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Background: Spontaneous miscarriage is the unintentional expulsion of an embryo or fetus before
the 24th week of gestation affecting up to I -5% of couples trying to establish a family .ln addition
to a recorded increase in the rate of spontaneous miscarriage among the Iraqi women at all ages

and all over the country where an interplay of several etiologies, occupational, environmental and

Iifestyle factors were suggested to be the causes of the miscarriage.

Aim: To explain the association between occupational, environmental and lifestyle factors
affecting the spontaneous miscarriage in Kirkuk city.

Patients &Mejthods: A total of (500) pregnant women in the age of (18-48) years old attending the
outpatient of Obstetrics and Gynecology at Azadi Teaching hospital in Kirkuk city during the
period from December (2010) to December (2012). Data used in the research were collected using
a questionnaire designed for this study.

Results: From a total of (500) pregnant women subjected to various laboratory tests and to strict
examination by the Obstetrics &Gynecology consultant, about (478) healthy pregnant women
were selected and were subdivided into two groups; the first group included (328) women whom
pregnancies were terminated by spontaneous miscarriage in the first trimester (<13 weeks of
gestation), the other group included (150) women who had progressed to delivery. The results of
the occupational factors inquiry showed that, teaching and medical occupations significantly
affected pregnancy outcomes (p<0.05) and increased the spontaneous miscarriage compared to the
results showed by the other occupations. A comparison between rural and urban results of
pregnancy outcome showed a significant increase (p<0.05) in the spontaneous miscarriage rate
among the urban patients (79.1%). Moreover, the lifestyle factors that included smoking, coffee
and stress allshowed significant increase (p<0.05) in the percentage of spontaneous miscarriage in
about (63Yo, 66.lyo and 89.6%) respectively.

Conclusions: Results showed a high rate of spontaneous miscarriage among the pregnant women
in Kirkuk city during the period from December 2010 to December 2012 especially among
teaching and health professional occupations. Besides the frequency of spontaneous miscarriage
was higher in urban than in rural area in addition to Lifestyle factors that included smoking, coffee
intake and stress which significantly increased the rate of spontaneous miscarriage.
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Introduction

Most studies report that around one in five of
all pregnancies will end in miscarriage (fetal

death before 24 weeks) (18.2). While, some

women will experience recurrent (three or more

consecutive) spontaneous miscarriages, but these

are estimated to be a small proportion (<10%o) of
all pregnant women (3, 4 &,5). Specific clinical
factors have been shown to increase a woman's

risk of recurrent spontaneous miscarriage,

including thrombophilia and parental cytogenetic

abnormalities, uterine anomalies, endometrial

infections and endocrine etiologies (4, 5&6). But

the determinants of the majority of miscarriages

that occur are not wholly understood, and many

putative risk factors remain controversial or

unconfirmed (5). Well-established risk factors for

miscarriage include increased maternal &8e,

history of miscarriage and infertility (6, 7&8).

Although, the interaction between age, parity,

infertility and previous pregnancy loss is

complex and still not entirely understood (9, 10

&ll). Several behavioral and social risk factors

have been reported as increasing the risk of
miscarriage, but most remain controversial or

unconfirmed. Alcohol consumption, smoking and

caffeine intake are the main examples (12,13, 14

&15).Moreover, it was reported by the world

health organization in a survey on Iraqi family

health that, spontaneous miscarriage had a high

rate in Iraq and about 50% of these miscarried

women the reason is unknown (16).

tients and

Patients : Five hundred pregnant women in the

age of(18-48) years attending as the out patients

of Azadi Teaching hospital in Kirkuk city during

the period from December 2010 to December

2012 were examined against the following tests

including; Toxoplasmosis test, antiphospholipid

antibody test, hemoglobin level (Hb), general

urine examination and blood sugar level.

Karyotype screening for each patient done by the

hospital laboratories. AII pregnant women were

subjected to extensive medical examination by

the consultant of Obstetrics and Gynecolory

before including them to the study. Pregnant

women that showed abnormal test results or any

physiological abnormalities were excluded from

the study.

Methods:

l-Data collection: The data were collected using

a questionnaire desigrred for this
investigation according to (7

& l7) with the following questions:

. An insight to family history and living
area

. Dietary intake and Lifestyle habits

. Matemal exposure to environmental

hazards

2- Study protocol: Data collected from the

patients history was divided into three

cohorts according to the

factors being in evaluation according to
(1) as follows:

Cohort (l): Patient's OccuPation :

Occupations being evaluated were classified

according to standard procedures (18) and

occupations were classified into three major

groups that included;

l- Health professionals (Generalist and

specialist medical practitioners and

dentists).

2- Teaching professionals (University

and higher education teachers,

Secondary and PrimarY education

teachers).

3- Other occupations that included (

Engineering, agricultural,

admini strative occuPations).

Cohort (2): Patient's ResidencY :

Included the assessment of patients residency on

spontaneous miscarriage and residencies were
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classified according to procedures (16) into urban

and rural area.

Cohort (3): Patient's LifestYle :

Lifestyle factors were classified according to the

standard procedures (9 &14).

3-Statistical analyses: statistical analysis were

carried out according to the methodolory

recommended in (19).

A total of (500) pregrrant women in the age

of (18-48) years attending as the out patients of
Azadi Teaching hospital in Kirkuk city during the

period from December 2010 to December 2012

were examined against a number of laboratory

tests and the pregnancy of about (478) healthy

women was followed out where results showed

that, only about (150) pregnant female had

completed their pregrancy to full term. While,

(328) female had spontaneous miscarriage in the

first trimester and all of the pregnant women

were subjected to the study questionnaire.

Collected data were divided into three cohorts'

The results of the effects of patient's occupation

on the spontaneous miscarriage were shown in

figure (l).
On the other hand, figure (2) showed the results

of effect of the patient's residency on the

frequency of the spontaneous miscarriage

frequency in urban and rural area.

The third cohort included the estimation of
lifestyle factors effect on the frequency of
spontaneous miscarriage and results were shown

in figure (3).

Discussion

This study was conducted to stand on the

prevalence of spontaneous miscarriage Kirkuk
city and to possibly explain the motivations

behind the first trimester miscarriage other than

the physiological and pathological causes.

Thus, about (500) pregnant women were

screened by different laboratory tests where only

the healthy pregnant women were selected to

complete the study. Accordingly, a total of (478)

pregnant women were selected and subjected to

the questionnaire of the study where only

(31.3S%) of them had managed their pregnancy

to full term while, about (68'62%) of them had

spontaneous miscarriage in the first trimester

indicating a prevalence of spontaneous

miscarriage among pregrrant women in Kirkuk

city . The same results were found by (16&20)

where the percentage of spontaneous miscaniage

in Iraq was around (64.7%). Thus, in order to

explain the possible causes that were standing

behind the unexplained spontaneous miscarriages

in these women, the data collected from the study

questionnaire were divided into three cohorts:

The first cohort that included the evaluation of
patient occupation on the frequency of the

spontaneous miscarriage where a sigrificant

increase (p<0.05) in spontaneous miscarriage

was recorded among the teaching (79%) and

health professionals (52%) respectively. While,

the frequency of the spontaneous miscarriage and

full term pregnancy was almost equivalent

between the pregnant women carrying out other

occupations. The existing data supported the

hypothesis that, in general, working women have

a higher risk of undesirable reproductive

outcomes (21,22&23).
However, the same results were obtained by the

reseatchers (24, 25 & 26) where they declared

that, sweating reduces plasma volume, which is

an important determinant of utero-placental blood

flow and the circulatory blood flow in the uterus

and placenta decreases in the long standing

position in addition to the heat stress that causes

dehydration resulting in the release of the anti-

diuretic hormone and oxytocin which stimulates

the uterus to contract. Moreover, the heavy work

schedule and exposure to stressful work

conditions would all together increase the

frequency of the spontaneous miscarriage

between doctors and teachers (25&26).

On the other hand, results of figure (2) showed a

significant increase (p<0.05%) in the frequency

of spontaneous miscarriage in the urban patients

(79.1%) in comparison to the patients from the

rural area in Kirkuk city (38.5%) probably due to
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stressful conditions and noise and environmental
factors.

The same results were ascertained by (16 &27)
where they found out that, the frequency of
spontaneous miscarriage was about (64.7%) in
urban. While, the frequency that was found by
the same researchers was (55.6%) for the rural
area which means there is a decrease in the

frequency of the spontaneous miscarriage in rural
regions in Kirkuk city.
Lifestyle factors that included obesity, smoking,
over-intake of coffee (more than four cups /day)
and stress were all studied for their effect on
increasing the frequency of spontaneous

miscarriage; where coffee (66.1%) and stress

(89.6%) factors showed the higher frequency of
spontaneous miscarriage in the examined
pregnant women.

Results of figure (3) showed that, overweight
women showed a spontaneous miscarriage rate of
(43.77%) whereas, underweight pregnant women

showed a spontaneous miscarriage rate of
(56.23%) respectively. The same results were

obtained by (28 & 29) where both under- and

overweight women are at higher risk of
miscarriage than those of normal weight, and

maternal pre-conception body mass index (BMD
has been shown to be a risk factor for stillbirths
for women with a BMI of less than 18.5 or
greater than 25 k{m2.22.
Moreover, results of figure (3) showed a

significant increase (p<0.05%) in the frequency

of the spontaneous miscarriage between smoking
women (63%). The same results were obtained

by (30&31) were they recorded that nicotine has

been shown to be a potent vasoconstrictor

reducing uterine and placental blood flow. These

properties may account for the increase in
spontaneous miscarriage seen in smoking
women.

Furthermore, coffee intake showed a significant
increase in the spontaneous miscarriage rate of
(66.1%). However, the recorded result did not

agree with the results obtained by (32,33, 34 &
35)where they stated that, Coffee and caffeine

consumption were unrelated to total miscarriage

risk and there is little indication of possible

harmful effects of caffeine on miscarriage risk

within the range of coffee and caffeine
consumption reported.

Stress factor on the other hand, showed that
significant increase in the frequency of
spontaneous miscarriage rate of (89.6%). These
results came in agreement with the results
obtained by (27, 36& 37) where they stated that,
the body most important systems; immune,
endocrine and nervous system all engage in
multiple interactions during body response to
stress.

1. Spontaneous miscarriage was
prevalent among the pregnant women
in Kirkuk city during the period from
December 2010 to December 2012.

2. Spontaneous miscarriage was
prevalent among teaching and health
professionals other than other
occupations.

3. Spontaneous miscarriage frequency
was higher in urban than in rural area

in Kirkuk city.
4. A decrease was recorded in the

frequency of spontaneous miscarriage

in rural area in Kirkuk city less than
that percentage recorded in 2006.

5. Lifestyle factors included smoking,
coffee and stress recorded significant
effects on increasing the rate of
spontaneous miscarriage.

1. Garcia-Enguidanos A, Calle ME, Valero
J, Luna S and Dominguez-Rojas V, Risk
factors in miscarriage: a review. Eur J

Obstet Gynecol Reprod Biol, 2002;
102:l1l-19.

2. Savitz DA, Hertz-Picciotto I, Poole C

and Olshan AF, Epidemiologic measures

ofthe course and outcome ofpregnancy.
Epidemiol Rev 2002; 24:91-101.

Tikrit Medical Journal 20 I 5 ; 20(1) : 48-54



Occupational, Environmenta! and Lifestyle factors associated with spontaneous miscaniage in Kirkuk ci$

3. Zinartan MJ, Clegg ED, Brown CC,

O'Connor J and Selevan SG, Estimates

of human fertility and pregnancy loss.

Fertil Steril 1996; 65 :503-9.
4. Ellish NJ, Saboda K, O'Connor J,

Nasca PC, Stanek EJ and Boyle C A,
Prospective study of early pregnancy

loss. Hum Reprod 1996; ll:406-12.
5. Wilcox A, Weinberg C, O'Conno, J,

Baird DD, Schlatterer JP and Canfield
RE, Incidence of early loss of pregnancy.

N Engl J Med 1988;319:189-94.
6. Nybo-Andersen AM, Wohlfahrt J,

Christens P, Olsen J and Melbye M,
Matemal age and fetal loss: population

based register linkage study. BMJ 2000;

320:1708-12.
7. Rochebroachard ED and Thonneau P,

"Paternal age and matemal age risk
factors for miscarriage; results of a

multicentre European study", Human

Reproduction, 17 :l 649 -1666, 2002.
E. Regan L, Braude PR and Trembath PL,

Influence of past reproductive
performance on risk of spontaneous

abortion. BMJ 1989; 299:541-5.
9. Hakim RB, Gray RH and Zacur H,

Infertility and early pregnancy loss. Am J
Obstet Gynecol 1995: 172:151 0-1 7.

10. Gray RH and Wu LY, Subfertility and

risk of spontaneous abortion. Am J

Public Health 2000; 90:l 4524.
11. Axmon A and Hagmar L, Time to

pregnancy and pregnancy outcome. Fertil
Steril 2005: 84:966-7 4.

12. Abel EL, Matemal alcohol consumption
and spontaneous abortion. Alcohol 1997:

32:2ll-19.
13. Windham GC, Von Behren J, Fenster L,

Schaefer C and Swan SH, Moderate
maternal alcohol consumption and risk of
spontaneous abortion. Epidemiolory
1997:8:509-14.

14. Rasch V, Cigarette, alcohol and caffeine
consumption: risk factors for
spontaneous abortion. Acta Obstet
Gynecol Scand 2003:82: 182-8.

15. Armstrong BG, McDonald AD and

Sloan M, Cigarette, alcohol, and coffee

consumption and spontaneous abortion.

Am J Public Health 1992:82:851.
16. W.H.O., Iraq Family Health Survey

Report, IFHS, 2006/7.

17. Brigham SA, Conlon C and Farquharson

RG, A longitudinal study of pregnancy

outcome following idiopathic recunent
miscarriage.Hum Reprod

1999;14:2868-2871.

18. Intemational Standard Classification of
Occupations : ISCO-08 " Structure,

goup definition and corresponding

tables" Intemational Labour Office,
Genev42012.

19. Gill fL, Desigrr and Analysis of
Experiments in the Animal and Medical
Sciences. Ames: Iowa State Univ. Press,

t978.
20. W.H.O. Common Country Assessment/

lraql 2009.
21. Clifford K, Rai R and Regan L, Future

pregnancy outcome in unexplained

recurrent first trimester miscarriage. Hum
Reprod. I 997 ;12:387 -9 .

22. Figi -Talamanca I, Occupational risk
factors and reproductive health of
women. Occupational Medicine
2006;56:521-531.

23. Wennborg H, Bonde JP, Stenbeck M
and Olsen J, Adverse reproductive
outcomes among employees working in
biochemical research laboratories. Scand

J Work Environ Health 2002;28:5-11.
24. Figa'-Talamanca I, Reproductive

problems among women health care

workers: epidemiologic evidence and

preventive strategies. Epidemiol Rev
2000;22:249-259.

25. Banerje€ B, Physical Hazzrd in
Employment and Pregnancy Outcome,
Indian Joumal of Community Medicine
2009;34(2)89-93.

26. Sareen IB, Tilak VW and Sharma M,
Women and occupational health. Indian J
Ind Med 1997;43:34-8.

Tikrit Medical Journal 20 I 5 ;20(l) : 48-54



Occupational, Environmental and Lifestyle factors associated with spontaneous miscarriage in Kirkuk city

27. Bhandari S, Stress and Recurrent

Miscarriage, NJOG ; 20 I I :6(2)2-6.

28. Ramlau-Hansen CH, Thulstrup AM,
Nohr EA, Bonde JP, Sorensen TI and

Olsen J, Subfertility in overweight and

obese couples. Hum Reprod 2007:'

22:1634-1637.

29. Norman RI and Clark AM, Obesity and

reproductive disorders: a review.

Reprod Fertil Dev 1998; 10:55-63.

30. Koren G, Fetal toxicology of
environmental tobacco smoke. Curr Opin

Pediatr 1995; 7 :128-131.

31. Ness RB, Grisso JA, Hirschinger N,

Markovic N, Shaw LM, Day NL and

Kline J, Cocaine and tobacco use and the

risk of spontaneous abortion. NEJM

1999; 3a0(s):333- 339.

32. Nawrot P, Jordan S, Estwood J, Rotstein

J, Hugenholtz A and Feely M, Effect of
caffeine on health, Food additives and

contaminants 2003; 20(l): l -30.

33. Dlugosz L, and Bracken MB,

Reproductive effects of caffeine: a

review and theoretical analysis.

Epidemiologic Reviews, 1992; 14, 83-
100.

34. Dlugosz L, Belanger K, Hellenbrand K,
Holford T, Leaderer B, and Bracken M
B, Matemal caffeine consumption and

spontaneous abortion: a prospective

cohort study. Epidemiolory 1996;' 7:

250-255.
35. Savitz DA, Ronna IC, Herring AH,

Penelope PH and Hartmann KE, Caffein

and Miscarriage Risk, Epidemiolory,
2008:19:55-62.

36. Neugbauer R, Kline J, Stein Z, Shrout P,

Warburton D and Susser M, Association

on stressful life events with
chromosomally normal spontaneous

abortion. Am J Epidemiol. 1996;

143:588-96.

37. Fenster L, Schaefer C, Mathur A, Hiatt

RA Pieper C and Hubbard AE,

Psychologic stress in the work place and

spontaneous abortion . Am J Epidemiol.

1995;142:1176- 83

Tikrit Medical Journal 20 I 5 ;20(1) : 48-54



Occupational, Environmental and Lifestyle factors associated with spontaneous miscaniage in Kirkuk city

Spontaneous Miscarriage Frequency in urban and rural area
in Kirkuk city
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(Figure -l): The effect of different occupations on the pregnancy outcome in Kirkuk city.
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