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  ABSTRACT  
Anxiety, Pregnant Women, 

Abdominal Delivery, Outcome 

 Evaluating the anxiety levels of complicated and uncomplicated near term 

and aterm gravid patients undergoing abdominal delivery and the 

outcome. The study design used was cross-sectional. This study was done 

in the Obstetrics and Gynecology Department of RSUP Prof. DR. R. D 

Kandou and networking hospitals in Manado from March to August 2021. 

The total population was 32 patients divided into two groups 16 

uncomplicated deliveries and 16 complicated deliveries. Anxiety 

assessment was carried out using cortisol and HAM and the immediate 

outcomes of the mother and the baby were evaluated. It was found that the 

anxiety level based on the cortisol level was significantly higher in 

pregnant women undergoing abdominal delivery / cesarean section with 

preoperative complications. (Mean+SD 19.656±57766 vs 9.706±43675 

p=0.000) with planned emergency CS (20.162±63179vs 10.932±49560 

p=0.000) and with history of dystocia (18.880±25956 vs 13.904±74608 

p=0.022). Cortisol levels above 19.4 μg/dL from each group, was only 

found in the ≥ 35 years age group, complicated labor, emergency cesarean 

section, and without history of infertility. There was a significantly 

positive correlation between serum cortisol levels and HAM-A scores (r = 

0.509 p = 0.003). There was no poor immediate outcome for the mother 

and baby after labor. The anxiety level based on cortisol levels was 

significantly higher in the group with complications, planned emergency 

cesarean section, and with a history of dystocia. There was no immediate 

poor outcome for the baby at birth, the same for maternal outcome. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Pregnancy and delivery, both vaginal and abdominal delivery (cesarean section) is a reproductive process 

that can happen in various models and can cause anxiety or stress which can have a further impact 

depending on the onset and the persistence of anxiety. A history of complicated pregnancy and delivery can 

also be an important factor. This can occur in obstetric pathologies such as dystocia or artificial labor, 

including cesarean section. Complicated delivery is an unexpected condition, so it can cause physical, 

emotional and cognitive disturbances for the mother and family. The release of cortisol in response to stress 
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is one of the key physiological markers of stress response. Around 22% of all pregnant women can be 

classified as high-risk pregnancies or complicated pregnancies with a number of factors that can contribute 

to mental strain, which can progress to depression in the postpartum period which generally begins with 

postpartum blues or baby blue, which is a mild affective disorder syndrome that can occur since the first 

week of postpartum [1- 3]. From a systematic review, it was found that women with high-risk pregnancies 

are generally not ready to accept extreme risks, while on the other hand, the perception or understanding 

between pregnant women and healthcare workers can be somewhat different. This can also affect treatment 

and pregnancy outcomes. Therefore, to anticipate anxiety and potentially worse disorders, this study wanted 

to observe the level of anxiety in pregnant women before or nearing the time of labor and its impact and 

outcome of the mother and fetus [4]. 

 

2. Study design 

This research was a cross-sectional. This study was done in the Obstetrics and Gynecology Department of 

RSUP Prof. DR. R. D Kandou and networking hospitals in Manado from March to June 2021. The 

sampling technique was nonrandom purposive quota sampling, which is the technique of defining the 

sample based on certain considerations by the researcher. The total population was 32 patients divided into 

two groups: 16 uncomplicated deliveries and 16 complicated deliveries. The study population included all 

pregnant women admitted to RSUP. Prof. dr. R. D. Kandou Manado and networking hospitals in Manado 

planning for labor and delivery. Inclusion criteria were ≥ 34 weeks gestational age and planned for 

abdominal delivery (cesarean section) both emergency and elective. Those categorized as uncomplicated (or 

mild complication) in this study were elective deliveries, indicated by 1x history of cesarean section without 

acute/severe complications (only complicated by age, time between pregnancies or <10 years of infertility, 

estimated fetal weight (EFW) >3500 grams, malposition, or post-term pregnancy (>40 weeks), without 

dystocia (obstructed/prolonged labor) and without induction/acceleration failure, and without severe 

preeclampsia or other medical disorders that affect the general condition. Complicated labor is defined as 

emergency delivery indicated by history of 2 or more cesarean sections, time between pregnancies or >10 

years of infertility, the presence of dystocia (obstructed labor) or prolonged labor or with failed 

induction/acceleration), or the presence of other medical disorders (including severe preeclampsia and 

impending/eclampsia). 

 

Pregnant women who fulfilled the inclusion criteria and agreed to participate in the study had their blood 

taken for serum cortisol and examined in Pramita Manado laboratory with 19.4 μg/dL. Anxiety level 

assessment before delivery was done immediately after taking the blood sample using the Hamilton Anxiety 

Rating Scale (HAM-A) questionnaire. The data was analyzed and processed with Statistical Product and 

Service Solutions (SPSS) for Windows version 22.0. 

 

3. Results 

The total number of sample were 32 samples, consisting of 16 uncomplicated deliveries and 16 complicated 

deliveries that fulfilled the inclusion and exclusion criteria. Sample characteristics were shown in Table 1. 

 

Table 1. Maternal Characteristics of Uncomplicated and Complicated Deliveries 

Maternal characteristics 
Uncomplicated (N=16) Complicated (N=16) 

N % N % 

Age     

20-34 10 62.5 9 56.25 

≥35 6 37.5 7 43.75 

https://www.teikyomedicaljournal.com/
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Parity     

Primigravida 4 25 3 18.75 

Multigravida 12 75 13 81.25 

Education     

Junior High School 1 6.25 2 12.5 

Senior High School 11 68.75 8 50 

Bachelor 4 25 6 37.5 

Occupation     

Unemployed 13 81.25 8 50 

Employed 3 18.75 8 50 

 

The distribution of age, parity, and education was almost similar in the two groups. In the uncomplicated 

and complicated group, the majority age group was 20-34 years (52.5%, 56.25%), multigravida (75%, 

81.25%) and the majority education level was Senior High School (68.75%, 50%). For occupation, in the 

uncomplicated group, most were unemployed (81.25%), while the complicated group had the same 

proportion (50%). 

 

Table 2. Serum Cortisol Levels Based on Maternal Characteristics 

Maternal characteristics 
Cortisol ≤ 19.4 Cortisol > 19.4 

 
N % n % 

Age (years)      

20 – 35 18 56.25 0 0  

≥ 35 11 34.37 3 9.37  

Parity      

Primigravida 6 18.75 1 3.13  

Multigravida 23 71.87 2 6.25  

Complication      

Uncomplicated 16 50 0 0  

Complicated 13 40.62 3 9.38  

Cesarean section      

Planned (elective) 19 59.37 0 0  

Emergency 10 31.25 3 9.38  

Gestational age      

Preterm 3 9.37 0 0  

Aterm 23 71.88 2 6.25  

Post-term 3 9.37 1 3.13  

History of infertility      

Without history of infertility 26 81.25 3 9.37  

With history of infertility 3 9.37 0 0  

History of surgery      

Without history of surgery 20 62.5 2 6.25  

With history of surgery 9 28.12 1 3.13  

History of dystocia      

Without history of dystocia 25 78.12 2 6.25  
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Maternal characteristics 
Cortisol ≤ 19.4 Cortisol > 19.4 

 
N % n % 

With history of dystocia 4 12.5 1 3.13  

 

Table 2 showed anxiety levels based on cortisol associated with the maternal characteristics. Cortisol levels 

above 19.4 μg/dL in each group, was only found in the ≥35 years age group, complicated delivery, 

emergency cesarean section, and without history of infertility. 

 

In terms of parity, gestational age, history of surgery and dystocia, the increase in cortisol was more evenly 

distributed or varied that it could be found in other categories.  

 

Table 3. Mean Values of Serum Cortisol Levels Based on Maternal Characteristics 

Maternal characteristics Serum Cortisol 

P 
Mean ± SD Minimum Maximum 

Age (years)     

20 – 35 13.432±54381 3.5 22.6 0.237 

≥ 35 16.508±90062 5.7 38.2  

Parity     

Primigravida 15.714±42184 10.3 22.6 0.698 

Multigravida 14.392±78059 3.5 38.2  

Complication     

Uncomplicated 9.706±43675 3.5 16.4 0.000 

Complicated 19.656±57766 14.8 38.2  

Cesarean section     

Planned (elective) 10.932±49560 3.5 19.0 0.000 

Emergency 20.162±63179 14.8 38.2  

Gestational age     

Preterm 10.233±39068 6.2 14.0 0.288 

Aterm 15.460±76158 3.5 38.2  

Post-term 13.150±49075 6.0 17.1  

History of infertility     

Without history of infertility 14.7069±719771 3.5 38.2 0.698 

With history of infertility 14.4333±799646 5.2 19.1  

History of surgery     

Without history of surgery 14.0957±607001 3.5 26.8 0.630 

With history of surgery 16.1778±961805 5.7 38.2  
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History of dystocia     

Without history of dystocia 13.904±74608 3.5 38.2 0.022 

With history of dystocia 18.880±25956 15.4 22.6  

 

Table 3 showed the mean values of serum cortisol levels based on maternal characteristics. Serum cortisol 

levels were found to be meaningfully higher in the complicated group (p 0.000), emergency cesarean 

section (p 0.000), and with history of dystocia (p 0.022).  

 

Table 4. Serum Cortisol Levels Based on HAM-A Score (gravid) 

HAM-A score (gravid) 
Cortisol ≤ 19.4 Cortisol > 19.4 

P 
n % N % 

No anxiety (0-13) 21 65.63 0 0 0.003 

Mild (14-20) 6 18.75 2 6.25  

Moderate (21-27) 0 0 1 3.12  

Severe (28-41) 2 6.25 0 0  

 

Cortisol levels based on anxiety levels were shown in Table 4. Based on the HAM-A score, the highest 

cortisol increase was found in mild anxiety (6.25%). Spearman correlation showed a meaningful positive 

correlation (r = 0.509; p = 0.003) between serum cortisol levels and HAM-A score, so it can be concluded 

that the higher the cortisol concentration, the higher the HAM-A score. 

 

Table 5. Baby Characteristic and Outcome 

Baby characteristic/outcome 
Uncomplicated Complicated 

n % N % 

Birth weight (grams)     

<2500 1 6.25 4 25 

2500-3999 14 87.5 12 75 

≥4000 1 6.25 0 0 

APGAR     

5’ 0-3 0 0 0 0 

5’ ≥4 16 100 16 100 

 

Baby characteristics were shown in Table 5. The most birth weight was 2500-3999 grams in the 

uncomplicated (87.5%) and and complicated (75%) group. There was no asphyxia (APGAR 5' 0-3) in both 

groups.  

 

4. Discussion 

The result of this study showed that there was a meaningful relationship between the presence/absence of 

complications, the type of cesarean section, and history of dystocia with anxiety levels based on serum 

cortisol levels. Emergency cesarean section (mean 20.162±63179) showed a higher cortisol increase 

compared to elective cesarean section (mean 10.932±49560). This was in accordance with the preposition 

that mothers undergoing elective cesarean section are expected to be more prepared for their surgical 

procedure, therefore reducing the risk of anxiety. Compared the anxiety levels of vaginal delivery and 

elective cesarean section, and found that vaginal delivery was more burdensome to the mother compared to 

elective cesarean section. In this study, other factors that affect the complicated group (preoperative), which 
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was dystocia or mothers already in labor, so the cortisol increase in emergency cesarean section could also 

be influenced by labor pain, lack of preparation by the mother and family, and anxiety due to increased risk 

for the mother and fetus due to lack of preparation caused by the complications. This intervention in labor 

can have a long-term effect on the mother [5- 7]. Cortisol levels above19.4 μg/dL in each group, were found 

only in the 35 years age group, complicated delivery, emergency cesarean section, and without a history of 

infertility. In this study, there was no teeenagers (<20 years) sample, so the study did not represent that 

particular age group. Mentioned that young pregnant women were at high risk of experiencing anxiety 

during pregnancy, but found no relationship between age and cortisol or anxiety scores. All cortisol increase 

were found at >35 years of age. >35 years of age is classified as a high-risk pregnancy, especially medical 

risk and is more prone to anxiety, lack of stamina, and the feeling of burdensome in their household 

compared younger women. However, found that this risk could be compensated for by greater maturity and 

their life experience [4], [8- 11]. 

 

In terms of parity, gestational age, history of surgery and dystocia, the increase was more evenly 

distributed. Based on parity, primigravidas were oftentimes more scared to go into labor. Although in this 

study there was no significant difference in cortisol between primigravida and multigravida, but cortisol 

levels <19.4 μg/dL or multigravida with lower anxiety level predicted, was the majority (71.87%). The 

majority of the sample in this study had a high education level (senior high school/higher). Higher 

education levels can have better self-efficacy in dealing with any situation including labor, but it could also 

cause the mother to feel more anxious, because the mother will be more active in seeking information and 

more aware of the complications that may arise [5], [8], [9], [12], [13]. Infertile women were known to 

experience increased anxiety and depression. In this study, 9.37% of mothers have a history of infertility, 

but none had elevated cortisol. Found that women with a history of infertility who successfully conceived 

after ART showed no difference in symptoms of anxiety or depression compared to pregnant women. For 

history of surgery, mentioned that a history of surgery reduces the risk of anxiety before surgery. However, 

in this study, no significant differences were found between the groups with or without a history of surgery 

[5], [9], [11- 13].  

 

Table 4 showed that in the group with normal cortisol, when measured with the HAM-A score, most did not 

show anxiety disorders but there were 2 samples (6.25%) with severe anxiety. Those samples were preterm 

pregnancy with impending eclampsia, and first pregnancy with another partner with inertia. In contrast, the 

increase in cortisol came from cases of mild anxiety in 2 samples (6.25%) and moderate anxiety in 1 sample 

(3.12%). There was a meaningful positive correlation between serum cortisol levels and HAM-A scores. 

The higher the cortisol concentration, the higher the HAM-A score. This showed that the HAM-A score can 

be used as an early screening tool for anxiety in pregnant women. According to study by it was found that 

mothers undergoing emergency cesarean section experienced higher anxiety levels compared to elective 

ones. Meanwhile, found that mothers did not experience anxiety when they were admitted to the hospital 

for elective cesarean section, but during skin suturing, the anxiety levels increased significantly and then 

decreased significantly 2 hours after surgery [14- 16]. 

 

From Table 5, the most birth weight (BBL) was the 2500-3999 grams group in the uncomplicated (87.5%) 

and complicated (75%) group. There was no asphyxia (APGAR 5' 0-3) in both groups. Anxiety in 

pregnancy, especially chronic anxiety was known to affect baby outcomes, such as fetal distress, premature 

birth, low birth weight, and impaired development. The absence of poor perinatal outcome in the samples of 

this study could be due to the assumption that anxiety in pregnancy was only transient in nature during the 

peripartum period. The anxiety for each mother such as fear of labor, or the well-being of the baby, usually 

disappeared after delivery and the feeling of happiness when meeting her baby, and this was not enough to 
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cause meaningful stress that can affect the baby's outcome [17], [18]. Even though the immediate 

postoperative outcomes of the mothers and babies did not show obvious abnormalities, we still needed to 

anticipate conditions such as postpartum depression that can develop later on. There’s only one mother who 

had depression based on EPDS (previously have high cortisol level and also HAM score). She have had 

preterm imminent eclampsia and the baby passed away 2 days postnatally due to prematurity. The 

limitations in this study were the limited number of samples and sampling was only done at one point in 

time. With a larger sample, it is possible to find relationships with other variables not included in this study. 

This study found meaningful increases in cortisol, but by measuring at multiple points in time, we could 

provide a clearer picture of cortisol patterns in each individual. Further research can be conducted with a 

larger and more homogeneous sample to analyze the causes of anxiety. But in general, this study showed 

that anxiety existed in mothers undergoing labor, especially those with complications, so it is better to 

screen for anxiety in pregnant women and provide intervention if needed. 

 

All patients undergoing emergency or elective surgery should be assessed for anxiety, which can be done 

routinely during preparation or preoperative assessment, because in higher levels of anxiety, additional 

counseling can be done [13]. 

 

5. Conclusion 

1. The anxiety level based on higher cortisol levels was meaningful in the group with complications, 

planned emergency cesarean section, and with a history of dystocia. 

2. Age, parity, gestational age, history of infertility and history of surgery in general did not show 

meaningful differences for anxiety levels based on cortisol levels. 

3. There is a meaningful positive correlation between serum cortisol levels and HAM-A scores for the 

assessment of anxiety levels. 

4. There was no immediate poor outcome for the baby at birth, the same for maternal outcome. 

 

6. Acknowledgment  

Pramita Laboratory 

Thanks for the Grants from Sam Ratulangi University – RDUU No. 434/UN12/LL/2021 (Contract No. 190)  

 

7. References 

[1]  Sungkar A, Surya R. Antenatal care for high risk pregnancy. Cermin Dunia Kedokt. 

2020;47(10):731–3. 

 

[2]  Geller PA. Pregnancy as a stressful life event. CNS Spectr. 2004;9(3):188–97.  

 

[3]  Rodrigues PB, Zambaldi CF, Cantilino A, Sougey EB. Special features of high-risk pregnancies as 

factors in development of mental distress: a review. Trends Psychiatry Psychother. 2016;38(3):136–40.  

 

[4]  Lee S, Ayers S, Holden D. Risk perception of women during high risk pregnancy: A systematic 

review. Heal Risk Soc. 2012;14(6):511–31.  

 

[5]  Stjernholm YV, Nyberg A, Cardell M, Höybye C. Circulating maternal cortisol levels during 

vaginal delivery and elective cesarean section. Arch Gynecol Obstet. 2016;294(2):267–71.  

 

[6]  Kiriakopoulos N, Grigoriadis S, Maziotis E, Philippou A, Rapani A, Giannelou P, et al. 

Investigating Stress Response during Vaginal Delivery and Elective Cesarean Section through Assessment 



Wantania, et.al, 2021                                                                                                     Teikyo Medical Journal 

 

2314 
 

of Levels of Cortisol, Interleukin 6 (IL-6), Growth Hormone (GH) and Insulin-Like Growth Factor 1 (IGF-

1). J Clin Med. 2019;8(8):1112.  

 

[7]  Hartanto A, Wantania JJE, Sondakh JMM. Relationship of Serum Cortisol Levels with Postpartum 

Blues on Dystocia Labor. Indones J Obstet Gynecol. 2019;7(1):34.  

 

[8]  García-Blanco A, Monferrer A, Grimaldos J, Hervás D, Balanzá-Martínez V, Diago V, et al. A 

preliminary study to assess the impact of maternal age on stress-related variables in healthy nulliparous 

women. Psychoneuroendocrinology [Internet]. 2017;78:97–104. Available from: 

http://dx.doi.org/10.1016/j.psyneuen.2017.01.018 

 

[9]  Yang XJ, Sun SS. Comparison of maternal and fetal complications in elective and emergency 

cesarean section: a systematic review and meta-analysis. Arch Gynecol Obstet. 2017;296(3):503–12.  

 

[10]  Sun Y, Huang K, Hu Y, Yan S, Xu Y, Zhu P, et al. Pregnancy-specific anxiety and elective 

cesarean section in primiparas: A cohort study in China. PLoS One. 2019;14(5):1–13.  

 

[11]  Kocamer Şimşek B, Şahin Ş, Akyılmaz AA, Özkaplan ŞE, Özdurak İH. Effect of calming 

conversation on anxiety levels in Cesarean section. Cukurova Med J. 2019;44(Suppl 1):1–1.  

 

[12]  Caumo W, Schmidt AP, Schneider CN, Bergmann J, Iwamoto CW, Bandeira D, et al. Risk factors 

for preoperative anxiety in adults. Acta Anaesthesiol Scand. 2001;45(3):298–307.  

 

[13]  Mulugeta H, Ayana M, Sintayehu M, Dessie G, Zewdu T. Preoperative anxiety and associated 

factors among adult surgical patients in Debre Markos and Felege Hiwot referral hospitals, Northwest 

Ethiopia. BMC Anesthesiology [revista en Internet] 2018 [acceso 25 de agosto de 2020]; 18(1): 1-9. BMC 

Anesthesiol [Internet]. 2018;18(155):1–9. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6208029/pdf/12871_2018_Article_619.pdf 

 

[14]  Bansal T, Joon A. A comparative study to assess preoperative anxiety in obstetric patients 

undergoing elective or emergency cesarean section. Anaesthesia, Pain Intensive Care. 2017;21(1):25–30.  

 

[15]  Hepp P, Hagenbeck C, Burghardt B, Jaeger B, Wolf OT, Fehm T, et al. Measuring the course of 

anxiety in women giving birth by caesarean section: A prospective study. BMC Pregnancy Childbirth 

[Internet]. 2016;16(1):1–7. Available from: http://dx.doi.org/10.1186/s12884-016-0906-z 

 

[16]  Solgajová A, Sollár T, Zrubcová D, Vörösová G. Predictors of preoperational anxiety in surgical 

patients. Kontakt. 2015;17(4):e201–5.  

 

[17]  González-Ochoa R, Sánchez-Rodríguez EN, Chavarría A, Gutiérrez-Ospina G, Romo-González T. 

Evaluating Stress during Pregnancy: Do We Have the Right Conceptions and the Correct Tools to Assess 

It? J Pregnancy. 2018;2018.  

 

[18]  Mustonen P, Karlsson L, Scheinin NM, Kortesluoma S, Coimbra B, Rodrigues AJ, et al. Hair 

cortisol concentration (HCC) as a measure for prenatal psychological distress — A systematic review. 

Psychoneuroendocrinology [Internet]. 2018;92(March):21–8. Available from: 

https://doi.org/10.1016/j.psyneuen.2018.03.019 

https://www.teikyomedicaljournal.com/

