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INTRODUCTION 

Childbirth is a stressful event that can trigger 
anxiety, fear of birth and even tokophobia [1-3]. 
Some of the suggested reasons contributing to this 
phenomenon include a lack of trust in the atten-
ding obstetrical staff during delivery, incapability 
of giving birth, fear of suffering injury, fear of the 
death of themselves or their infant, and intolerance 

ABSTRACT

Objective. This study aims to investigate the association of maternal corti-
sol levels and anxiety during labour with neonatal outcome in primigravida 
women.

Materials and Methods. A total of 147 pairs of primigravida with their neo-
nates included in the study. The study was conducted from January to May 
2023 using cross-sectional design. Labour anxiety was assessed using the 
Labor Anxiety Questionnaire Kwestionariusz Lęku Porodowego-II (KLP-II). 
The maternal cortisol was measured using the ELISA at active phase of la-
bour. Data were analysed using the Chi-Square test and Mann-Whitney test.

Results. The mean age and birth weight of 24.52 ± 4.21 years and 2,992 ± 
377.68 gr, respectively. The median serum cortisol concentration was 58.35 
ng/ml with an interquartile range of 22.19-70.98 ng/ml. There was no as-
sociation between maternal cortisol levels and anxiety during labour with 
neonatal outcome (anthropometry and APGAR score) (p > 0.05). Labour du-
ration also was not influenced by cortisol levels and anxiety during labour, 
instead of by birthweight (p < 0.05).

Conclusions. Both maternal cortisol levels and anxiety during primigravida 
labour was not associated with neonatal outcome. Further research is needed 
with a larger sample size to confirm whether acute stress anxiety can influen-
ce the neonatal outcome.

of physical pain [4]. Anxiety and fear of childbirth 
are more common in primigravida who have never 
experienced childbirth before and lack of knowle-
dge [5, 6]. These issues pose a significant problem 
for women as they can lead to mothers avoiding 
pregnancy, causing harm for both the mother and 
the foetus, and increasing the demand for caesare-
an sections [7]. Reck et al. found that fear of giving 
birth was the strongest predictor of labour duration 
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[8], and in general it increases the risk of dystocia 
in pregnant women [2]. 
Anxiety and fear of birth are associated with an 
increase in cortisol level [9,10]. Maternal cortisol 
levels are controlled by the hypothalamic-pitui-
tary-adrenal (HPA) axis. When the body perceives 
physical or psychological stress, it triggers a stress 
response that activates the HPA axis. This activa-
tion process begins with the release of corticotro-
pin-releasing hormone (CRH) from the hypotha-
lamus, which then stimulates the pituitary gland 
to release adrenocorticotropic hormone (ACTH). 
Ultimately, this leads to the adrenal cortex rele-
asing cortisol [11]. Previous studies have shown 
that cortisol affect neonatal outcomes including 
gestational age, birth weight, and neonatal outco-
mes [10, 12-18]. Understanding the relationship 
between maternal anxiety and neonatal outco-
mes is essential for healthcare providers to pro-
vide comprehensive care during pregnancy. By 
recognizing the impact of maternal anxiety, heal-
thcare professionals can implement interventions 
to support expectant mothers and mitigate any 
potential negative consequences on the newborn. 
Even though relationships between maternal 
anxiety and cortisol level have been found, most 
of the study was measured the cortisol level in 
pregnancy not in the labour. Therefore, this study 
was conducted to analyse association of maternal 
anxiety and cortisol levels during primigravida 
labour with neonatal outcome.
 

MATERIALS AND METHODS
This cross-sectional was conducted at Khadijah 
Mother and Child Hospital in Makassar, Indone-
sia, in January-May 2023. The study was appro-
ved by Hasanuddin University Clinical Research 
Ethics Committee with the protocol number 813/
UN4.6.4.5.31/PP36/2022 and informed consent 
was obtained from all participants.
Data related to subject characteristics of responden-
ts and study were collected using a questionnaire 
through direct interviews. Data was taken from 
pregnant woman during the first stage of labour 
at a cervical dilatation of 4-6 cm. The inclusion cri-
teria were singleton pregnancy, vaginal birth, ge-
stational age between 37 and 42 weeks, not taking 
medications that interfere with cortisol levels, and 
no chronic diseases or hormonal disorders such as 
Cushing Syndrome, Cushing disease, and Addi-
son’s disease. Exclusion criteria were foetal with 

congenital anomalies, malpresentation, or prema-
ture rupture of membranes.
Labour anxiety was assessed using the Labor 
Anxiety Questionnaire Kwestionariusz Lęku Po-
rodowego-II (KLP-II), consisting of 9 Likert scale 
questions with point values ranging from 0 to 3. 
Scores could vary from 0 to 27 points, with diffe-
rent ranges indicating varying levels of anxiety. 
Cortisol levels were measured via the ELISA 
method at the Clinical Pathology Laboratory of 
Hasanuddin University Hospital, with samples 
collected in EDTA tubes.
Statistical analysis was performed using SPSS 
24.0 for Windows software, with KLP-II scores 
and cortisol levels presented as mean ± standard 
deviation. Baseline characteristics were reported 
as frequencies and percentages. Differences in 
KLP-II scores and cortisol levels among groups 
were analysed using the Mann-Whitney U test for 
non-normally distributed data, while differences 
in baseline characteristics were assessed using the 
chi-square test. Statistical significance was set at a 
P-value of < 0.05.

RESULTS
A total of 147 primigravida women and their neo-
nates were included in the study, with a mean age 
and a mean birth weight of 24.52 ± 4.21 years and 
2,992 ± 377.68 gr, respectively. Cortisol was not as-
sociated with KLP-II score (r = 0.03, P-value = 0.715) 
(Figure 1). The median serum cortisol concentration 
was 58.35 nmol/L with an interquartile range of 
22.19-70.98 ng/ml (Figure 2). The cortisol concentra-
tion did not differ between low birth weight (< 2,500 
gr) (57.62 ± 5.02 nmol/L) and normal birth weight (≥ 
2,500 gr) (56.80 ± 9.18 nmol/L) (p = 0.925).

Figure 1.  Correlation KLP-II score and mean of cortisol level.
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Based on median of cortisol, there is no signifi-
cant demographic differences in low and high 
cortisol, so the potential impact of confounding 
factors was reduced [20, 21]. Gestational age and 
gravidity were controlled on inclusion sampling. 
In the study, there was no association between 
anxiety and neonatal anthropometry both birth 
weight and birth length as found in the study of 
Gregor et al. [22]. The meta-analysis study showed 
that chronic stress is associated with a statistically 
significant risk of low birth weight (OR = 1.50, 
95%CI 1.13-1.99, p ≤ 0.02) which was supported 
by five of nine studies. However, this meta-analy-
sis did not exclusively assess anxiety in pregnant 
women, but used several questionnaires that also 
assessed levels of depression and stress [23]. Pre-
vious study also found that higher scores on the 
Perceived Stress Survey (PSS) throughout pre-
gnancy were not associated with alterations in 
neonatal anthropometry including birth weight, 
length, head and abdominal circumferences, even 
after accounting for important confounders [24]. 
Large data cohort studies showed no association 
was found for maternal prenatal anxiety with 
birth weight after multiple covariates and family 
environment were controlled. However, there was 
an association between prenatal maternal anxiety 
at 30th week only with gestational age, suggesting 
a timing effect for maternal anxiety in the third 
trimester [25]. 

Based on the median serum concentration, patients 
were categorized into low (< 58.35 ng/ml) or high 
(≥ 58.35 ng/ml) cortisol groups. Maternal and pe-
rinatal characteristics not associated with maternal 
cortisol level (Table 1). Neonatal outcomes and du-
ration of labour are also not associated with cortisol 
levels. In addition, anxiety (KLP score) is not asso-
ciated with neonatal outcomes or the duration of 
labour (Table 2).
Duration of labour (Stage 1 and Stage 2) only influen-
ced by birth weight (p = 0.01 and p = 0.045, respecti-
vely). Birth weight was influenced by birth length (p 
< 0.001), and APGAR at 1 minute was influenced by 
the frequency of antenatal care (p = 0.041).

DISCUSSION

This study provided the first insights about asso-
ciation of maternal cortisol levels and anxiety du-
ring labour with neonatal outcome. Anxiety during 
labour can have significant implications for both 
the mother and the newborn. Maternal anxiety can 
impact the health and well-being of the foetus and 
subsequently the newborn. Maternal anxiety is a 
complex issue that can lead to adverse effects on 
pregnancy and childbirth. It is crucial to address 
maternal anxiety not only for the mother’s mental 
health but also for the optimal development and 
health of the newborn [19].

Figure 2.  Distribution of maternal serum cortisol concentration that were obtained at active phase.
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Table 1.  Maternal and neonatal characteristics and their association with maternal cortisol levels. 

Perinatal  
characteristics

Categories
Serum cortisol  

concentration < 58.35 
ng/ml (n = 73)

Serum cortisol  
concentration ≥ 58.35 

ng/ml (n = 74)
P-value

Maternal Age Continuous (Mean ± SD) 25 ± 5 24.5 ± 5 0.793

Maternal Age < 20 years 10 (6.8) 11 (7.5) 1

20-35 years 63 (42.9) 63 (42.9)

Employment status Not employed 72 (49) 74 (50.3) 0.497

Employed 1 (0.7) 0 (0)

Education Junior High School 3 (2) 7 (4.8) 0.368

Senior High School 64 (43.5) 63 (42.9)

Diploma 6 (4.1) 4 (2.7)

Income < Minimum wage 71 (48.3) 74 (50.3) 0.245

≥ Minimum wage 2 (1.4) 0 (0)

ANC Frequencies < 4 16 (10.9) 20 (13.6) 0,761

4-7 49 (33.3) 47 (32)

> 8 8 (5.4) 7 (4.8)

Anxiety Normal 11 (7.5) 9 (6.1) 0.827

Elevated 28 (19) 28 (19)

High 21 (14.3) 26 (17.7)

Very high 13 (8.8) 11 (7.5)

KLP Score Continuous (Median ± IQR) 15 ± 3 15.5 ± 3 0.796

Gender Male 33 (22.4) 39 (26.5) 0.457

Female 40 (27.2) 35 (23.8)

First phase duration Continuous (Median, Min-max), hours 8 (2-15) 8 (3-14) 0.846

Second phase duration Continuous (Median, Min-max), minute 15 (10-120) 15 (10-35) 0.99

Neonates Birth Weight Continuous (Median, Min-max), gr 2,950 (1,750-3,950) 3,000 (2,300-4,200) 0.473

Neonates Birth length Continuous (Median, Min-max), cm 48 (42-51) 48 (44-52) 0.115

1st minute APGAR Continuous (Median, Min-max) 8 (4-8) 8 (6-8) 0.543

5th minute APGAR Continuous (Median, Min-max) 10 (6-10) 10 (7-10) 0.948

Table 2.  Neonatal characteristics and their association with maternal anxiety. 

Perinatal  
characteristics

Categories
Normal-increased 

anxiety (n = 76)
High and Very high 

Anxiety (n = 71)
P-value

Gender
Male 37 (25.2) 35 (23.8)

1
Female 39 (26.5) 36 (24.5)

First phase duration Continous (Median ± IQR), hours 8 (2-15) 8 (2-14) 0.413

Second phase duration Continous (Median ± IQR), minute 15 (10-90) 15 (10-120) 0.558

Neonates Birth Weight Continous (Median ± IQR), gr 2,950 (1,750-4,100) 3,000 (2,250 -4,200) 0.726

Neonates Birth length Continous (Median ± IQR), cm 48 (42-52) 48 (43-52) 0.645

1st minute APGAR Continous (Median ± IQR) 8 (4-8) 8 (4-8) 0.486

5th minute APGAR Continous (Median ± IQR) 10 (6-10) 10 (6-10) 0.484

Various theories exist regarding the impact of 
maternal anxiety on foetal growth. One propo-
sed mechanism involves alterations in maternal 
hypothalamic-pituitary-adrenal (HPA) axis activity. 
Specifically, it is postulated that maternal anxiety 

during pregnancy may elevate the production of 
stress hormones like cortisol and catecholamines. 
Research using animal models has demonstrated 
that these stress hormones can affect uterine blood 
flow and immune system functioning, potentially 
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men experiencing fear of childbirth had a longer 
duration of labour compared to those without 
such fears [43]. Studies in women with COVID-19 
infection who are known to be at risk for anxiety 
also showed no difference in the duration of de-
livery [44-46].
Various techniques have been developed to alle-
viate stress during childbirth, such as the Lama-
ze relaxation method, hydrotherapy, emotional 
support, and the inclusion of family members or 
partners in the delivery process [47]. WHO recom-
mends that pregnant women should be accom-
panied by someone they trust and feel safe with, 
such as friends, spouses, midwives, or family [48]. 
A study involving 114 pregnant women indicated 
that having family members (such as mothers, si-
sters, friends, or husbands) present and providing 
support during labour can help in managing pain, 
instill a sense of security, and enhance satisfaction 
among pregnant women. This support system 
may also mitigate the challenges of childbirth, 
improve both mental and physical well-being, 
and boost maternal contentment with the birthing 
experience [49].
This study shows the importance of appropria-
te timing of cortisol sampling to predict maternal 
and neonatal outcomes. Anxiety is associated with 
elevated cortisol but it seems that cortisol is not 
an acute marker because of the blunted cortisol 
response in pregnant women. In addition, sup-
pression of HPA-axis reactivity during pregnancy 
makes non-severe stressors not evoke cortisol so in 
educating a doctor can explain how the long-term 
impact of cortisol is [50].

Limitations
The variation observed may be due to disparities in 
gestational age, the types of questionnaires utilized, 
and the methodologies employed for sampling. 
This investigation focused on evaluating anxiety 
levels during the active phase of labour, where la-
bour pain can increase patient anxiety. Furthermo-
re, the subjective nature of anxiety poses challenges 
in its precise measurement and may be subject to 
cultural influences, thereby limiting generalizabi-
lity across diverse regions. Consequently, it is im-
perative to approach this issue from an alternative 
standpoint. Moreover, relying solely on clinical stu-
dies to examine the relationship between anxiety, 
and duration of labour may prove inadequate, as 
such studies predominantly rely on interviews with 
expectant mothers, which are susceptible to various 

leading to a higher likelihood of shortened gesta-
tional periods and reduced foetal growth [26, 27]. 
Another possible explanation for this association 
could be the increased susceptibility to infections 
resulting from stress. Studies have indicated that 
heightened stress levels may compromise immune 
function, thereby raising the risk of infections du-
ring pregnancy that could contribute to shortened 
gestation [25].
Cortisol, which is considered a stress hormone, 
also did not affect neonatal anthropometry. Pre-
vious research has conflicting views on the impact 
of cortisol on foetal weight. Some studies suggest 
that high levels of cortisol in pregnant women may 
increase the risk of low birth weight in newborns 
[15, 28-35], while other studies have reported con-
tradictory findings [36-38]. During pregnancy, a 
woman’s baseline cortisol secretion increases signi-
ficantly, up to four times higher than non-pregnan-
cy levels, with the peak levels typically observed 
in the third trimester in anticipation of childbirth 
[39]. This natural elevation in cortisol is essential 
to support foetal growth and development, yet 
external stressors, both physiological and psycho-
logical, can lead to abrupt short-term fluctuations 
in cortisol levels [40]. While in the uterus, the pla-
cental enzyme 11β-hydroxysteroid dehydrogenase 
type 2 (11β-HSD2) keeps the foetus blocked from 
maternal cortisol by converting it into an inactive 
form. Despite this protective mechanism, a small 
fraction of maternal cortisol is able to cross the pla-
cental barrier and reach the foetus, which has been 
associated with adverse effects on foetal develop-
ment such as reduced birth weight and shortened 
gestation period due to compromised blood flow 
essential for oxygen and nutrient delivery [38]. The 
lack of association between anxiety, cortisol levels, 
and neonatal anthropometry observed in this study 
could be attributed to the acute nature of anxiety 
experienced during delivery. It is suggested that 
chronic anxiety and prolonged exposure to cortisol 
are necessary to impact neonatal outcomes.
Duration of labour (stage 1 and stage 2) was not 
influenced by anxiety and maternal cortisol in 
this study. Studies in pregnant women < 20 we-
eks showed no relationship between anxiety and 
the prolongation of the stage 1 [41]. While another 
study involving women at less than 20 weeks and 
34 weeks of gestation did not find a significant cor-
relation between anxiety and labour duration [42]. 
A study by Adams et al. involving 2,206 pregnant 
women at 32 weeks of gestation reported that wo-
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biases including recall bias, selection bias, non-
conformist bias, and active co-operator bias. Ad-
ditionally, the circadian rhythm can impact blood 
cortisol levels, serving as a potential confounding 
variable.

CONCLUSIONS

The correlation between maternal anxiety and neo-
natal outcomes underscores the need for a holistic 
approach to maternal healthcare during pregnancy. 
But in study, maternal anxiety and cortisol levels 
during primigravida labour was not associated 
with neonatal outcome and labour duration. Ma-
ternal cortisol level and anxiety was not a reliable 
indicator that was predictive of adverse neonatal 
outcomes.
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