in
their active years and more than 40% of them have a normal
pregnancy with the healthy babies!!! while others, may experience
some reproductive disorders.*!% Presently 45% of workers
are young women that 83% of them will be pregnant at some
point during their employment.®! About 50% of employers of
ministry of health are women,!"!! many of them are working in
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operation rooms and other hospital departments.!?
Occupational risk factors for them include physical
risks such as ionizing radiations, and chemical
risks such as anesthetic gases, chemotherapy
agents, Ethylene oxide and solvents. These risk
factors can affect women reproductive system and
their pregnancies. Therefore, it is very important to
pay attention to workers health and work place risk
factors. In the 2006 Iranian census, Iran population
had been reported 70 million that nearly 50% of
them are women. In 1996 census, Iran had 60.1
million population, which 29.5 million of them
were women (49.76%), from that 10.325 million
work out of homes, many of them in hospitals and
schools. 112l

Many studies had been performed about
occupational risk factors that affect the reproductive
system.['32! Nielsen in his 2005 study had been
shown that anesthetic gases had unsuitable effect
on the reproductive system,!® these gases include,
Nitrous Oxide, Halothane, Enflurane, Isoflurane,
Desflurane, Sevoflurane, Methoxiflurane, and
Fluroxene.!!!

Ladou in 2004 announced that chemotherapy
drugs might affect nurses’ pregnancies outcomes
and induce spontaneous abortion and fetal defects.
These results indicated the need for perfect
ventilation.!?!

Ethylene oxide, an agent used for sterilizing
hospital devices and clothes has influence on
reproductive systems.?

Heavy physical work during pregnancy may
cause preterm delivery and low birth weight.
Environmental tobacco smoke (ETS) in indoor
spaces may also cause low birth weight.!'”! Many
studies had been shown the effects of solvents on
pregnancies outcomes.?! Some other studies had
been reported the relative risk of spontaneous
abortion in occupational exposure to anesthetic
gases as 1.48.11%13 Weisman ez al. in 1967, Harwald
in 1970, Cohen et al. in 1971 had studied operation
rooms nurses, which all of them had been reported
undesirable effects from their occupations. In
1972, Kill-Jones had studied anesthetic specialists,
and in 1973 Kirves and Rosenburg studied
anesthetic nurses, they both confirmed the relation
between occupational exposures and reproductive
disorders. Parouh et al. studied dental residents,
in 1984 Heidem, studied dentists, in 1986 Mc
Donald studied operation room nurses, and in
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1995, Roland studied dental residents, all of them
had not found any relation between occupational
exposures and reproductive outcome.'*'7 The
hazardous agents for the reproductive system that
had been introduced in the scientific literature
include, anesthetic gases, antineoplastic drugs,
carbon monoxide, electromagnetic fields (EMF),
ethylene oxide, mercury, physical stress, ionizing
radiation, organic solvent, ETS, and video display
terminal (VDT).[8-21l

Mercury can cause menses disorders,
spontaneous abortion, low birth weight, and
central nervous system defect in fetus. Carbon
monoxide can cause spontaneous abortion and
low birth weight. ETS is a carcinogen and can
cause fetal death and low birth weight. Ethylene
oxide can cause spontaneous abortion, respiratory
irritation, skin disorder, and central nervous system
problems. Ionizing radiation is a carcinogen
and mutagen, and can cause infertility, menses
disorders, spontaneous abortion, congenital
defects, and so on.

Antineoplastic drugs can cause spontaneous
abortion, fetal defects, and other disorders including
liver disorders and nervous system problems. EMF,
which is produce by electric devices, can cause
spontaneous abortion and cancer in children.
Solvent, cause menses disorders, spontaneous
abortion and fetal defects. Physical stress such as
heavy working can cause preterm delivery, low birth
weight and probably spontaneous abortion.?2%3]

The objectives of the present study was to
evaluate and compare women reproductive
disorders such as spontaneous abortion, fetal
defects, low birth weight, detachment, premature
rupture of membrane, preterm delivery, infertility,
menses disorders, between those who work in
administrative, and clinical setting.

METHODS

Study setting
Hospitals of Mashhad University of Medical
Sciences that is located in Mashhad.

Study design and target population

This was a historical cohort study, conducted
on women who were employed in clinical and
administrative parts of hospitals of Mashhad
University of Medical sciences, about reproductive
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disorders. Study population was clinical and
administrative workers of 10 hospitals. Pregnant
participants have been followed until the end of the
pregnancy. Simple random sampling method was
used according to references 1 to 3.1 With =0.05,
B =10.80, P, = 30% and P, = 20% study population
were calculated 285 for each group (clinical and
administrative). Inclusion criteria were personnel
of clinical or administrative parts of hospitals with
at least 4 years work experience. Exclusion criteria
were any previous history of spontaneous abortion,
fetal defects, low birth weight, detachment,
premature rupture of membrane, pre-term delivery,
infertility, and menses disorders before entering
their present occupation.

Participants had been evaluated and observed
for age, number of pregnancy, and body mass
index.

Questionnaire design

The study method was interview using a
questionnaire. The questionnaire validity and
reliability was check with professors’ opinions
and also through a pilot study with a correlation
coefficient 85%.

This  questionnaire includes,  questions
regarding spontaneous abortion, fetal defects,
low birth weight, detachment, premature rupture
of membrane, preterm delivery, infertility, and
menses disorders.

Questionnaires also include questions about
non occupational and occupational risk factors
for reproductive disorders. Non occupational risks
were age, endocrine disorders, family history,
psychological stress, and occupational risks were
work stress; physical or mental, exposures to
chemical and physical factors, shift work, and
working length.

Statistical analysis

Data were analyzed with SPSS 11.5. Frequency
tables, mean, and #test were used to compare
quantitative variables, and %2 for qualitative
variables. P < 0.05 was considered significant and
odds ratio had been calculated with a confidence
interval 95%.

Ethical consideration

The study protocol had been approved by the
Ethical Committee of Mashhad University of
Medical Sciences upon participants’ oral consent.
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RESULTS

In this study, 285 participants from clinical and
285 participants from administrative personnel of
the hospital were participated. Clinical personnel
had a mean age of 42.29 £ 5.01 years old and mean
length of 19.57 £ 3.95 of years’ work experience.
The mean age of administrative personnel was
44.06 + 3.96 years old and the mean length of work
experience was 22.33 * 3.68 years. The body mass
index was 22.83 *+ 1.34 kg/m? in the clinical group
and 23.62 + 1.49 kg/m? in administrative group,
the difference between two groups for body mass
index were not significant (P < 0.05).

Table 1 shows the frequency of reproductive
disorders and their comparison between two
groups based on work experience (P < 0.05).

Menses disorders were significantly higher
in clinical personals with less than 10 years
work experience compared with administrative
personnel (P =0.031). The difference between two
groups for spontaneous abortion, fetal defects, low
birth weight, detachment, and premature rupture
of membrane, pre-term delivery, and infertility was
not significant.

Table 2 demonstrates the comparison of odds
ratio of reproductive disorders between two
groups. The odds ratio for menses disorders in
clinical personnel was 1.362 (1.008-1.84) and in
administrative personnel was 0.653 (0.368-1.159).

Regarding the relation between work
experience and reproductive disorders we did
not find any significant difference between two
groups. the longest related work experience
belongs to administrative personnel, for example
in administrative personnel the mean years of
work experience before spontaneous abortion was
1.56 £ 2.75 years and in clinical personnel was
1.44 + 2.05 years with t=-0.494 and P=0.621.

The mean years of work experience in
office personnel before having a baby with low
birth weight was 1.08 * 0.54 years and it was
1.16 £ 1.27 years for Clinical personnel, with
t=-0.870 and P=0.063.

Clinical personnel were recruited from general,
radiology, emergency departments, Cardiac
Unit Care, Intensive Unit Care, chemotherapy, and
other hospital departments.

Table 3 shows the comparison of the
reproductive system disorders based on different
departments (P < 0.05). Emergency department
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Table 1: Frequency of reproductive disorders and their comparison between clinical and administrative groups according to
work experience (P<0.05)

Work duration disorder Less than 10 years P<0.05 More than 10 years P<0.05
Clinical Office Clinical Office

Spontaneous abortion 10 (3.3) 0 0.057 5(1.7) 8(2.7) 0.219

Fetal defects 3() 0 0.433 1(0.3) 2(0.7) 0.447

Low birth weight 4(1.5) 0 0.327 2(0.7) 4(1.5) 0.332

Detachment 1(0.3) 0 0.758 0 0

Premature rupture of membrane 2(0.7) 0 0.574 1(0.3) 2(0.7) 0.447

Preterm delivery 3(1) 0 0.433 1(0.3) 2 (0.7) 0.447

Infertility 0 0 0 0

Menses disorders 12 (4) 0 0.031 4 (1.5) 8(2.7) 0.243

Table 2: Comparison of odds ratio of reproductive disorders between clinical and administrative personnel

Group disorder Odd’s ratio in Confidence interval Odd’s ratio in Confidence interval
clinical (95%) clinical (95%)
Spontaneous abortion 1.329 0.969-1.822 0.683 0.387-1.206
Fetal defects 1.340 0.755-2.380 0.663 0.213-2.065
Low birth weight 1.206 0.720-2.020 0.796 0.370-1.701
Premature rupture of membrane 1.203 0.584-2.478 0.798 0.272-2.345
Preterm delivery 1.340 0.755-2.380 0.663 0.213-2.063
Menses disorders 1.362 1.008-1.841 0.653 0.368-1.159

Table 3: Comparison of reproductive disorders in different departments with P<0.05

Department disorder CCU Emergency General ICU Operation Radiology Administrative P<0.05
department rooms

Spontaneous abortion 0 9(3) 1(0.3) 0 0 1(0.3) 4 (1.5) 0.056

Fetal defects 0 3(1) 0 0 0 0 1(0.3) 0.235

Low birth weight 0 4(1.5) 0 0 0 0 2 (0.7) 0.207

Detachment 0 1(0.3) 0 0 0 0 0 0.500

Premature rupture of membrane 0 2(0.7) 0 0 0 0 1(0.3) 0.314

Pre-term delivery 0 3(1) 0 0 0 0 1(0.3) 0.235

Infertility 0 0 0 0 0 0 0

Menses disorders 0 12 (4) 0 0 0 0 4 (1.5) 0.042

CCU=Cardiac care unit, ICU=Intensive care unit

personnel had significantly more menses disorders In the study of Nielsen in 2005 had been
compared with others (P = 0.042). shown that clinical work had unsuitable effect
on the reproductive system.” Ladou in 2004 had
been reported that clinical work can affect nurses’

DISCUSSION . :

pregnancies outcomes and reproductive system, these

The frequency of menses disorders in clinical results illustrated the need for perfect ventilation.?!

personnel especially, those from emergency Heavy physical working in pregnant women
departments was high and showed a significant can cause reproductive disorders.'s! the effects
difference between two groups (P = 0.042). The of solvents on the reproductive system have been
length of work experience before disorder emerges shown in many studies.?’ Other studies found the
was higher in administrative group, but the relation between reproductive disorders and being
difference was not significant difference. a healthcare worker.[1%13]
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Clinical personnel with less than 10 year work
experience had more reproductive disorders. The
difference between two groups for menses disorders
was significant (P = 0.031) and administrative
personnel with more than 10 year work experience
had more reproductive disorders, but the difference
was not significant. It means that early reproductive
system disorders are related to work type as a
health-care worker or clinical setting [Table 1].

Scientific literature have been introduced the
work place hazards for reproductive systems such
as anesthetic gases, antineoplastic drugs, carbon
monoxide,? EMF, ethylene oxide, mercury,
physical stress, ergonomic factors,® ionizing
radiation, organic solvent, ETS, VDT that can
cause reproductive disorders.[1821]

Reproductive system disorders have different
causes.%! In this study, we tried to exclude the
non-occupational causes using the personnel
memory about their previous medical history.
According to Table 2 odds ratio for menses disorders
in the clinical group was 1.362 (1.008-1.84) and in
administrative personnel was 0.653 (0.368-1.159), it
means that clinical environment is a risk factor for
menses disorders.

Working in the emergency department can
cause physical and mental stress, some chemical
and drugs, radiation and also anesthetic gases for
emergency’s operations are among work hazards
in the emergency department. According to our
results working in the emergency department can
be harmful for personnel’s health [Table 3].

Clinical jobs had exposure to chemicals,
solvents, physicals, and mental risk factors.

In this study, we did not perform exact job
analysis and data were gathered from personnel’s
memory. Unfortunately, the number of personnel,
who were able to participate in the study after
considering exclusion criteria, was low. It seems
that complementary study can be helpful.

Based on our study, we propose that job analysis
and determination of occupational risk factors for
clinical personnel is necessary.

CONCLUSIONS

Author found that frequency of menses
disorders in personnel of emergency departments
were higher than others, and the difference was
significant. Clinical personnel are at higher risk for
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menses disorders compared with administrative
personnel. Assessing the health of these personnel
may help to improve future generation’s health.
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