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Abstract- Inadequately managed labor pain can negatively impact the birthing process. Potential adverse 

effects of labor pain include stress, fatigue, impaired breathing patterns, inhibited oxytocin production, 

psychological distress, and an increased risk of medical interventions. Counter-pressure is a safe nursing 

intervention used to alleviate labor pain. This study aimed to determine the effect of counter-pressure on 

intrapartum maternal pain. A pre-experimental, one-group pretest-posttest design was utilized, focusing on 

first-stage intrapartum maternal pain within a hospital setting. The study participants included mothers in labor 

at the obstetrics department of Roemani Hospital, Semarang, Indonesia. A total of 20 participants were selected 

through purposive sampling. Data were collected using a numerical rating scale (NRS) and laboratory analysis 

of blood specimens. Results indicated that counter-pressure was effective in significantly reducing intrapartum 

maternal pain (P=0.0001). Following counter-pressure treatment, participants experienced a mean reduction of 

2.4 points on the pain scale. The findings also demonstrated that counter-pressure does not adversely affect the 

inflammatory process or labor contractions. Sacral counter-pressure proved effective in alleviating pain during 

the first stage of labor. Nurses in obstetric units are encouraged to implement this intervention as a pain 

management strategy for intrapartum patients. 
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Introduction 
 

Labor pain is a nearly universal experience for women 

during childbirth. During labor, strong and repetitive 

uterine contractions induce pain in the mother (1,2), 

which is typically localized in the lower abdomen and 

back (3). Although labor pain is a physiological aspect of 

the birthing experience, inadequately managed pain can 

pose significant risks to the labor process. Potential 

adverse outcomes include maternal stress, fatigue, 

hyperventilation or impaired breathing patterns, 

inhibition of oxytocin secretion, psychological distress, 

and an increased rate of medical interventions. 

Furthermore, severe pain during childbirth is recognized 

as a contributing factor to the development of post-

traumatic stress disorder (PTSD) (4,5). 

Because labor pain is inevitable, mothers must endure 

this discomfort throughout the birthing process (6,7). 

Consequently, effective pain management strategies are 

essential. As primary caregivers in hospital settings, 

nurses play a critical role in providing appropriate 

interventions to manage labor pain (8,9). 

In American and European clinical practices, 

pharmacological analgesia is the standard approach for 

managing labor pain (10,11). Similarly, drug therapy is 

widely utilized across Asian countries. However, labor 

pain can also be effectively managed using non-

pharmacological approaches (12). These alternative 

therapies include waterbirth, massage therapy, self-

hypnosis, acupressure, and counter-pressure (13-16). 

Counter-pressure is a safe nursing intervention 

designed to alleviate labor pain (9,17). This technique 
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involves applying steady pressure to the patient’s sacrum. 

Pressure and stimulation applied to the sacrum can relieve 

muscle tension and promote relaxation, thereby reducing 

pain perception (9,18). Ideally, pain reduction should be 

achieved without disrupting the physiological 

progression of labor (3,10,19). 

An undesirable side effect of certain pain relief 

therapies is the suppression of uterine contractions. 

Adequate contractions are critical during labor to 

facilitate fetal descent and delivery. Therefore, the core 

principle of labor pain management is to reduce pain 

intensity while preserving uterine contractility (20,21). 

To date, existing research has primarily focused on labor 

pain reduction, often neglecting the potential impact of 

pain relief interventions on uterine activity (22). Thus, it 

is crucial to evaluate uterine contraction markers during 

pain management. Key biochemical indicators of labor 

progression and contractions include oxytocin, 

prostaglandins, estrogen, progesterone, and interleukin-1 

beta (IL-1β) (16). This study aims to evaluate the 

effectiveness of counter-pressure therapy in reducing 

labor pain among intrapartum mothers in a hospital 

setting while monitoring its impact on uterine activity. 

 

Materials and Methods 

 

Study design 

This study employed a pre-experimental research 

design using a pretest-posttest approach without a control 

group. The study focused on first-stage intrapartum 

maternal pain in a hospital setting. Pain, as well as 

indicators of uterine contractions and inflammation, were 

measured. 

 

Research subjects 

The study subjects were mothers undergoing labor at 

the obstetric service of Roemani Hospital, Semarang, 

Indonesia. The inclusion criteria were primiparity, 

singleton pregnancy, productive age (25-35 years), 

absence of family accompaniment, and willingness to 

participate in the study. A total of 20 subjects were 

included in this study. The sampling technique used was 

purposive sampling. 

 

Research instruments 

Pain was assessed using a Numeric Rating Scale 

(NRS), which measures pain intensity on a scale ranging 

from 1 to 10. The pain scale was categorized into three 

levels: mild pain (1-3), moderate pain (4-6), and severe 

pain (7-10). Uterine contractions were assessed 

biochemically using interleukin-1 beta (IL-1β) and 

prostaglandin-endoperoxide synthase 2 (PTGS2) as 

indicators. Inflammation was also evaluated 

biochemically using the biomarker profile indicators 

tumor necrosis factor alpha (TNF-α) and nitric oxide 

synthase 2 (NOS2). 

 

Intervention 

Counter-pressure was administered by applying 

manual pressure to the sacral region (regiosacralis). The 

procedure was performed by a nurse using their hands 

without any mechanical devices. The therapy was 

administered three times, with each application lasting for 

1 minute, separated by a 2-minute rest phase. 

 

Validity and reliability 

The Numeric Rating Scale (NRS) used for pain 

assessment is a standardized clinical tool routinely used 

in hospital settings, establishing its validity and reliability 

for measuring patient pain. The biomarker levels (IL-1β, 

PTGS2, TNF-α, and NOS2) were determined through 

laboratory analysis of blood specimens, conducted by 

certified laboratory technicians using standardized and 

calibrated equipment. 

 

Data analysis 

       The reduction in maternal pain was determined 

by analyzing the difference in mean pain scores before 

and after the application of counter-pressure. The 

statistical analysis of labor pain scores was performed 

using the Wilcoxon signed-rank test via SPSS software 

version [IBM SPSS software, version 20 (IBM 

Corporation, Armonk, NY, USA)]. Additionally, 

biomarker indicators were subjected to descriptive 

analysis to evaluate uterine contractions and 

inflammatory status. 

This study was reviewed and approved by the Health 

Research Ethics Committee, Faculty of Nursing, Sultan 

Agung Islamic University, Semarang, Indonesia (No. 

085/A.1-KEPK/FIK-SA/I/2023). All participants in this 

study took part voluntarily. The researchers explained the 

study objectives and the interventions to be carried out to 

the patients when treatment began. Patients were given 

the freedom to participate as research subjects. After 

patients agreed to participate as research subjects, they 

signed the informed consent form. The researchers did 

not include patient identities in reports or publication 

manuscripts to maintain the confidentiality of patient 

data. The data were collected solely for academic 

research purposes. 
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Results 
 

This study enrolled 20 intrapartum mothers who met 

the specified inclusion criteria. Data collection was 

conducted between March 1 and March 30, 2023, in the 

obstetrics ward at Roemani Hospital, Semarang, 

Indonesia. The mean age of the subjects was 27.6(±4.51) 

years (range: 21-36 years). Based on the 95% Confidence 

Interval (CI), the estimated age range for the hospitalized 

intrapartum mothers was 25.49-29.71 years. 

Statistical analysis indicated a significant difference 

in the mean intrapartum pain scale before and after the 

counter-pressure intervention (P=0.0001<0.05). 

Following the counter-pressure intervention, subjects 

experienced a mean reduction of 2.4 points in their pain 

scale. Thus, it can be concluded that counter-pressure is 

effective in reducing intrapartum maternal pain. 

Prior to the intervention, subjects reported severe 

pain, with a mean score of 7.4(±1.1) (range: 6-10). The 

95% CI suggested that the pain scores for hospitalized 

intrapartum mothers were within the range of 6.89-7.91. 

Post-intervention, pain levels decreased to a moderate 

range, with a mean of 5(±1.08) (range: 4-8) (Table 1). 

This study also evaluated inflammatory responses and 

uterine contractions, which are integral to the 

physiological process of labor. Because mechanical 

pressure applied to the craniosacral region during 

counter-pressure might trigger an inflammatory response, 

these parameters were monitored as controls to determine 

whether the pain-relief intervention affected these 

physiological processes. Inflammatory markers, 

specifically TNF α and NOS2 levels, were measured, 

alongside labor contraction indicators, IL-1β and PTGS2. 

The results demonstrated a mean TNF α level of 

110.5(±18.56) pg/ml and a mean NOS2 level of 

122.78(±45.1) pg/ml, reflecting the physiological 

inflammatory response during childbirth. Additionally, 

mean levels for IL-1β were 54.06(±74.63) pg/ml, and 

mean PTGS2 levels were 31.18(±20.1) ng/ml, confirming 

active uterine contractions during the labor process 

(Table 2). 

The administration of counter-pressure to intrapartum 

mothers was shown to reduce pain without significantly 

altering inflammatory status. There was no significant 

correlation between the reduction in pain scores and 

levels of either TNF α (P=0.414>0.05) or NOS2 

(P=0.983>0.05) (Table 3). 

Furthermore, the findings indicate that counter-

pressure did not adversely affect uterine contractions, 

allowing the physiological process of labor to proceed 

normally. Analysis revealed no significant correlation 

between the reduction in pain scores and levels of either 

IL-1β (P=0.368>0.05) or PTGS2 (P=0.981>0.05) (Table 

3). 

 

 

Table 1. Difference in mean pain scale before and after being given counter-pressure 

Indicators Mean  CI 95% P 

Pain scale before counter-pressure 7.4(±1.1) 6.89-7.92 
0.0001a 

Pain scale after counter-pressure 5(±1.08) 4.5-5.51 
a Wilcoxon t-test 

 

Table 2. Levels of inflammatory biomarkers and intrapartum maternal uterine contractions after being given 

counter-pressure measures 

Indicators Mean CI 95% 

TNF α 110.5(±18.56) 101.82-119.19 

NOS2 122.79(±45.11) 101.68-143.9 

IL-1β 54.06(±74.64) 19.14-88.99 

PTGS2 31.19(±20.11) 21.78-40.59 

 

Table 3. Relationship between reduction in pain scale with levels of inflammatory biomarkers and 

intrapartum maternal uterine contractions after being given counter-pressure measures 
Indicators Correlation coefficient P 
Relationship between pain reduction and TNF α levels 0.193 0.414b 

The relationship between pain reduction and NOS2 levels 0.005 0.983b 

Relationship between pain reduction and IL-1β levels -0.213 0.368c 

Relationship between pain reduction and PTGS2 levels 0.006 0.981b 
b Pearson Product Moment 
c Spearman Rank 



S. Rejeki, et al. 

Acta Medica Iranica, Vol. 64, No. 7 (2026)    425 

 

Discussion 

 

Labor pain is a physiological response to intense 

uterine contractions during cervical dilation, facilitating 

the expulsion of the fetus. The intensity of this pain is 

subjective and varies significantly, influenced by factors 

such as maternal age, ethnicity, previous obstetric history, 

environment, and administered analgesia (1). In the 

current study, the mean age of the subjects was 

27.6(±4.51) years (range: 21-36 years). Given that this 

age range falls within the optimal reproductive category 

(i.e., >20 and <35 years), the participants were physically 

and psychologically mature enough to undergo labor, 

thereby minimizing potential bias associated with age-

related variations in pain perception. 

The results indicate that intrapartum labor pain in the 

study population was in the moderate-to-severe category. 

This finding is consistent with studies conducted in Brazil 

and Northern Italy, which reported mean labor pain scales 

of 7.5 and 7.75, respectively (19,20). A mean pain scale 

of approximately 7.5 is considered a standard experience 

for mothers undergoing natural childbirth (27). 

Pain sensations during the first stage of labor are 

transmitted via the thoracic (T10-T12) and upper lumbar 

sympathetic nerves. These afferent nerve fibers originate 

in the uterine corpus and cervix. Sensory impulses from 

the uterus are transmitted through synapses in the 

posterior horn of the spinal cord at the T10-T12 and L1 

levels (23-25). According to the Gate Control Theory, 

pain perception is mediated by sensory pathways; the 

transmission of painful stimuli to the brain can be 

regulated by the “closing” or “opening” of specific neural 

gates. Cervical dilation and uterine distension, 

particularly in the lower uterine segment, are the primary 

triggers for these sensory pain impulses (26,27). 

This study investigated the application of counter-

pressure to mitigate intrapartum pain. Excessive labor 

pain can induce hemodynamic disturbances, potentially 

compromising the well-being of both the mother and the 

fetus (28-30). Regiosacral counter-pressure is a non-

pharmacological analgesic modality based on the Gate 

Control Theory. By applying pressure to the regiosacral 

region, sensory input is modulated, effectively inhibiting 

the perception of pain along the nerve pathways 

originating from the soft tissues (3,8,31,32). 

Our analysis revealed a significant reduction in the 

mean intrapartum pain scale following the counter-

pressure intervention (P=0.0001<0.05), with a mean 

decrease of 2.4 points. These findings suggest that 

regiosacral counter-pressure is an effective technique for 

reducing maternal labor pain. However, it is imperative 

to ensure that such analgesic interventions do not 

interfere with the natural birth process or cause adverse 

effects, such as tissue damage or localized inflammation 

resulting from the applied pressure. 

Inflammation is a natural physiological response to 

tissue injury, which may result from incisions, punctures, 

or excessive mechanical pressure (29). During counter-

pressure procedures, patients may request firmer or 

increased pressure, raising concerns regarding potential 

tissue trauma. This study evaluated the potential for 

inflammation resulting from regiosacral counter-

pressure. Our objective was to demonstrate that this pain-

relief method reduces pain intensity while minimizing 

systemic or local side effects, thereby establishing the 

safety of the pressure applied to the regiosacral area 

(33,34). 

Biomarkers, including IL-1β, PTGS2, TNF-α, and 

NOS2, were measured to assess inflammatory status and 

uterine activity. The results demonstrated mean levels of 

110.5(±18.56) pg/mL for TNF-α and 122.78(±45.1) 

pg/mL for NOS2. These findings suggest that the 

application of regiosacral counter-pressure does not 

trigger an inflammatory response. Uterine contractions 

during the intrapartum period are essential for the dilation 

of the lower uterine segment and the eventual expulsion 

of the fetus. The measured levels of IL-1β (mean: 

54.06±74.63 pg/mL) and PTGS2 (mean: 31.18±20.1 

ng/mL) confirm that mothers who received the counter-

pressure intervention continued to experience normal 

uterine contractions, indicating that the analgesic method 

did not impede the physiological progress of labor. 

Counter-pressure applied to the sacral region has been 

proven effective in reducing maternal pain during the first 

stage of labor. This intervention alleviates pain without 

affecting the physiological process of labor. Nurses in 

obstetric wards are expected to be able to apply counter-

pressure techniques to manage intrapartum maternal pain 
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