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Abstract
Introduction: Pain during childbirth is a complex and subjective experience that every mother experiences differently [1]. The degree of a woman's suffering in
childbirth depends on the intensity of labor pain and many indirect factors [2]. Complex interrelated effects on labor pain are limited by the little number of
studies available. That is why it is necessary to determine the probable factors that may affect the intensity of pain. In accordance with this, determining
predictors of the intensity of pain during vaginal delivery remains an important issue for the maternity health policy.

Aim: Investigate predictors of severe labor pain.

Method: A prospective observational study was conducted in the period from December 2020 to May 2021 at the Kyiv City Maternity Hospital №5 (Kyiv,
Ukraine). Logistic regression was used to measure the in�uence of risk factors on the probability of severe labor pain.

Results: The examined predictors were derived from mothers
self - rep or tofoverallχldbirth. 366women → okpart ∈ research, 282ofthemratedtheirpa ∈ by ≤ 60mmvisualanalogsca ≤ (VAS), whi ≤ 84p

s help (OR 0,1266 [95% CІ 0,0711 - 0,2255], p<0,0001) and feeling of control over pain in labor (OR 0,0176 [95% CІ 0,0086 - 0,0359], p<0,0001). In addition,
predictors such as �rst delivery (OR 1.67 [95% CI 1.0240 - 2.7387], p=0,04) and prenatal anxiety (OR 9.1277 [95% CI 5.2973 - 15.7276], p<0,0001) in contrast to
the factors listed above, increase the risk of severe labor pain.

Conclusion: Signi�cant predictors of severe labor pain were identi�ed through this study. The �ndings are useful in the maternal care system by focusing on
early prevention of treatment labor pain.

ClinicalTrials.gov: Retrospectively registered on February 23, 2022, NCT05226208

Introduction
Labor is a critical moment for every woman and her child, so any complication can signi�cantly increase the risk of morbidity and mortality as well as overall
mother satisfaction [3]. The WHO identi�es pain as an integral part of vaginal delivery, which affects the general condition of the mother and fetus [4]. It is
known that almost 80% of women, who gave birth for the �rst time, rate pain as "strong" or "very strong" (≤ 7 mm for VAS), which they will remember for a long
time [5].

Every mother has the right to adequate pain relief, despite the fact that childbirth is a natural process [6]. Therefore, the main principle of modern obstetrics is
to alleviate suffering from labor pain in women who wish to receive analgesia and have no medical contraindications [7].

Particular attention should be paid to women with cardiovascular diseases, after all, in order to achieve positive results in vaginal delivery, they need to have
an adequate analgesia plan. [8, 9]

Previous studies in the United States have reported that cardiovascular disease is the leading cause of death in postpartum women, resulting in 4.23 deaths
per 100,000 live births [10], almost twice as many as in the United Kingdom [11].

Currently, most women need individual methods of analgesia [12]. There is a tendency to use neuraxial analgesia during vaginal delivery, approximately in
60% of the cases [13], which has shown the higher effectiveness of pain control than systemic analgesics or inhalation methods [14].

In order to avoid the negative effects associated with the use of pharmacological methods of analgesia, some groups of women have recently focused more
and more on planning childbirth with the primary use of alternative methods of analgesia [15]. For example, antenatal training helps women prepare for
childbirth in order to control pain during childbirth, as well as reduce anxiety, fear, or negative expectations of childbirth [16]. However, alternative methods
have a low level of evidence regarding the reduction of pain and are individual in nature [17–22].

Due to the variety of pharmacological and non-pharmacological methods of analgesia in women, labor pain is considered debatable and, at times, divergent
in its understanding by medical staff and the mother herself [23].

All of the above necessitated the study of probable factors in�uencing the intensity of pain during childbirth. As we already know, the intensity of labor pain is
associated with physiological (cervical dilation and uterine contractions) [24], psychological (fear/anxiety) [25], emotional and social (partner childbirth) and
demographic factors (age, level of education) [26], as well as with the previous experience of childbirth, certain features of the country's culture and ethnicity
of women [27].

In Ukraine, we have no studies on possible predictors of severe labor pain yet. This study is needed to improve preventive pain management, improve patient-
centred care for women, and create a positive experience of childbirth.

Aim. Investigate predictors of severe labor pain during vaginal delivery.

Materials And Methods
A prospective observational study was conducted in the period from December 2020 to May 2021 at the Kyiv City Maternity Hospital №5.

Inclusion criteria: mothers over 18 years of age, 1st or 2nd parturitions, childbirth with the birth of the alive fetus.
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Exclusion criteria: mothers over 45 years of age, inability to obtain the informed consent of the patient or his legal representative.

The study protocol №160 was approved by the Bogomolets National Medical University Ethics Committee on December 21, 2020. Every woman signed an
informed consent for participation in the study.

During vaginal delivery, patients reported their pain level using a visual analogue scale (VAS). The intensity of pain was determined depending on the position
of the mother in which she gave birth; during/between contractions; at rest.

Severe labor pain was considered to be ≥ 70 mm of VAS during at least 30% of time.

Depending on the intensity of pain, women in labor were divided into 2 groups:

Group 1 - women with not severe labor pain.

Group 2 - women with severe labor pain.

In the postpartum period all patients �lled questionnaires and underwent interviews from the 1st to the 3rd day after delivery. The following groups of risk
factors were studied:

1. Demographic indicators (age, level of working capacity 2 months before childbirth, attendance of maternity school).

2. General level of health (woman's level of health before childbirth, daily physical activity before childbirth, bad habits - smoking during pregnancy).
Regarding the assessment of the level of health of women before childbirth, in our questionnaire, we used the following indicators: "0" – not very healthy,
"1" – healthy. Regarding daily physical activity during pregnancy, this indicator is estimated from 1 to 4 points (0 - (less than 30 minutes per day), 1 - (30
minutes − 1 hour per day), 2 - (1–2 hours per day), 3 - (2–3 hours a day), 4 - (more than 3 hours a day).

3. Presence of mental disorders before childbirth (level of anxiety 2 weeks before childbirth, widespread muscle pain with fatigue or problems with memory,
sleep, and mood). The prenatal level of anxiety was assessed using the GAD-2 scale (scale of general anxiety), where ≤ 3 points is considered a positive
result.

4. The presence of chronic pain, chronic headache or chronic back pain, the presence of rheumatoid arthritis during pregnancy, the presence of increased
intracranial pressure during pregnancy.

5. Presence of chronic intestinal diseases (irritable bowel syndrome).

�. The level of assistance during childbirth (constant support of the doula during childbirth, the woman's ability to control pain in childbirth).

The database was created in Excel, and statistical analysis was performed using a licensed version of Statistica software. Differences between means were
assessed using Student's t-criteria, after con�rming the normal distribution of data using the Shapiro-Wilk test; otherwise, the nonparametric Mann-Whitney U-
test was used. c2, or Fisher's exact criterion (depending on the number of groups), which were used to assess differences in the distribution of qualitative
parameters. One-dimensional and multidimensional logistic regression was used to measure the in�uence of risk factors on the probability of severe labor
pain. Sensitivity, speci�city, positive and negative prognostic values were calculated. In all statistical tests, p value < 0.05 was considered as statistically
signi�cant.

Results
The study involved 366 patients. Group 1 included 282 patients (pain level ≥ 7 mm according to the VAS). Group 2 included 84 patients (pain level ≤ 6 mm
using the VAS). In both groups there was no signi�cant difference in age: in group 1 - (29.7 ± 5.1), and in group 2 - (29.3 ± 4.7) (p = 0.4963).

Predictors of severe pain during vaginal birth were: the �rst childbirth in women - the odds ratio (OR) 1.67 [95% con�dence interval (CI) 1.0240 to 2.7387];
attendance at maternity school - OR 0.0978 [95% CI 0.0541–0.1767]; level of health before childbirth - OR 0.0967 [95% CI 0.0344–0.2719]; prenatal level of
anxiety - OR 9.1277 [95% CI 5.2973–15.7276]; doula assistance during childbirth - OR 0.1266 [95% CI 0.0711–0.2255]; feeling of control over pain in labor - OR
0.0176 [95% CI 0.0086–0.0359].

In the research groups there were no signi�cant differences in such factors as daily physical activity during pregnancy (p = 0.88057); work during the last two
months of pregnancy (p = 0.57828); smoking during pregnancy (p = 0.32884); the presence of chronic or persistent headache during pregnancy (p = 0.56931);
the presence of constant back pain (p = 0.87669); the presence of diseases of the intestines during pregnancy (p = 0.59863); the presence of rheumatoid
arthritis in mother during pregnancy (p = 0.36133); the presence of increased intracranial pressure during pregnancy (p = 0.80494); the presence of widespread
muscle pain with fatigue, problems with memory, sleep and mood during pregnancy (p = 0.21820).

The results of the study of predictors that affected the intensity of pain are shown in Table 1.
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Table 1
Predictors of severe labor pain

Predictors of severe labor pain Group 1

(n = 282)

Group 2

(n = 84)

OR

[95% CІ]

р

First childbirth for women 48/125 36/157 1,6747

[95% CI 1,0240- 2,7387]

0,04

Attendance at maternity school 203/16 79/68 0,0978

[95% CІ 0,0541-0,1767]

<0,0001

Healthy woman before childbirth 93/6 189/78 0,0967

[95% CІ 0,0344–0,2719]

0,0001

Prenatal anxiety level (according to the GAD-2 scale) 54/48 228/36 9,1277

[95% CІ 5,2973–15,7276]

<0,0001

Doula assistance during childbirth 97/60 185/24 0,1266

[95% CІ 0,0711–0,2255]

<0,0001

Feeling of the control over pain in labor 249/23 33/61 0,0176

[95% CІ 0,0086 − 0,0359]

<0,0001

Discussion
Women no longer satis�ed with inadequate pain relief during vaginal delivery, which negatively affects their mental state, increasing the risk of postpartum
depression/post-traumatic stress disorder, increase the number of future abortions, caesarean sections, negative emotions to the newborn, and breastfeeding
problems [28]. That is why a woman's mental state, including the pre-threshold level of anxiety, not only affects a woman's satisfaction with labor and
childbirth but also the intensity of pain. In this study, a prenatal assessment of anxiety on the GAD-2 scale (general anxiety scale) was conducted and the
results showed that those mothers whose score was greater than or equal to 3 - had an increased risk of severe labor pain more than 5.6 times, in relation to
parturients for whom the assessment of the severity of pain is less than 3 points (p < 0.0001). Our data are consistent with the results of a foreign study on
anxiety associated with labor pain and labor outcomes [29]. Our study showed that the �rst birth increases the risk of severe labor pain by 1.7 times, compared
with women who have 2 childbirths before (p = 0.04). It was proved that women who attended maternity school had a higher level of con�dence in their ability
to cope with labor pain and manage the birth process, compared with those who did not attend it (p = 0.05) [30–31], which is fully compatible with the data
from our study, which showed that in patients who did not attend maternity school, the risk of severe labor pain increased compared to those patients who
attended it (p < 0,0001). Patients who rated their prenatal health status as " not very healthy " had a 6.4 times increased risk of severe labor pain compared
with patients who rated their health status as "healthy" prior to delivery (p = 0.0001).

Also, there was no association between daily physical activity and the risk of severe labor pain (p = 0.80057) [32–33]. But to con�rm or refute the hypothesis
of a positive effect of physical activity on childbirth, we need separate tests, with properly designed exercise programs. At this stage, our study did not reveal
the effect of this factor on the reduction of pain in women during vaginal delivery (p = 0.80057). There is a study that examined the issue of sleep on the
example of 418 pregnant women (because sleep disorder is a typical complaint during pregnancy). There was a correlation between sleep duration and
delivery duration (p = 0.029) as a factor in the quality of delivery [34].

Regarding doula care during childbirth: the risk of severe labor pain decreased in the group of women who used doula`s help. The study showed that patients
who used constant support of the doula reduce the risk of severe labor pain by 4.8 times, in relation to patients who did not use the help of the doula (p < 
0.0001). Cochrane meta-analyses involving 12,433 women found no evidence of a negative impact of the continued support during childbirth and believe that
doula care during childbirth reduces the risk of using any type of analgesia (such as epidural analgesia) [ 35–36]. If we talk about the factor of feeling pain
control during childbirth, we should note the statistics of the Dutch study, in which the majority of women, 54.6% (out of 2196), had poor control of pain during
childbirth [37]. These data are fully consistent with the results of our study, which showed that patients who had less pain control during childbirth had an
increased risk of severe labor pain compared with patients who controlled pain well (OR 0.1266 [95% CI 0, 0711–0.2255], p < 0.0001). The extent to which a
woman experiences pain control is an important indicator of a mother's effectiveness and emotional well-being during childbirth [38–40]. There is a review of
the literature (over 144 articles), which studied the occurrence and treatment of chronic pain associated with pregnancy, and its impact on childbirth - but also
showed a low level of evidence [41].

Conclusion
Signi�cant predictors that reduce the risk of severe labor pain, such as a woman's prenatal health (namely, a healthy prenatal woman), attendance of maternal
school, doula`s help, and a sense of control over pain during the delivery, were identi�ed through this study. In addition, predictors such as �rst delivery and
prenatal anxiety, in contrast to the factors listed above, increase the risk of severe labor pain during vaginal delivery.

The �ndings of this study are useful in the maternal care system by focusing on early prevention of treatment labor pain.
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