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Abstract

Introduction and objective. Spontaneous abortion constitutes one of the most frequent complication of human pregnancy.
Despite intensive research efforts undertaken to date, the etiopathogenesis of early pregnancy loss has not been fully
elucidated. The objective of this study was to analyze the role of selected non-somatic risk factors for early pregnancy loss
in patients with various clinical manifestations of spontaneous abortion.
Materials and methods. The study included 242 women hospitalized between 2001 and 2004 in the 3rd Chair and
Department of Gynecology, Medical University of Lublin, Poland (Teaching Hospital No.4) with various clinical categories of
spontaneous abortion. Each patient completed a questionnaire assessing her exposure to the examined factors. In patients
with threatened abortion dismissed from the hospital with viable gestation, the course of pregnancy was followed-up using
questionnaire data and medical records.
Results. In the studied population of women with abnormal early pregnancy course, a significant impact on the risk of
miscarriage was observed in case of such factors as: exposure to stress at home and limited number of hours of nightly
sleep. Factors such as occupational hazards, diet, stress, heavy housework and use of cigarettes or alcohol did not exert a
significant effect on the risk of miscarriage in the studied population.
Conclusions. The results of this study confirm the complexity of the early pregnancy loss etiopatogenesis. Further research
need to be conducted in order to identify the non-somatic causative agents of various clinical forms of miscarriage. It
may help do select women in reproductive age at high risk of early pregnancy loss and show the ways in which effective
preventive measures can be introduced in such population.
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INTRODUCTION
Miscarriage (spontaneous abortion) is one of the most
frequent complications of human pregnancy. The fact that
various definitions of miscarriage can be found in the
literature reflects the complexity of the ethiopatogenesis
and lack of international consensus in this matter. The basis
of all definitions is the inability of the expelled foetus to
survive. The most popular and the most common definition
is the one proposed by World Health Organization (WHO),
which uses the criterion of foetus’ weight below 500 grams
or unfinished 22 gestational weeks [1].
The prevalence of clinically detected spontaneous abortion
in the developed countries seems to have been at constant
level in recent decades, although the exact occurrence
of subclinical early pregnancy loss is unknown [2]. The
etiopathogenesis of miscarriage is complex – many etiological
factors may have a direct or indirect influence on the early
pregnancy loss. Risk factors of miscarriage include foetal,
maternal, paternal and environmental factors [3–17]. It has
also been proved that exposure to xenobiotics increases the
risk of miscarriage [19]. Many authors additinally claim
that exposure to environmental tobacco smoke affects the
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risk of miscarriage similarly to active smoking [20, 21, 22].
The negative impact of alcohol consumption has also been
discussed in many reports [18, 23]. The influence of extensive
physical activity, psychophysical factors, stress, occupational
hazards and diet on the risk of miscarriage has also been
studied [24, 25]. In the great majority of studies investigating
the risk factors of miscarriage, the presence of such factors
was compared between women who experienced early
pregnancy loss and those with uncomplicated pregnancy
course. There are only a few reports available in the literature
describing the risk factors for pregnancy loss in women with
abnormal course of early pregnancy [25], and conclusions
delivered by these studies are ambiguous.
OBJECTIVE
For the above reasons, the aim of the presented study was to
analyze the risk factors of pregnancy loss, not in the general
population, but in women with various clinical categories of
spontaneous abortion and the role of selected non-somatic
risk factors (environmental, lifestyle and occupational) for
early pregnancy loss.
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MATERIALS AND METHOD
The study comprised 242 women hospitalized between 2001
– 2004 in the 3rd Chair and Department of Gynecology,
Medical University of Lublin, Poland (Teaching Hospital
No.4) with various clinical categories of spontaneous
abortion (threatened abortion – 60.3%, missed abortion –
23.6%, inevitable abortion – 16.1% of patients). The inclusion
criterion was the diagnosis in hospital medical records, as
defined by the 10th revision of the International Statistical
Classification of Diseases and Related Health Problems.
Patients in whom the pathological examination did not
confirm the clinical diagnosis were not included in the study.
If the patient was hospitalized more than once during the
examined pregnancy, the last registered hospitalization was
evaluated. Overall, 932 women met the inclusion criteria and
were qualified for the study.
Each patient received a questionnaire assessing exposure to
the examined factors (according to the adopted methodology
of research tool preparation), which had been verified by
a pilot study conducted in 30 women. After introducing
necessary corrections the final questionnaire was distributed.
242 women (26.0%), who returned a completed questionnaire
were ultimately enrolled for statistical analysis. To analyze
and verify the data obtained from the questionnaires,
information from medical records was also used. For the
purpose of statistical analysis the patients were divided
into 2 groups, depending on the outcome of the examined
pregnancy:
1. ‘pregnancy loss’ group – included patients with different
clinical categories of spontaneous miscarriage that resulted
in pregnancy loss (N=105);
2. ‘live birth’ group – included patients who delivered viable
neonates at term despite threatened abortion symptoms
in early pregnancy (N=137).
Multi-directional tables and tests of homogeneity or
independence of the χ² were used to assess the differences
or dependencies between the analyzed parameters. For small
numbers of patients (below 5) in examined subgroups, Yates
correction was used. 5% non sequitur was adopted and the
associated level of significance, p < 0.05, indicating the
existence of statistically significant differences or correlations.
P values < 0,05 were considered statistically significant.
Statistical analysis was performed using STATISTICA
software (StatSoft, Poland).
RESULTS
Neither the type of work performed during the examined
pregnancy nor the number of working hours during the day
significantly influenced the pregnancy outcome. Moreover,
no such relationships were found when specific occupational
hazards were analyzed, such as night work, vibration or
noise (Tab. 1, 2).
A statistically significant (p=0.01) positive correlation was
found between the average number of hours of nightly sleep
during the examined pregnancy and its outcome (Tab. 3).
There was no statistically significant influence of diet
modifications on the outcome of pregnancy.
The effect of either active or passive exposure to the tobacco
smoke during pregnancy on its outcome was insignificant

Table 1. Influence of type of work performed during the pregnancy on
pregnancy outcome
Pregnancy outcome

Type of work performed during
examined pregnancy

Pregnancy loss

Live birth

Mental work

48 (45.7%)

55 (40.1%)

Manual labour

22 (21.0%)

27 (19.8%)

Did not work during pregnancy

35 (33.3%)

55 (40.1%)

Statistical
analysis
χ2=1.22
p=0.54

Table 2. Influence of the number of daily working hours during pregnancy
on pregnancy outcome
No. of daily working hours during
examined pregnancy

Pregnancy outcome
Pregnancy loss

Live birth

3–5

11 (15.7%)

14 (17.1%)

6–8

46 (65.7%)

56 (68.3%)

>8

13 (18.6%)

12 (14.6%)

Statistical
analysis
χ2=0.44
p=0.8

Table 3. Influence of the average number of hours of nightly sleep and
pregnancy outcome
Question and categories of answers
How many hours
on average did
you devote to
nightly sleep?

Pregnancy outcome
Pregnancy loss

Live birth

less than 7 hours

34 (32.4%)

27 (19.7%)

8–9 hours

58 (55.2%)

76 (55.5%)

More than 9 hours

13 (12.4%)

34 (24.8%)

Statistical
analysis
χ2=8.52
p=0.01

Table 4. Influence of exposure to tobacco smoke on pregnancy outcome
Pregnancy outcome

Exposure to tobacco smoke

Cigarette
smoking

Pregnancy loss

Live birth

Never smoked

81 (77.1%)

105 (76.6%)

Smoked before
pregnancy
pregnancy ppregnancy
pregnanxcpregnancy
pregnancy

13 (12.4%)

20 (14.6%)

Smoked during
pregnancy

11 (10.5%)

12 (8.8%)

64 (61.0%)

83 (60.6%)

41 (39.0%)

54 (39.4%)

Passive
No
exposure
to tobacco
Yes
smoke

Statistical
analysis

χ2=0.4
p=0.82

χ2=0.003
p=0.95

Table 5. Influence of alcohol consumption declared by a patient on
pregnancy outcome
Alcohol consumption during
pregnancy

Pregnancy outcome
Pregnancy loss

Live birth

No

84 (80.0%)

111 (81.0%)

Yes

21 (20.0%)

26 (19.0%)

Statistical
analysis
χ2=0.04
p=0.84

(Tab. 4). Similar results were obtained when alcohol
consumption was considered a potential risk factor (Tab. 5).
Patients who experienced pleasant/friendly atmosphere at
home were more likely to deliver a live neonate than patients
who rarely experienced such atmosphere (Tab. 6). Similar
analysis concerning the influence of atmosphere at work
on the pregnancy outcome did not reveal any significant
relationship.
Among the analyzed non-occupational factors, such as
stress, lifting and heavy housework, none exerted a significant
influence on the outcome of pregnancy (Tab. 7).
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Table 6. Influence of atmosphere at home on pregnancy outcome
Questions and categories of answers
How often did you
experience a pleasant
(friendly) atmosphere at
home?

Pregnancy outcome
Pregnancy loss

Live birth

Always

36 (34.3%)

34 (24.8%)

Often

49 (46.7%)

89 (65.0%)

Rarely

20 (19.0%)

14 (10.2%)

Statistical
analysis
χ2=8.63
p=0.01

Table 7. Influence of stress, lifting and heavy housework on pregnancy
outcome
Pregnancy outcome

High level of stress

Lifting

Heavy housework

Pregnancy loss

Live birth

no

59 (56.2%)

83 (60.6%)

yes

46 (43.8%)

54 (39.4%)

Pregnancy loss

Live birth

no

79 (75.2%)

114 (83.2%)

yes

26 (24.8%)

23 (16.8%)

Pregnancy loss

Live birth

no

85 (81.0%)

114 (83.2%)

yes

20 (19.0%)

23 (19.8%)

Statistical
analysis
χ2=0.47
p=0.49

χ2=2.34
p=0.13
χ2=0.21
p=0.65

No statistically significant effect of hormonal contraception
before pregnancy on its outcome was revealed (Tab. 8).
Table 8. Influence of pre-pregnancy hormonal contraception on
pregnancy outcome
Hormonal contraception use before
pregnancy

Pregnancy outcome
Pergnancy loss

Live birth

No

80 (76.2%)

103 (75.2%)

Yes

25 (23.8%)

34 (24.8%)

Statistical
analysis
χ2=0.03
p=0.86

DISCUSSION
According to various authors, spontaneous abortion occurs in
12% – 78% of all pregnancies [20, 21, 22, 23, 24]. Despite such
a large epidemiological scale of this problem, surprisingly
little is known about the risk factors for miscarriage. The
knowledge about the non-somatic causative factors and
predispositions of early pregnancy loss is particularly
unsatisfactory.
In the studied population, the relationship between a
limited average number of hours devoted to nightly sleep and
the risk of miscarriage appeared to be statistically significant.
This finding seems to be another argument supporting the
restorative function of sleep in pregnant women.
The results obtained considering the role of stress-related
factors increasing the miscarriage risk are ambiguous. The
risk of pregnancy loss was significantly lowered in patients
who reported to be exposed to pleasant/friendly atmosphere
at home. Interestingly, such relationship was not revealed
when atmosphere at work was analyzed. Similarly equivocal
results regarding this issue were obtained by other authors
[24, 25]. Boyles et al. states that stressful life events increase
the risk of miscarriage, which may, however, be due to higher
exposure of these women to tobacco smoke and alcohol than
in the general population [23].

RESULTS
In the population examined, the relation between the type of
work performed during pregnancy and the risk of miscarriage
was insignificant. Similar conclusions have been presented
by other authors [21, 22].
There are many reports in the literature indicating that
hard physical work and the accumulation of different
occupational hazards (physical and chemical) increase the
risk of miscarriage [22, 23, 24]. The results of the presented
study and the data from literature indicate that the impact
of potentially harmful occupational hazards on the risk of
miscarriage is far from being definitely elucidated. Further
investigations using research models that allow more precise
and multifactorial analysis of the degree of exposure to these
factors are indicated.
No effect of cigarette smoking or alcohol use on the risk
of early pregnancy loss was found in the studied population.
Conflicting opinions concerning the risk of miscarriage in
women who drink alcohol can be found in the literature
[18, 23]. Much less controversy can be found in scientific
literature on the negative effect of tobacco exposure on the
risk of spontaneous abortion [17, 18, 19, 20, 21]. Despite the
generally accepted opinion about the dangers of gestational
exposure to alcohol and tobacco smoke, the unambiguous
assessment of the impact of these potentially hazardous
agents on the risk of early pregnancy loss would require
randomized study, the implementation of which, however,
would not be possible for ethical reasons.
In the studied population of women with early pregnancy
abnormalities, previous use of hormonal contraception did
not influence the risk of miscarriage. Although there are
studies that confirm the presented finding, there is also some
evidence on the negative impact of hormonal contraceptive
use on the risk of miscarriage [10, 15, 16].
There was no significant relationship between diet
modifications and pregnancy outcome in the studied
population of women. It has been shown that extreme diet
modifications may increase the risk of miscarriage due to
the essential compounds deficiencies this may induce [25].
While discussing the current results in the light of available
scientific literature, the potential differences between the
population of women with symptoms of early pregnancy
pathology and the general population should be borne in mind.
The presented results confirm the complexity of the
pathogenesis of early pregnancy loss. Given the fact that
spontaneous abortion is the most common pregnancy
complication, it is necessary to conduct further research to
identify the non-somatic causative factors of miscarriage.
As most of these factors are preventable, such research may
not only enable the selection of women at reproductive age
at high risk of early pregnancy loss, but also show the ways
in which effective preventive measures can be introduced in
such a population.
CONCLUSIONS
1. In the studied population of women with abnormal early
pregnancy course, a significant impact on the risk of
miscarriage was observed in the case of such factors as:
exposure to stress at home and limited number of hours
of nightly sleep.
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2. Factors such as nature of work, diet, stress, heavy housework
and use of cigarettes or alcohol did not exert a significant
effect on the risk of miscarriage in the studied population.
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