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Abstract

Background: Many preterm children will experience healthy life; however, a significant proportion of them will
suffer long term disability because of serious complications during the perinatal period. On the other hand, families
with preterm babies are going to suffer both psychologically and economically and the burden of preterm babies on
national health budget is also significant. Therefore, prevention of preterm labor will reduce patient suffering and
reduce cost of health budget allocated to obstetric practice.

Aim of the study: The current study was planned and conducted in the mid-Euphrates region of Iraq in order to
identify the most frequent risk factors in association with preterm labor.

Patients and methods: The study included 30 women with preterm labor serving as a study group and 30 women
with term labor serving as control group. A questionnaire form included age of mother, occupation, mode of
delivery, residency, birth weight, history of antenatal care, estimation of body mass index (BMI), history of
polyhydramnios, pregnancy induced hypertension, preeclampsia, essential hypertension, breech presentation,
previous cesarean section, transverse lie, oligohydramnios, cervical incompetence, diabetes mellitus, short inter-
pregnancy interval, previous history of preterm labor, uterine distortion, systemic lupus erythematosus (SLE),
placental abruption, urinary tract infection (UTI), uterine fibroid and twin pregnancy.

Results: it was found that the frequencies of women less than 20 years and women more than > 35 years were
significantly higher in preterm group in comparison with study group (P < 0.001). It was found that the frequencies
of obese women and underweight women were significantly higher in preterm group in comparison with study group.
The frequency of women with irregular antenatal care was higher in preterm group in comparison with term group,
63.3 % versus 26.7 %, respectively, in a highly significant manner (P = 0.004); the odds ratio (OR) was 4.75 with
95 % of 1.58 -14.25. Cervical incompetence, diabetes mellitus and short inter-pregnancy intervals were limited to
women with preterm labor and represented significant risk factors for preterm labor (P < 0.05), with approximate
OR of 16.18, 13.16 and 19.47.

Conclusion: relative extreme of reproductive age, abnormal body mass index, irregular antenatal care, diabetes
mellitus, cervical incompetence and short inter-pregnancy intervals were the principal risk factors of preterm labor.
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Introduction

If birth happens following completion of 20 weeks and before completion of 37 weeks, the condition will be
termed preterm labor (Romero et al., 2014; Keelan and Newnham, 2017). The condition is still considered a major health
issue worldwide despite long period of research work and adoption of measures that are believed to reduce incidence of
preterm labor (Romero et al., 2014; Rubens et al., 2014). Preterm labor is a principal cause of mortality and morbidity
during the perinatal period globally, in addition to be the most frequent cause of disability and mortality of children less
than 5 years of age in developed countries (Chang et al., 2013; Harrison and Goldenberg, 2016).

Worldwide, it is estimated that 15 million preterm labors occur and approximately one million of them will end
with child death (Keelan ef al., 2017). Many preterm children will experience healthy life; however, a significant
proportion of them will suffer long term disability because of serious complications during the perinatal period (Brown et
al., 2014; Platt, 2014; Glass et al., 2015; Shah et al., 2016; Catov et al., 2017). On the other hand, families with preterm
babies are going to suffer both psychologically and economically and the burden of preterm babies on national health
budget is also significant (Platt, 2014; Romero et al., 2014; Strunk et al., 2014; Harrison and Goldenberg, 2016).

Spontaneous preterm labor is by far more frequent than iatrogenic one. The spontaneous cases may be associated
with intact membrane or with pre-labor rupture of membrane (Romero et al., 2014; Rubens et al., 2014; Keelan and
Newnham, 2017). A number of causes have been linked to preterm labor such as placental malperfusion, placental
abruption and intrauterine inflammation or infection (Romero et al., 2014; Rubens et al., 2014; Stanek, 2014; Catov et al.,
2017; Weiner et al., 2017). However, in most cases, inflammation appears the single most frequent denominator (Behnia
et al., 2015; Nadeau-Vallée et al., 2016; Keelan, 2017). Placental malperfusion is an important cause of preterm labor in
cases of singleton pregnancies and anti-coagulant therapy and aspirin are major therapeutic approaches (Allshouse et al.,
2016; van Vliet et al., 2017). It appears that preventive strategies are more helpful than treating already existing cases of
preterm labors; therefore, identification of risks associated with preterm labor provided good opportunity to prevent future
cases (Newnham et al., 2014; Keelan and Newnham, 2017).

The current study was, therefore, planned and conducted in the mid-Euphrates region of Iraq in order to identify
the most frequent risk factors in association with preterm labor. This is because identification of such factors may help
reducing future incidence of such condition when health care strategies are directed toward treating or preventing such risk
factors.

Patients and methods

The current case control study was carried out in Al-Diwaniyah Maternity and Child Teaching Hospital starting
from January the 37 2019 through January the 29" 2020. The study included 30 women with preterm labor serving as a
study group and 30 women with term labor serving as control group. The selection of first preterm case was based on a
random digit generated by computer software and the next 29 cases were selected as every other 2. On the other hand
selection of the first term case was also based on a random digit generated by computer software, but the rest of control
cases were selected on the basis of every other 10. A questionnaire form included age of mother, occupation, mode of
delivery, residency, birth weight, history of antenatal care, estimation of body mass index (BMI), history of
polyhydramnios, pregnancy induced hypertension, preeclampsia, essential hypertension, breech presentation, previous
cesarean section, transverse lie, oligohydramnios, cervical incompetence, diabetes mellitus, short inter-pregnancy interval,
previous history of preterm labor, uterine distortion, systemic lupus erythematosus (SLE), placental abruption, urinary
tract infection (UTI), uterine fibroid and twin pregnancy.

Data were then transferred into an SPSS (statistical package for social sciences) (IBM, Chicago, USA, version 23)
spreadsheet for purpose of statistical analysis. Quantitative variables were expressed as mean, standard deviation and
range; whereas, qualitative data were expressed as number and percentage. Independent samples t-test was used to study
the difference in means between study and control groups, Chi-square test was used to study difference in proportions
between study and control groups and the risk was estimated using odds ratio. The level of significance was considered at
P<0.05.

The study was approved by the ethical approval committee of the college of medicine / University of Al-
Qadisiyah. A verbal consent was obtained from every participant.

Results

The demographic characteristics of women enrolled in the current study are shown in table 1. When mean age of
women with preterm labor was compared to that of women with term pregnancy, there was no significant difference in the
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mean, 27.50 £10.03 years versus 28.53 £5.91 years (P = 0.629); however, when women were categorized according to age,
it was found that the frequencies of women less than 20 years and women more than > 35 years were significantly higher
in preterm group in comparison with study group (P < 0.001), table 1. On the hand, there was no significant difference in
mean age between preterm group and control group (P = 0.931), nevertheless, it was found that the frequencies of obese
women and underweight women were significantly higher in preterm group in comparison with study group (P = 0.019),
table 1.

There was also no significant difference in frequency distribution of women according to occupation and
residency between preterm group and control group (P > 0.05), table 1. Highly significant difference was observed in
mean birth weight between both groups (P < 0.001).

Other risk factors associated with preterm labor were presented in table 2. The frequency of women with
irregular antenatal care was higher in preterm group in comparison with term group, 63.3 % versus 26.7 %, respectively, in
a highly significant manner (P = 0.004); the odds ratio (OR) was 4.75 with 95 % of 1.58 -14.25, therefore, women with
irregular antenatal care are at 4.75 risk of having preterm labor than women with regular antenatal care, table 2. Cervical
incompetence, diabetes mellitus and short inter-pregnancy intervals were limited to women with preterm labor and
represented significant risk factors for preterm labor (P < 0.05), with approximate OR of 16.18, 13.16 and 19.47, as shown
in table 2. Other factors were not significantly associated with preterm labor including, mode of delivery, polyhydramnios,
pregnancy induced hypertension, breech presentation, previous multiple CS, transverse lie, preeclampsia, oligohydramnios,
previous history of preterm labor, uterine distortion, SLE, placental abruption, essential hypertension, urinary tract
infection (UTI), fibroid and twin pregnancy.

Table 1: Demographic characteristics of women enrolled and birth weight of delivered babies

Characteristic ,(,jin;l(;OI group :t:(;)(; group P
Age (years)
Mean £SD 28.53 £5.91 27.50 £10.03 0.629 +
Range 19 -41 17 -43 NS
<20, n (%) 1(3.3%) 11(36.7 %)
20-35, 1 (%) 26 (86.7 %) 10 (33.3 %) ;I(S).om ¥
> 35, n (%) 3(10.0 %) 9(30.0 %)
BMI (kg/m?)
Mean £SD 27.58 £1.95 27.71 £1.41 0.931
Range 24.22 -32.05 17.36 -48.07 NS
Underweight, n (%) 1(3.3%) 4 (13.3 %)
Normal, 7 (%) 3(10.0 %) 10 (33.3 %) 2.019 ¥
Overweight and obese, 1 (%) 26 (86.7 %) 16 (53.3 %)
Occupation
Employee, n (%) 10 (33.3 %) 7 (23.3 %) 0.390 ¥
Housewife, 7 (%) 20 (66.7 %) 23 (76.7 %) NS
Residency
Urban, n (%) 23 (76.7 %) 17 (56.7 %) 0.100 ¥
Rural, 1 (%) 7(23.3 %) 13 (43.3 %) NS
Birth weight
Mean £SD 3.22+0.29 1.83+£0.29 <0.001 ¥
Range 2.8-4 1.2-23 HS
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n: number of cases; SD: standard deviation; BMI: body mass index; {: Independent samples t-test; ¥: Chi-square test; NS:
not significant at P > 0.05; HS: highly significant at P < 0.01; S: significant at P < 0.05

Table 2: Risk factors associated with preterm labor

Risk factor Control group | Study group | ,, OR 95 % CI
n=30 n=230
Antenatal care
Irregular, n (% 8 (26.7 % 19 (63.3 %
A ) (26.7%) (@3%) o004y |, o 1.58-14.25
Regular, n (%) 22 (73.3 %) 11 (36.7 %) HS
. 0.024 F
Cervical incompetence, n (%) 0 (0.0 %) 6 (20.0 %) S 16.18 -
Diabetes mellitus, n (%) 0 (0.0 %) 5(16.7 %) %252 F 13.16 -
Short inter-pregnancy interval, n (%) 0 (0.0 %) 7(23.3 %) (S)'Oll F 19.47 -
n: number of cases; OR: odds ratio; CI: confidence interval; ¥: Chi-square test; F: Fischer exact test; HS: highly
significant at P < 0.01; S: significant at P < 0.05
Table 3: Other possible risk factors
Characteristic antml group Stildy group P
n=30 n=30
Mode of delivery
NVD, n (%) 10 (33.3 %) 17 (56.7 %) 0.069 ¥
CS, n (%) 20 (66.7 %) 13 (43.3 %) NS
. 0.559 ¥
Polyhydramnios, 7 (%) 9 (30.0 %) 7 (23.3 %) NS
. . 1.000F
Pregnancy induced hypertension, z (%) 1(3.3%) 0 (0.0 %) NS
Breech, n (%) 1(3.3%) 0 (0.0 %) Il\l'gOOF
Previous CS, 7 (%) 4 (133 %) 0(0.0 %) %‘élz F
Transverse lie, 7 (%) 1 (3.3 %) 0(0.0 %) 11\1'200 F
Preeclampsia, 1 (%) 0 (0.0 %) 4 (13.3 %) 0.112F
Oligohydramnios, 7 (%) 0(0.0 %) 1 (3.3 %) 11\1'200 F
Previous history of PL, 7 (%) 0(0.0%) 2(6.7%) %‘8‘92 F
Uterine distortion, 7 (%) 0(0.0 %) 1 (3.3 %) 11\1'200 F
SLE, 1 (%) 0(0.0%) 1 (3.3 %) 11\1'200 F
Abruption, n (%) 0 (0.0 %) 3(10.0 %) %‘?7 F
Essential hypertension, 7 (%) 0 (0.0 %) 1(3.3%) 11\1'200 F
UTL n (%) 0 (0.0 %) 3 (10.0 %) 0.237F
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NS
Fibroid, n (%) 0(0.0 %) 2(6.7 %) oniggz F
Twin, 7 (%) 0(0.0 %) 1 (3.3 %) II\I.goo F

n: number of cases; NVD: normal vaginal delivery; CS: cesarean section; PL: preterm labor; SLE: systemic lupus
erythematosus; UTI: urinary tract infection; ¥: Chi-square test; F: Fischer exact test; NS: not significant at P > 0.05

Discussion

In order to prevent preterm labor successfully, an approach that is multifaceted should be adopted. Such
approach should combine modification of life style, improvement of antenatal care, efficient diagnostic techniques,
educational programs and fruitful medical interventions (Newnham et al., 2017). Women who want to get pregnant should
be advised to do weight reduction, to quit smoking and to take creation micronutrient as these measures greatly reduce the
incidence of preterm birth (Frayne et al., 2017; Lengyel et al., 2017; Toivonen et al., 2017), however, access and
implementation remain limiting factors (Lengyel et al., 2017; Poels et al., 2017; Toivonen et al., 2017).

In the current study, relative extremes of reproductive age, < 20 and > 35, were shown to be significantly
associated with preterm labor. Advanced maternal age has been shown to be significantly associated with preterm labor by
several authors (Mclntyre et al., 2009; Lawlor et al., 2011; Klemetti et al., 2016; Fuchs et al., 2018). These findings
support the current study findings. It has been suggested that advanced maternal age may be associated with significantly
higher rates of obstetric complications such preeclampsia or increased rate of medical conditions such as essential
hypertension and diabetes mellitus; however, it has been shown by several authors that advanced maternal is an
independent predictor of preterm labor (McIntyre et al., 2009; Fuchs et al., 2018).

On the other hand, the correlation between preterm birth and young maternal age is still controversial issue. In a
number of researches the correlation vanishes after controlling for reproductive factors and socio-demographic
confounders, therefore, it has been that sociodemographic factors rather than biological roles are the main blamed reasons
behind preterm labor in young ladies. Nevertheless, in other researches the correlation remained significant following
adjustment for confounders (da Silva ef al., 2003).

In addition, in the current study, abnormal BMI, whether high or low, was associated with preterm labor
significantly. The contribution of maternal body mass index to the outcome of preterm labors and how it interacts with
other sociodemographic and biological determinants are still controversial. It has been shown that both higher than normal
BMI and lower than normal BMI are associated with increased risk of preterm labor (Vinturache et al., 2017).

Lack of regular antenatal care was associated with approximately 5 times risk of having preterm labor in the
current study. The association between regular antenatal care and prevention of preterm labor has been shown by other
authors (Beeckman et al., 2012; Piso et al., 2014), supporting the findings of the current study. Cervical incompetence,
short inter-pregnancy and diabetes mellitus interval were all associated significantly with preterm labor in the current
study. Similar results have been described by previous studies (Satterfield et al., 2016; Govindappagari et al., 2017; Saral
and Ulas, 2019).

In conclusion, relative extreme of reproductive age, abnormal body mass index, irregular antenatal care, diabetes
mellitus, cervical incompetence and short inter-pregnancy intervals were the principal risk factors of preterm labor.
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