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Abstract: Preterm delivery, which occurs in approximately %5 to %10 of all births, is the leading cause of
neonatal morbidity and mortality. Several sociodemographic and biomedical risk factors are now well identified,
but in more 50% of all preterm delivers, the cause remains unknown or unclear. Recent researches suggest
cortisol and certain other stress hormones have been shown to heighten the release of placental corticotropine-
releasing hormone, which plays a key role in the triggering of parturition. The aim of this study was to determine
the effect of prenatal depression on preterm delivery. We conducted a prospective cohort study of 428 women
with singleton pregnancies consecutively recruited between 20 and 28 weeks of gestation for routine prenatal
care at the prenatal care centers in Sari, North of Iran from October 2009 until June 2010. Depression was
assessed using self reported Edinburgh Depression scale. Depression scores were dichotomized with a cutoff
value suggestive of major depression. Mean score of depression of cases was 10.7±4.9 (1-25) which can be
interpreted as a higher level of depression score in Iranian pregnant women. A logistic regression analysis,
controlling for sociodemographic and biomedical factors revealed that depression was positively associated
with preterm delivery (adjusted odds ratio = 1.9, 95% confidence interval: 1.1, 3.2). The high prevalence of
depressed mood in pregnancy and it's association with preterm delivery necessitate early screening and
intervention antenatal settings for depression.
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INTRODUCTION identified.  Psychopathological   factors   have  emerged

Pre  term delivery, which is affecting between 5 and [7,8]. Several authors have suggested that spontaneous
10 percent of pregnancies, as a public health problem preterm delivery could be the reflection of a
imposes a great burden on families and society, both psychosomatic disorder [9]. The underlying mechanism
financial and physical [1,2]. The early diagnosis, could involve the limbic system whose stimulation could
mechanism and management of preterm labor and preterm lead, possibly through the action of glucocorticoids, to an
delivery remain  unresolved  issues  in  obstetrics  [3,4]. elevation of the secretion of placental corticotropin-
Preterm labor often leads to hospitalization and tocolytic releasing factor. This neuropeptide plays an important
therapy in an attempt to stop preterm delivery. The cost role in uterine contractility and cervical ripening. It is well
of such preventive measures is very high, their results recognized that the placental and neuroendocrine
remain controversial, their safety has been seriously functions play a central role in maintaining the health of
questioned and they may have harmful psychological a pregnancy and determining the onset of labor. Emerging
consequences [2, 5, 6], so it is suggested to predict which research has also demonstrated that mood disorders,
women are at increased risk for preterm delivery? especially depression during pregnancy, may influence

Other than host factors (e.g. a history of preterm the levels of placental hormones and placental functions
delivery and other adverse pregnancy outcomes), very as well as immune capacity [7, 10, 11], although the actual
few other risk factors for preterm delivery have been mechanisms  for  the  increased  risk  of   preterm  delivery

as potentially important risk factors for preterm delivery
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associated with prenatal depression are not known at this divided by height (m)  and split into three categories
point [12,13]. Therefore, psychopathologies could be according to a classification commonly used in Iran [body
important risk factors for preterm delivery that have been mass index of <19 (underweight), 19-<25 (normal), =25
overlooked in the previous research on the etiology of (overweight)].
preterm delivery. Exclusion criteria were women with a history of

Results are somewhat conflicting. Whereas some previous preterm birth, previous abortion and previous
evidences  indicate  that  depression  during pregnancy intra uterine fetal death. Also all of the women who had
may  be  significantly related to  preterm  delivery  [14-16], one of the following problems during present pregnancy
no  link  could  be  evidenced   on   the   other   hand  in were excluded: antidepressant use, smoking, substance
the  other  studies [17-18]. Several differences in the abuse and obstetric/medical complications such as:
design  of these studies may account for the hydramnios, preeclampsia, uncontrollable vomiting, cervix
discrepancies in the results: The populations differed, incompetence, ovarian cyst, uterine fibroid, accidental
various instruments were used to assess depression, injury, accidental hemorrhage and acute abdomen.
timing and frequency were used to antenatal depression Medical risk factors were taken into account if they
measurement and the way depression scores were coded occurred before 37 weeks of gestation in the absence of
in the logistic models. preterm labor. Two variables related to the current

To  our  knowledge,  articles  have  been  published pregnancy were assessed as follows: vaginal bleeding
in  Iran  on  the  association  of  psychological  factors and urinary tract infection.
and preterm delivery very scarce and  the  majority of
them are descriptive studies on incidence of depression Sample   Size:   To   calculating   sample   size we
during pregnancy and particularly in post partum period. consider  a mean sensivity of 77% for Edinburgh
We were able to find only two report specifically devoted Postnatal Depression Scale as shown in previous studies
to association  between  preterm  delivery  and  anxiety [14, 21].With this sensivity, if 50 pregnant women present
[19, 20]. with preterm delivery, the statistical error would be 0.0005

MATERIALS AND METHODS data show that the mean incidence of preterm delivery is

Setting and Data Collection: This cohort study was delivery, sample size must be at least 500. In this study,
prospectively conducted on 428 pregnant women with we stopped sampling when from 428 women who
singleton pregnancies between October 2009 until June participated in the study,44 women(10.3%) had preterm
2010 at the public prenatal care centers in Sari, North of delivery.
Iran. Data collected during a purposeful sampling as a
consecutive series of pregnant women volunteers. Instrument: The Edinburgh depression scale was used to
Sociodemographic and biomedical characteristics were assess antenatal depression. This 10-item scale was first
extracted from the data systematically collected for developed for the assessment of postnatal depression
obstetric records, which provided exhaustive information. under the name “Edinburgh Postnatal Depression Scale”
Self administered questionnaire were used for [22]. It was then validated in childbearing women [23] and
psychological assessment and were filled out at in non-postnatal women with older children [24]. Each
enrollment. Women were encouraged to participate by a item is scored on a four-point scale (from 0 to 3), with
midwife, who could also provide help with the minimum and maximum overall scores varying from 0 to 30.
questionnaires. The internal consistency of the scale was found to be

Sociodemographic Characteristics: These included a cutoff value of 14-15, which indicates major antenatal
age(<20, 20-34, =35 years); school education, divided into depression, as recommended by Murray and Cox [23]. A
three categories according to the Iranian educational cutoff value of 14-15 was found to be optimal for the
system: primary school (5 years of education), secondary detection of major depression in childbearing women, with
school (6-12 years), higher education (over 12 years); a sensitivity of 100 percent, a specificity of 95 percent and
occupation (household, employed), parity (0,1 or 2, =3); a positive predictive value of 60 percent [23]. Major
prepregnancy body mass index, defined as weight (kg) depressions, which are usually not queried during

2

which is an acceptable error. On the other hand existing

10%, so for achieving to 50 pregnant women with preterm

good in the current study (Cronbach’s  =0.81). We used
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pregnancy, represent a serious, easily detectable disorder,
which can carry over into the postpartum period if left
untreated.

Statistical Analysis: The association between preterm
delivery and each of the explanatory variables was first
assessed using chi-square. Crude odds ratios and 95
percent confidence intervals were computed. A backward
multiple logistic regression analysis was then applied to
isolate the effect of each factor adjusted for all of the
others. The adjusted odds ratio with 95 percent
confidence interval was computed. Data were analyzed
with using the Statistical Package for Social Sciences for
Windows version 16.0 (SPSS Inc., Chicago, IL, USA).

Ethical Consideration: Ethical approval was obtained
from the ethical committee at Mazandaran University of
Medical Sciences. Permission for collection data was
obtained from the Health Organization Chief Executive
Officers when required. All of the participants were
informed of the purpose and design of the study. The
participation was voluntary with concern for
confidentiality and anonymity.

RESULTS

The sociodemographic and biomedical characteristics
of the 428 participants are shown in table 1. The mean age
was 24.5 (standard deviation (SD) = 4.75; range: 16-40)
years. Women with a higher level of education
represented 7.9 percent of the population and 7 percent
were employed. Parity ranged from 1 to 4; with a mean of
0.36 and 65.9 percent of women were nulliparous. A high
depression score (score of =15) was obtained by 112
women (26.2 percent).The mean depression score was
10.78 (SD= 4.9; range: 1-25). Spontaneous preterm labor
occurred in 10.3 percent of women (44/428). Covariates
significantly associated with the outcome in the univariate
analyses  (Table  2)  were  found  to  be  depression  score
(p < 0.001), pregnancy body mass index (p < 0.001) and
vaginal bleeding (p = 0.05). Women with high depression
scores had a risk of spontaneous preterm labor 3 times
more than no depressed women [odds ratio (OR) =3.3, 95
percent confidence interval (CI): 2.5, 4.3]. After a
multivariate backward analysis was conducted,
depression emerged as the only psychological
characteristic whose association with the outcome
remained statistically significance (adjusted OR = 1.9, 95
percent CI: 1.1, 3.2) (Table 3).

Table 1: Socio demographic and biomedical characteristics of pregnant
woman, Iran, 2009-2010 (n=428) 

characteristics NO. %

Age (years)
<20 58 13.6
20-34 362 84.6

35 8 1.8

School education
Primary school 96 22.5
Secondary school 298 69.6
Higher education 34 7.9

Occupation
Household 398 93
Employed 30 7

parity
0 282 65.9
1-2 144 33.6

3 2 0.5

Pregnancy body mass index
<19 59 13.8
19-<25 194 45.3

25 175 40.9

Vaginal bleeding
yes 42 9.8
No 386 90.2

Urinary tract infection
yes 12 2.8
No 416 97.2

Table 2: Crude odds ratio of spontaneous preterm delivery for selected
covariates and depression, Iran, 2009-2010 (n=428)

Covariates and %s pontaneous
psychological factors preterm delivery Odds ratio 95% CI**

Depression Score
<15 4.1 1.0 Referent

15 27.7 3.3 2.5,4.3

Age (years)
<20 25 2.9 0.6, 13.6
20-34 10.5 1.0 Referent

35 6.9 0.6 0.2, 1.6

Pregnancy Body mass Index
<19 42.2 6.4 4.2, 9.6
19-<25 5.2 1.0 Referent

25 5.1 0.4 0.2, 0.8

Vaginal Bleeding

Yes 19.0 2.0 1.0, 4.1
No 9.3 1.0 Referent

Urinary tract infection
yes 25.0 2.9 0.8, 10.3
No 9.9 1.0 referent

* Covariates associated with preterm delivery at the p<0.05 level in
univariate analysis 
** confidence Interval
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Table 3: Adjusted odds ratios of spontaneous preterm delivery for variables
of the reduced model Iran, 2009-2010 (n=428)

Variables in the 
reduced model Adjusted odds ratios 95% confidence interval
Depression
<15 1.0 Referent

15 1.9 1.1, 3.2
Pregnancy body mass index
<19 0.5 0.1, 1.3
19-<25 1.0 Referent

 25 0.04 0.01, 0.11
Vaginal bleeding
yes 0.4 0. 2, 1.1
No 1.0 Referent
* model resulting from a backward multiple logistic regression analysis
including the following predictive variables: pregnancy body mass index,
vaginal bleeding, depression

DISCUSSION

A significant strength of our study was the
prospective design. We ascertained depressive symptoms
early in gestation (24 weeks of gestation on average), long
before the occurrence of preterm delivery. Therefore,
women’s reports of their depressive symptoms were not
influenced by the presence of preterm delivery. In
addition, unlike retrospective studies, the reported
depressive symptoms in our prospective study were not
the result of preterm delivery. Also we used backward
logistic regression for data analysis which may provide
further support for the validity of our findings.

According to our findings 26.2% of samples suffer
from major depression which can be interpreted as a
higher level of major depression in Iranian pregnant
women. Our study is in line of the study conducted with
assistance of Beck depression questionnaire that showed
22.3% of Iranian women suffer from depression [25],
whereas non of them receive any health care and no refer
to physician. Our findings provide evidence for a positive
association between spontaneous preterm delivery and
depression. We hypothesized, as Dayan et al. [14]
suggested, that depression influence the secretion of
placental corticotropin-releasing factor. This would occur
as a regulation of the corticotrophin releasing factor gene
in the placenta, either directly or indirectly through the
secretion of cortisol [26], which could act paradoxically as
a stimulant. The rate of placental corticotrophin releasing
factor was observed to rise during pregnancy following
the injection of synthetic glucocorticoids[27], while an
increase in placental corticotropin-releasing factor under
the action of cortisol was demonstrated in vitro [28].our
study in accordance of the others [1, 29,30], emphasize
that there is a great need to sensitize health care

professionals for the pregnant women at risk for enhanced
levels of depression as well as use of screening tools for
measurement of depression during pregnancy routinely in
prenatal care clinics. 

Urinary tract infection was not associated with the
outcome, but the data collected did not distinguish
between upper and lower infection or specify the germ
involved. Concerning vaginal bleeding, a proven risk
factor of preterm delivery, several authors, among them
Lockwood [31], have suggested that the action of
decidual hemorrhage on uterine contractility could be
mediated by placental corticotrophin releasing factor, in
reaction to ischemic phenomena associated with the
hemorrhagic syndrome.

From limitation of the study is lack of repeated
measures of depressive symptoms throughout the
pregnancy. Although we only measured depressive
symptoms once during early pregnancy, any changes in
the status of depressive symptoms by women throughout
pregnancy were likely to attenuate the strength of our
observed association between depressive symptoms and
the risk of preterm delivery. In other words, without such
a limitation, we would have likely observed an even
greater risk of preterm delivery associated with prenatal
depressive symptoms. Another limitation was we
measured depression on a base of questionnaire. For more
confirmation of adverse effects of depression in
pregnancy, para clinical investigations, at least, an
interview by a psychiatric, is advisable.

CONCLUSIONS

Women with depression during pregnancy are at
increased risk for preterm delivery, although the
magnitude of the effect varies as a function of depression
measurement and socioeconomic status. An important
implication of these findings is that antenatal depression
should be identified through universal screening and
treated.

As there is certainly a solid biological foundation to
examine the potential effect of psychosomatic factors
such as depression during pregnancy on the risk of
preterm delivery, further investigation using an
interventional design and or with a larger number of
participants is recommended. It seems Future researches
will have to verify the biologic plausibility of the
interactions and to determine whether appropriate
interventions aimed at reducing depression in these
populations may lower the incidence of spontaneous
preterm delivery.
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