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Preterm birth (PTB) is the main cause of neonatal mortality and morbidity. One of patho mechanism of 
preterm labor (PTL) is premature activation of hypothalamus-pituitary-adrenal axis (HPA) due to 
maternal stress that generates Corticotropin Releasing Hormone (CRH) resulting in parturition. This 
study aimed to assess the correlation of maternal stress and CRH level in preterm and term labor. This 
was an analytic observational study with comparative cross-sectional method. Research subjects were 
women with preterm (28-34 weeks of pregnancy) and term labor, and in each group consist of 30 
subjects. Maternal stress was assessed with Zung Self-Rating Anxiety Scale and CRH level was 
assessed with Enzyme-linked Immunoasorbent Assay (ELISA). This study was conducted in Hasan 
Sadikin Hospital and its district hospital in May-September 2016. Level of CRH was significantly higher 
in preterm labor (mean = 37, range = 24,4-101,5), as well as anxiety score (mean = 46, range = 28-66). 
There was a significant correlation between anxiety score and level of CRH in both groups. 
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INTRODUCTION 

Preterm labor, defined as childbirth occurring 
at less than 37 completed weeks or 259 days of 
gestation by menstrual dating in 28 days 
menstrual cycle (Cunningham et al., 2014; 
Danielianand Hall, 205).Globally, an estimated 15 
million babies are born too early every year. That 
is more than 1 in 10 babies. Almost 1 million 
children die each year due to complications of 
preterm birth. Many survivors face a lifetime of 
disability, including learning disabilities and visual 
and hearing problems. Indonesia ranks fifth as the 
country with highest preterm birth with 675.700 
babies with 15.5% per 100 life birth ratio in the 
world(Blencowe et al., 2012). Preterm birth is a 
major determinant of mortality and morbidity in 

infants (Wang et al., 2004).United Nations 
International Children’s Emergency Fund 
(UNICEF) 2015 data shows that globally, 45% of 
death in children under the age of 5 was 
happened in neonatal period and 16% of it was 
caused by complications of preterm birth 
(UNICEF, 2015). 

Term and preterm labor share common 
pathways, which include increased uterine 
contractility, cervical ripening, and membrane 
rupture leading to fetal prematurity and damage 
(Buhimschi and Norman, 204; Lockwood and 
Kuczynski, 2001). However, whereas term birth 
results from physiologic activation of these 
common pathways, PTB results from a disease 
process (or pathologic activation) that activates 
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one or more of the components of the common 
pathway via similar or alternative mechanisms 
(Buhimschi and Norman, 2014). Preterm birth has 
been called multifactorial because of the obstetric 
and medical conditions that accompany it (Simhan 
et al., 2014). Many clinical and experimental 
evidence support the concept that most PTB 
result from one of four pathogenic processes that 
are activation of the maternal or fetal 
hypothalamic-pituitary-adrenal (HPA) axis, 
infection, decidual hemorrhage and pathologic 
distention of the uterus (Lockwood and Kuczynski, 
1999; Goldenberg et al., 2008). 

Traditional classification systems categorize 
PTBs as either spontaneous or indicated. 
Spontaneous preterm labor or idiopathic can 
occur either with intact membranes or with 
premature rupture of the fetal membranes 
(PROM). Indicated PTBs can result from induction 
of preterm labor or from preterm cesarean 
delivery for maternal or fetal indications (Wong 
and Grobman, 2011).  Around 50% of PTBs are 
idiopathic (Wirakusumah, 2009). This idiopathic 
PTB can be caused by early activation of the 
maternal HPA axis which is initiated by maternal 
stress. The phenomenon of stress in broad terms, 
is a psychological response to psychological and 
physical demands and threats (stressors) 
(Latendresse, 2009).Humans are usually 
programmedto adapttowards any circumtances. 
Stress occurs if the adaptation cannot be 
achieved (Mulder et al., 2002). Definition of stress 
provided by Cohen et al., is when environmental 
demands (internal or external; real or imagined) 
tax or exceed the adaptive capacity of an 
organism, resulting in physiological and biological 
changes that may place person at risk for disease 
(Cohen et al., 1997). Anxiety is one of stress 
responses. Depression and anxiety are indicators 
of distress and considered as contributors of 
stress response. They can affect one’s appraisal 
of stressors in addition of activating the 
physiologic stress response in addition to 
activating the physiologic stress response 
independent of any other stressors (Chrousos, 
1998).Symptoms of anxiety occur frequently 
during pregnancy. 

Some studies stated that spontaneous PTB 
could be the reflection of psychosomatic disorder 
(Paarlberg et al., 1995). This mechanism could be 
stimulated limbic system that could lead to an 
elevation of Corticotropin Releasing Hormone 
(CRH) through the action of glucocorticoid 
(18).Corticotropin-releasing Hormone is a 41-
amino acid peptide and the Nona peptide arginine 

vasopressin, both which are secreted by 
parvocellular neuron of the hypothalamic 
paraventricular nucleus into the hypophysial portal 
vasculature and physiologic response to stress 
(Dayan et al., 2002; Berga et al., 2000; Chrousos 
and Gold, 1992). This hormone will contribute to 
sharp rise of prostaglandin production from fetal 
membrane and decidua through the rising of 
prostaglandin synthase enzyme and decreasing of 
dehydrogenase prostaglandin enzyme. ThM 
(Myatt, 2010; Mancuso et al., 2004; Hobel et al., 
2008; Muglia and Katz, 2010). 

PTB known as multifactorial, involves 4 main 
underlying mechanisms. Studies of PTB that has 
been caused by infection, decidual hemorrhage 
and pathologic distention of the uterus has been 
conducted in many center. However study that 
directly assessed level of maternal anxiety that 
will prematurely activated HPA axis which caused 
rising in CRH level has not been conducted. The 
study aimed to observe difference between level 
of maternal anxiety, level of CRH and correlation 
between level of maternal anxiety and CRH level 
in PTB and term birth.  
 
MATERIALS AND METHODS 

Subjects. 
The study sample comprised 63 parturient 

women experiencing preterm labor in accordance 
to inclusion criteria and administred to Dr. Hasan 
Sadikin Hospital and few associated district 
hospital to give birth. Informed consent was 
obtained form all the patients subjected to this 
study.  Eligibility criteria for inclusion were as 
follows: (1) gestational age at entry > 28 weeks 
until 34 weeks for preterm group and ≥37 weeks 
for term group known from the last menstrual 
period, (2) in active phase of labor (cervical 
dilatation ≥ 4 cm) that planned to underwent 
vaginal delivery, (3) has not been admitted 
because of threatened preterm labor and given 
lung maturation therapy, (4) no signs of any 
infection, (5) life singleton pregnancy, (6) no other 
medical problems (hypertension, cardiac disease, 
pulmonary disease, kidney disease, diabetes or 
other chronic illness); (7) no hydramnion or 
antepartum bleeding and (8) could read. The 
exclusion criteria as follows: (1) if severe anxiety 
was found after the anxiety assessment has been 
done, (2) has congenital malformation, and (3) 
has intrauterine growth restriction. Subject 
characteristics such as age, education level, 
occupation, Body Mass Index (BMI) and parity 
were obtained from history taking. 
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CRH Assay. 
After obtaining the informed consent, 3 ml of 

blood were taken from vein then withdrawn into 
silicone-covered tube that has Ethylene diamine 
tetra acetic acid (EDTA) and sent to Serology 
Division Pathological Clinic Department of Dr. 
Hasan Sadikin Hospital. The blood sample was 
placed in room temperature for 30 minutes then 
centrifuged at 3000 rpm for 15 minutes. The 
plasma then divided into 2 aliquot in each 0.5-1 
ml. Then CRH level was assessed with Enzyme-
linked immune sorbent assay (ELISA) using 
CEA835Hu 96 Test Enzyme-linked immune 
sorbent assay for CRH (Cloud-Clone Corp). 
Approximately 50 µL standard or samples were 
added to each well and then 50μL prepared 
Detection Reagent A were added immediately. 
After the sample has been shaken and mixed, 
then incubated for 1 hour at 37º C. The sample 
then aspirated and washed for 3 times. 
Approximately 100μL prepared Detection Reagent 
B were added, then incubated for 30 minutes at 
37º C. The sample aspirated and washed for 5 
times.  Substrate Solution 90μL were added, 
incubated for 10-20 minutes at 37º C, then 50μL 
Stop Solution was added. The sample then 
immediately read at 450 nm. 

Anxiety Level Assessment. 
In this study we used Zung Self-Rating 

Anxiety Score to assess the maternal anxiety 
level. Zung Self-Rating Anxiety Score is an 
anxiety scale used in adult patient that has been 
developed based on anxiety symptoms in 
Diagnostic and Statistical Manual of Mental 
Disorders (DSM II). This scoring system has 20 
self-measured questions that measured the 
symptoms of anxiety. Item measured are ranked 
from 1 to 4, with higher scores corresponding to 
more frequent symptoms. Therefore for each 
items, patients have to score according to whether 
the item has occurred 1= a little time/very 
rarely/rarely; 2 = once in a while/some of the 
time/occasionally; 3 = good part of the time/very 
often/often; 4= most of the time/always/almost 
always. The score then summed and divided into 
4 criteria as follows; minimal (score <45); mild 
(score 45-59); moderate (score 60-74); severe 
(score ≥75). 

Statistical Analysis. 
In this study we used comparative 

observational analytical with cross-sectional 
study. Subject characteristic homogeneity were 
tested with Chi Square. Normality of the data was 

tested with Shapiro Wilks (n<50). Result of the 
normality test is that we have an abnormal data 
distribution. So to compare the variables in 2 
groups we used Mann Whitney test. For the 
correlation between level of maternal anxiety level 
and CRH level we Rank Spearman correlation 
test. The result is significant statistically if p value 
<0.05. 
 
RESULTS 

Whole data and blood sample ware taken 
from 60 subjects. Whole subjects were gave birth 
in less than 18 hours. There were no complication 
occurred in all research subject.  Table 1 shows 
demographic characteristics of the subjects. 
Result from statistical analysis of subjects 
characteristics are age (p value = 0,353), 
education (p=0,151), occupation (p=0,753), BMI 
(p=0.586) and parity (p=0,781). Statistical test 
results on characteristics variable can be 
concluded that both of groups are homogenous, 
so both of groups can be compared.    
Table 1.  Characteristics of Preterm Birth and 
Term Birth Groups 

Characteristic 

Groups 

p value TB 
(n= 30) 

PTB 
(n= 30) 

Age (year)   0,956 

Mean (SD) 27.7 (8,0) 27.6 (5.9)  

Median 26.5 28.5  

Range  
(min-max) 

15-45 16-39  

    

Age (year)   0,353 

<20 6 (20.0%) 10 (33.3%)  

21-34 
19 

(63.3%) 
24 (80.0%)  

>35 5 (16.0%) 3 (10.0%)  

    

Education   0,151 

Basic 
13 

(43.3%) 
6 (20.0%)  

Middle 
14 

(46.7%) 
20 (66.7%)  

High 3 (10.0%) 4 (13.3%)  

    

Occupation   0,573 

Employed 8 (26.7%) 10 (33.3%)  

Unemployed 
22 

(73.3%) 
20 (66.7%)  

BMI   0,586 

Normal 
12 

(40.0%) 
8 (26.7%)  

Overweight 7 (23.3%) 6 (20.0%)  

Obesity 
10 

(33.3%) 
16 (53.3%)  

Parity   0,781 

Primipara 9 (30.0%) 10 (33.3%)  

Multipara 
21 

(70.0%) 
20 (66.7%)  
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From table 2 we can see comparison of CRH 
levels between PTB and TB groups. Significant 
rise of CRH level was seen in PTB group with 
mean 37.2 and range of 24.4-101.5 pg/mL 
compared to TB group with mean 11.0 with 8.5-
18.9.  

From Table 3 we can see comparison of 
anxiety levels between PTB and TB groups. 
Significant rise of anxiety level was seen in PTB 
group with mean 46 and range of 28-66 compared 
to TB group with mean 33 with 24-47. 

      
Table 2. Comparison of CRH Levels between Preterm Birth and Term Birth 

CRH Levels 
Groups 

p value 
TB (n= 30) PTB (n= 30) 

    

Mean (SD) 11.0 (2.1) 37.2 (15.0) 0.001 

Median 10.5 32.9  

Range 
(min-max) 

8.5-18.9 24.4-101.5  

    

 
Table 3.  Comparison of Anxiety Levels between Preterm Birth and Term Birth 

Variable 
Groups 

p value 
TB n= 30 PTB n= 30 

Anxiety Score   0.001 

Mean 33 46  

Range 24-47 28-66  

Minimal 26 (86.7%) 11 (36.7%)  

Mild 4 (13.3%) 13 (43.3%)  

Moderate 0 (0.0%) 6 (20.0%)  

    

 

 
Figure 1. Correlation between Maternal Anxiety Level with CRH Level 

                                
Notes : A. Both groups. B. Term delivery. C. Preterm delivery 
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 Combined correlation between anxiety level 
and CRH level in both groups is 0.708 (correlation 
coefficient Rank Spearman) with p value 0,001. In 
PTB the correlation coefficient is 0,625 with p 
value 0,001 while in TB the correlation coefficient 
is 0,242 with p value 0,198.  
 
DISCUSSION  

Corticotropin-releasing Hormone is a 41-
amino acid peptide and the Nona peptide arginine 
vasopressin, both which are secreted by 
parvocellular neuron of the hypothalamic 
paraventricular nucleus into the hypophysial portal 
vasculature and physiologic response to stress 
(Dayan et al., 2002; Berga et al., 2000; Chrousos 
and Gold, 1992). Biochemical pathway where 
maternal and fetal stress could lead to preterm 
birth involves premature rise of CRH expression in 
the placenta, decidual and amnio chorionic. 
Placental CRH expression can be detected from 
15 weeks of gestation and in normal pregnancy, it 
will rise exponentially in last trimester then reach 
its peak when delivery process begin (McLean et 
al, 1995).In this study, we compared CRH level 
between two groups in which CRH level in 
preterm birth group was significantly higher than 
term birth. Our finding supports role of CRH level 
especially in labor process. Campbel et al., in 
1987 found that level of CRH is higher few weeks 
prior to delivery process begin in preterm birth 
(Campbell et al., 1987). Several studies also 
showed there is a correlation between abnormal 
or premature rise of CRH level and preterm birth 
(McLean et al., 1995; Berkowitz et al, 1996). 
However, measurement of the CRH level was 
only performed once in this study. 

In the present study, mean CRH level in 
preterm birth was 37.2±15. This result is lower 
than other studies regarding blood CRH level in 
preterm birth. For our best knowledgse, this study 
is a pioneer in Indonesia. By far, there is no data 
about baseline or trends of CRH level in preterm 
birth that we can use as preliminary data. There 
are few studies reporting on race and CRH levels, 
all of this study assesed CRH level only in African 
American, Hispanic and White race. Result of this 
study shows that African American(Glynn et al., 
2007; Holzman et al., 2001) and Hispanic(Ruiz et 
al., 2002) women had significantly lower blood 
CRH level.  Latendresse and Ruiz showed that 
there are two main categories of variable affecting 
the quality of CRH measurement: pre analytical 
variables and the specific bioassay chosen 
(Latendresse and Ruiz, 2008). Pre analytical 
variables are those in play prior to the actual 

conduct of the essay. These variables can 
markedly affect the result of CRH measurement. 
Most references support the use of plasma rather 
than serum in CRH measurement because the 
use of plasma could avoids potential interferences 
from cellular, platelet and metabolic products as 
contained in serum (Evans et al., 2001). However 
there is one study that exhbited similar stability of 
CRH in plasma and serum samples, thus some 
researcher use maternal serum sample for CRH 
measurement (Holzman et al, 2001; Siler-Khodr et 
al., 2003). Timing of sample collection is not 
mandatory in CRH. It is because of CRH secretion 
and production do not follow a circardian rhythm. 
So the researcher can collect the sample 
whenever it is possible to collect the sample 
(Latendresse and Ruiz, 2008). Effects of time and 
temperature have well-documented influences on 
many analysis. Latendresse proposed that it is 
best to allows to delay processing of the sample 
within 12 hours of collection and recommends 
keeping the samples continuously chilled at 4ºC. 
Sample processing mainly centrifugation, long 
term sample storage with recommended 
temperature is  -80 ºC, sample transportation 
method, plasma extraction are also preanalytical 
variables which are important variables affecting 
the quality of CRH measurement (Latendresse 
and Ruiz, 2008). Selection of the assay is also 
important, three test have documented use in 
research literature Radioimmunoassay (RIA), 
ELISA and immune radiometric assay (IRMA)( 
(Latendresse and Ruiz, 2008). In our hospital, the 
most feasible test is ELISA, so based on that 
consideration we used ELISA technique in this 
research. 

Some researcher stated that preterm labor 
could be a reflection of psychosomatic disorder 
(Paarlberge et al., 1995). Maternal environment 
and socio demographic are also proposed to be 
related to preterm birth (de Haas et al., 1991). We 
also measured level of maternal anxiety in both 
groups. We found that level of anxiety is higher in 
PTB than in TB group. Dayan et al in their study 
regarding role of anxiety and depression to the 
time of occurrence of preterm birth found that 
mean anxiety score in preterm birth is 36.4 (SD 
12.1). In this study, preterm birth was significantly 
higher among women with high depression score 
(9.7%) as opposed to other women (4.0). As 
conclusion there is positive correlation between 
depression and anxiety with preterm birth (Dayan 
et al., 2002). Several study among diverse 
population showed that maternal stress have a 
negative association with duration of pregnancy. It 
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means that gestational age will be shortened if 
maternal stress increased(Mancuso et al., 2004; 
Dole et al., 2003; Coussons-Read et al., 2012; 
Kramer et al., 2009; Rini et al., 1999) and our 
study is support this theory. Hofman et al., studied 
about correlation between maternal stress and 
mood with preterm birth. Maternal anxiety and 
stress were assessed in 16, 22, 28, 34 and 40 
weeks of pregnancy. The result showed that 
stress in second trimester was correlated with 
preterm birth. Identification and repair of maternal 
stressor will reduced the physiological stress and 
will affect preterm birth (Hoffman et al., 2016). 
Conversely study from Cole-lewis showed that 
level maternal stress in third trimester has a 
strong correlation compared to second trimester 
(Cole-Lewis et al., 2014). 

Wadhwa et al., mentioned that even though a 
growing body of empirical evidence, based on 
prospective, population based studies in pregnant 
women of different ethnic, socio-economic, and 
national backgrounds, now provides substantial 
support for premise that women experiencing high 
level of psychological or social stress during 
pregnancy are at significantly higher risk for 
shorter gestation, earlier onset of spontaneous 
labor and preterm delivery. However, it is clear 
that not all women reporting high levels of 
psychosocial stress deliver preterm, and several 
important questions remain about vulnerability to 
stress in pregnancy. These questions include 
issues about the nature of stressful experience 
(including issues related to the assessment of 
individual as well as community levels of stress), 
the timing of occurring stress before and/or during 
gestation, the nature of combined effects of stress 
and other obstetrics risk factors, and the 
elucidation of the biological and/or behavioural 
mechanism that mediate the effects of stress on 
gestational outcomes (Wadhwa et al, 2001). 
Beside from socio-economic cause, stress from 
the pregnancy itself could increase maternal 
stress. Unfortunately, the cause and period of 
maternal anxiety were not differentiated in this 
study. 

As mentioned before that maternal stress can 
be affect the pregnancy outcome from several 
biological mechanism such as neuroendocrine, 
inflammation and behavior ( Mancuso et al., 2004; 
Rini et al., 1999). Maternal stressor will 
prematurely activate HPA axis modulated by 
CRH. Some researcher proposed a hypothesis 
that cortisol production and CRH reflects 
“placental clock” which can be precipitated by 
stress (McLean et al., 1995; Kramer et al., 2009). 

Mancuso et al, showed that there is positive 
correlation between prenatal maternal anxiety with 
increasing of CRH level (p value = 0.001). 
Mancuso et al., also conclude that 
neuroendocrine is a key component from delivery 
time. Other study from Hobel et al., stress 
maternal in early pregnancy will predicted higher 
level of CRH in the end of the pregnancy (Hobel 
et al., 1999). Ruiz et al., showed that increasing 
levels of maternal stress and increased levels of 
CRH levels at the same time can explain 20% of 
gestational age variance at delivery.  

CONCLUSION 
So it can be concluded that the higher level of 
maternal stress and the higher levels of CRH will 
be able to predict shorter gestational age. Similar 
findings were also found in this study in which 
maternal anxiety was correlated with CRH level. 
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