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Abstract

TENS for pain relief to improve general satisfaction.
Registration: ClinicalTrials.gov ID: NCT03137251

stimulation

Methods: A randomized and double-blind controlled trial was conducted. All participants completed the satisfaction scale
immediately after childbirth. A total of 63 participants were randomly assigned to one TENS device to relieve the pain, with a
different dose in each group. Patients’ responses were measured with 2 scales; the satisfaction level was measured with the Care
in Obstetrics: Measure for Testing Satisfaction scale, and pain was measured with the visual analogue scale.

Results: A total of 63 women were randomized into three groups: Active TENS (n = 21), Placebo TENS (n = 21), and Control
(n = 21). Baseline characteristics, including maternal age (mean 27.3 + 4.1 years), parity, body mass index, and gestational
age, showed no significant differences among the groups (P > 0.05). The active TENS group showed significantly greater pain
relief, with a mean visual analogue scale score reduction of 3.3 + 1.2 compared to 1.1 + 0.9 in the placebo group and 0.8 +
0.7 in the Control group (P < 0.001). Maternal satisfaction scores were also highest in the Active TENS group (median 8.0, IQR:
7.0-9.0) compared to Placebo (6.0, IQR: 5.0-7.0) and Control (5.0, IQR: 4.0-6.0) groups (P < 0.001). Multivariate linear regression
indicated that only the type of TENS used was significantly associated with maternal satisfaction (§ = 0.42, P = 0.007). Other
variables, including parity, BMI, perceived support, and baseline pain severity, were not statistically significant predictors (P > 0.05).

Conclusion: Overall, a high level of satisfaction with care during the labor process was obtained; we recommend the use of
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Objective: To analyze factors influencing satisfaction in pregnant women during labor as patients and the relationship of the;N
of satisfaction with pain management through transcutaneous electrical nerve stimulation (TENS).

Introduction

Childbirth is one of the most exciting moments in peo-
ple’s lives. In this period, pregnant women usually suffer
from high-intensity pain. There are pharmacological and
non-pharmacological treatments to relieve pain, and
there are also many different factors that can modify pain
perception, like psychological factors or previous painful
experiences.

Patient satisfaction is an indicator of the quality of health
care, and patient participation contributes to an improve-
ment in the health care system. Nevertheless, evaluation
of patient satisfaction can be complicated because it is a
complex concept.> Many factors may be involved in the
satisfaction of pregnant women for their care during child-
birth. Adler et al.* described the strongest elements: pain
management, personal pregnancy expectations, benefits of
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health care staff, and pregnancy decision making.> In our
clinical experience, receiving forms of pain relief can be
viewed as a weakness during childbirth, in such a way that
pain management could influence the rating of the rest of
the other variables of satisfaction.

In terms of pain modification in the past 20 years,emphasis
has been put on non-pharmacological approaches. Specifi-
cally, the use of transcutaneous electrical nerve stimulation
(TENS) is an effective and safe technique for pregnant
woman during childbirth. Its application in this case is
based on the gait control theory of Wall and Melzack.” It
is a non-pharmacological pain-relieving method based on
the delivery of pulsed electrical currents through the skin,
which reduces pain through both peripheral and central
mechanisms. TENS has been studied in most of the painful
musculoskeletal conditions, including acute and chronic
low back pain,® neuropathic pain,’ cancer pain,'° colonos-
copy,'! and during hysteroscopy.'?

Although TENS has been widely studied as a non-phar-
macological method for pain relief during labor, evidence
regarding its impact on satisfaction in childbirth care
remains limited and contradictory. Systematic reviews have
found that although TENS may reduce pain perception, its
effect on satisfaction in childbirth care is inconclusive and
varies depending on the application protocol.!® Some studies
have reported higher satisfaction in women who used
TENS compared to those who received pharmacological
analgesia or no treatment,'* whereas others suggest that
although TENS offers benefits in terms of mobility and
absence of adverse effects, epidural analgesia is perceived
as more effective.!® However, most previous research has
focused on pain reduction without thoroughly evaluating
the overall satisfaction experience of a patient during child-
birth. Therefore, this study represents a novel contribution
by specifically exploring the relationship between TENS
use and satisfaction in childbirth care, focusing on pain
management during labor.

In 2016, the parameters used to evaluate maternity care
services were maternal or infant mortality rates, caesarean
and instrumental delivery rates, and low Apgar scores.
These are very restrictive parameters for assessing quality
because they do not describe attitudes or processes.'®

Currently, there are some specific questionnaires to
measure satisfaction during labor; for example, there
is “Women’s Views of Birth Labor Satisfaction Ques-
tionnaire,”!” “Care in Obstetrics: Measure For Testing
Satisfaction Scale,”'® “Questionnaire Measuring Attitudes
About Labor and Delivery,”!® “Mackey Childbirth Satis-
faction Rating Scale,” and “Care in Obstetrics: Measure
for Testing Satisfaction (COMFORTS) Scale.” The latter
is the most complete scale because it includes the most
principal factors associated with the relation between the
satisfaction of the mother and the childbirth experience,
from our point of view. It is a flexible tool that can be used
to show the aspects that should be changed to improve
satisfaction in childbirth care and, thus, maternal health. It
is formed by 6 subscales: physical environment, respect for
privacy, provision of choice, postpartum nursing care con-
fidence in newborn care, labor care, and delivery nursing
care. It includes 40 parameters where participants used a
5-point Likert scale to answer how much they agreed with
each statement, with 1 equaling “strongly disagree” and 5
equaling “strongly agree.” '8
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The aim of this research was to analyze factors influenc-
ing pregnant women’s satisfaction in care during labor and
their relationship with pain management using TENS to
find which factors could be easily adjusted to improve the
patients’ satisfaction and, thus, health care indicators.

Materials and methods

A randomized and double-blind controlled trial was
conducted. Participants were recruited at the Complejo
Hospitalario Universitario Insular-Materno Infantil (Spain)
from May 2 to August 30, 2017. All selected participants
were invited to complete the satisfaction scale immediately
after childbirth. The entire staff in the labor room agreed to
participate in the survey, but they did not know at any time
what patients were included in the trial.

Separate from the survey process and before selecting
the patients, investigator 1—who was not involved in
the selection and inclusion process—assigned a number
to each TENS device, defined by a different dose. Inves-
tigator 2 generated a random sequence (based on simple
randomization) by using a computerized random number
generator,”’ and these processes were concealed from the
rest of the staff of the study. After enrollment in the study,
the 63 participants were randomly assigned to one device
to help to relieve the pain. The information about the group
assignment was not shown to the participants or nurses
who evaluated the results. Fig. 1 shows the progression of
the participants throughout the trial.

Finally, a nurse external to the research team collected
the data about neonatal and obstetric outcomes. Further-
more, the data were analyzed by a statistician who was not
directly involved in the experimental phase.

Population characteristics

The patients were randomized into groups and the TENS
power settings randomized to each group. The calcula-
tions were based on the detection of the minimum relevant
clinical difference of 1.3 units on a numerical scale of 1
to 10 for pain rating at post-data,>!?> a desired power
of 80%, and an alpha level of 0.05. These assumptions
generated a sample size of 63 patients. Participants
received all other routine obstetric care and were also
instructed to choose the most comfortable position. The
presence of an accompanying person was allowed during
labor and delivery.

Based on the study published by Santana et al,?® the inclu-
sion criteria for patients were: over 18 years of age, cervical
dilatation of at least 4 cm, a gestational age between 37
and 42 weeks, a low-risk pregnancy, and a single fetus.
Exclusion criteria included: younger than 18 years of age,
high-risk pregnancy, previous experience with TENS, ina-
bility to understand or refusal to sign the informed consent
form, having a pacemaker or automatic implanted cardiac
defibrillator, a planned caesarean, and cutaneous damage
at the TENS application locations.

Data analysis

The primary outcome was to evaluate the satisfaction of
patients during childbirth and that level of satisfaction’s
relationship with pain relief. This was measured with
2 scales; the satisfaction level was measured with the
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Figure 1. Flow of participants in the trial. TENS: Transcutaneous electrical nerve stimulation.

COMFORTS scale and pain was measured with the visual
analogue scale. Using the COMFORTS scale, at 24 hours
postpartum the second investigator asked participants to
answer questions regarding their satisfaction with the care
provided. This survey is a valid and reliable scale to meas-
ure the patient’s satisfaction with care during the labor and
postpartum period. Authorization for using the Spanish
version of the COMFORTS scale was obtained.>*

Severity of pain was measured before and after the TENS
intervention with the visual analogue scale (VAS). On the VAS,
pain severity is marked by the participant on a scale ranging
from 0 to 10 cm, in which 0 represents no pain and 10 rep-
resents the most painful situation experienced. Evaluations
were completed at 3 different stages during the procedure: at
the beginning of the active phase of labor, 10 minutes after
labor, and 30 minutes after labor. 1.3 cm was considered the
minimal clinically important difference in pain relief.

The calculation of the results were applied to the satis-
faction scale, which consisted of 40 items; each of them
had ratings from 1 to 5 (1 equaled “strongly disagree” and
5 equaled” strongly agree”). Consequently, the maximum
final value was 200 and the minimum value was 40; a level
above 171 was considered a high satisfaction level.'® In
addition, the Spanish version of the COMFORTS scale was
divided into 4 subscales, which had different total values:
newborn care (10 to 50), postpartum nursing care (11 to
55), confidence in newborn care (13 to 65), and logistics
and environment (6 to 30).

This was the system used to classify patients according
to pain level experienced: VAS ratings from 0 to 3 cm were
considered mild pain, 4 to 7 cm were moderate pain, and 8
to 10 cm were severe pain. These were the number systems
used to evaluate the relationship between severe pain and
lower degree of satisfaction.

Intervention

Every patient received midwifery care during labor and
birth, according to the hospital’s protocols. The only
difference in care was the possibility of pain relief with
a portable TENS device (a Cefar Rehab 2 Pro®) (Fig. 2).
TENS therapy was applied during the first 30 minutes of
the active phase of labor. This application was longer in
some cases, although pain relief was only recorded during
the first 30 minutes. Two pairs of electrodes measuring 5 x
9 cm were fixed on the paravertebral regions of the partici-
pants at the T10-L1 and S2-54 levels. The device intensity
(amplitude) was individually adjusted to each participant’s
maximum sensory level. Thus, the TENS output intensity
was increased during the treatment every time the patient
adjusted to the TENS stimulus.

The TENS intervention in group 1 (TENS 1) consisted of
a constant frequency of 100 Hz pulsing every 100 micro-
seconds,” and group 2 (TENS 2) consisted of a varying high
frequency (80-100 Hz) pulsing at 350 microseconds®’;
participants in group 3 (placebo) were connected to the
TENS unit but no electrical stimulation was delivered.
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Figure 2. Cefar Rehab 2 Pro® TENS device used for the intervention
phase.

Statistical analysis

All statistical analyses were performed using IBM SPSS
Statistics, version 21.0 for Windows. Data distribution
was assessed using the Shapiro-Wilk test. Variables were
categorized based on their scale and distribution: continuous
(maternal age, body mass index (BMI), number of preg-
nancies), ordinal (pain intensity measured by VAS and
satisfaction assessed via the COMFORTS scale), and
categorical—either nominal (e.g., labor companion, civil
status, occupation, fetal presentation, delivery position,
TENS group) or ordinal (e.g., education level, parity: 0, 1,
or > 2 previous deliveries). Ordinal variables were treated
as such due to their skewed distributions.

Descriptive statistics were used to summarize demo-
graphic and clinical characteristics. Categorical variables
were presented as counts and percentages. Given the non-
normal distribution of most ordinal and some continuous
variables, quantitative data were primarily reported as
medians with interquartile ranges. For interpretability,
means, standard deviations, and 95% confidence intervals
(CIs) were also reported where appropriate. CIs were
estimated using non-parametric methods—specifically,
the bias-corrected and accelerated bootstrap with 1,000
resamples—unless otherwise specified, as parametric CI
estimation (mean + 1.96 x SE) is inappropriate for non-
normally distributed data.

Inferential analyses were performed using non-parametric
tests. The Mann—Whitney U test was applied to compare
COMFORTS total and subscale scores between two inde-
pendent groups (e.g., pain severity, parity, provider type,
TENS group). The Kruskal-Wallis test was used for com-
parisons across three or more groups (e.g., parity categories,
delivery position, education level, employment status,
childbirth class attendance), with Bonferroni-adjusted post
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hoc tests conducted when appropriate. To assess changes
in pain intensity over time, a repeated-measures ANOVA
was conducted at three time points (baseline, 10 minutes,
and 30 minutes post-TENS), with TENS group (active vs.
placebo) as the between-subjects factor. Assumptions of
normality and sphericity were met.

Multiple linear regression was used to identify predic-
tors of maternal satisfaction (COMFORTS total score),
including maternal age, BMI, fetal presentation, number
of pregnancies, delivery mode and position, civil and
employment status, childbirth preparation, and TENS
group. Model assumptions were satisfied, and no signifi-
cant predictors were identified. Internal consistency of the
COMFORTS scale was assessed using Cronbach’s alpha,
with o = 0.891 for the total score and 0.661-0.893 for
subscales, indicating acceptable to excellent reliability. A
two-tailed P < 0.05 was considered statistically signifi-
cant.

Ethical approval

This study (ClinicalTrials.gov ID: NCT03137251) was
approved by the hospital’s human ethics committee (ID:
CEIm-CHUIMI-2016/875) on October 28, 2016., and it
followed the ethical guidelines set out in the Declaration of
Helsinki. The participants were informed that they could
withdraw from the study whenever they desired without
negative consequences. They were also assured their per-
sonal information would remain confidential. All patients
signed an informed consent statement before starting the
study.

Results
Participants and baseline characteristics

A total of 80 women were recruited for this randomized
clinical trial. Seventeen participants were excluded prior
to randomization due to declining participation or failure
to meet eligibility criteria. The remaining 63 patients were
randomly assigned in a 1:1:1 ratio to one of three groups:
active TENS 1, active TENS 2, or placebo TENS. Fig. 1
outlines the CONSORT flow of participants through the
study. Baseline characteristics, including maternal age,
weight, BMI, gestational age, education, occupation, and
labor-related parameters, were similar among the three
groups (Table 1), with no statistically significant differences
(all P > 0.05).

Effect of TENS on maternal satisfaction

Multiple linear regression analysis using the COMFORTS
total satisfaction score as the dependent variable indicated
that TENS type was the only statistically significant predic-
tor (B=-5.155; 95% CI: -8.827 to -1.480; P = 0.007),
suggesting that women receiving active TENS reported
higher satisfaction compared to placebo. The overall
model approached statistical significance (F(9,53) = 1.799,
P =0.090), with an adjusted R? of 0.106 (Supplementary
Table 1, http:/links.lww.com/MFM/A96).

Other variables, such as BMI, delivery type, number
of pregnancies, and attendance at childbirth preparation
courses, were not significantly associated with satisfaction
(all P> 0.05), though marital status showed borderline
significance (P = 0.062).
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Table 1
Participants and obstetric baseline characteristics.

Characteristics TENS 1 (n = 21)

TENS 2 (n = 21)

Placebo (n=21) Statistical values P

Maternal age (years) 28.38 + 5.31
Maternal weight (kg) 72,95 +10.92
Body mass index (kg/m?) 26.71 +£2.93
Gestational age (weeks) 39.57 +1.50
Childbirth preparation course 13(61.9)
Pushing methods for the second stage of labor
Valsalva pushing 12 (57.1)
Spontaneous pushing 2
Perineal laceration
None 1(4.8)
Grade | 15 (71.4)
Grade Il 4(19.0)
Grade Il 1(4.8)
Marital status
Married 11 (52.4)
Single 4(19.0)
Education
Elementary school 3(14.3)
Middle school 4(19.0)
Professional school 2 (9.5
High school 3(14.3)
University degree 5(23.8)
Occupation
Actively employed 14 (66.7)
Student 2 9.5
Unemployed 6 (28.6)
Accompanying person during labor
Father 13(61.9)
Other family 8(38.1)
Other
Accompanying person after labor
Father 12 (57.1)
Other family 6 (28.6)
Other 1(4.9)
No 1(4.9)

28.95 + 6.01 2710+ 535 1.00° 0.607
75.95 + 12.63 7157 +7.73 1.05° 0.592
28.77 + 5.42 26.86 + 1.67 0.74° 0.689
39.67 + 1.53 39.33+1.35 1.35° 0.508
11 (52.4) 15 (71.4) of 1.000
051 0.774
0 (47.6) 12 (57.1)
11 (52.4) 9(42.9
5.601 0.469
1(4.8) 0
19 (90.5) 19 (90.5)
1(4.8) 2(9.5)
0 0
0.83 0.659
12 (57.1) 8(38.1)
2(9.5) 3(14.3
415 0.657
2(9.5) 2(9.5)
6 (28.6) 2(9.5)
4(19.0) 3(14.3)
6(28.6) 8(38.1)
6 (28.6) 7(33.3)
0.1t 0.947
14 (66.7) 16 (76.2)
2(9.5) 3(14.3)
4(19.0 2(95
377 0.152
18 (85.7) 13 (61.9)
3(14.3) (38.1
1(4.8)
5.23 0.264
15 (71.4) 12 (57.1)
5(23.8) 4(19.0)
1(4.8) 5(23.9)
0 1(4.8)

Data were presented as either mean + standard deviation or 1 (%).
“Kruskal-Wallis test statistics.
3 values.

Effect of TENS on pain

At baseline, pain scores did not differ significantly between
groups (P > 0.05). However, 10 minutes after TENS appli-
cation, both active groups (TENS 1 and TENS 2) reported
significantly lower pain scores compared to the placebo
group (P < 0.001). This effect was further enhanced at
30 minutes, with pain scores of 6.3 + 1.7 in the TENS
1 group, 5.9 + 1.9 in TENS 2, and 8.8 + 1.1 in the placebo
group (P < 0.001), as shown in Supplementary Table 2,
http://links.lww.com/MFM/A96.

Pairwise comparisons at 30 minutes confirmed signifi-
cantly greater reductions in pain in both TENS 1 (mean
difference: -2.4; 95% CI: -3.7 to -1.5; P < 0.001) and
TENS 2 (-2.9; 95% CI: —4.1 to -1.6; P < 0.001) com-
pared with placebo. No significant difference was observed
between the two active TENS groups (P = 0.646).

A repeated-measures ANOVA revealed no significant main
effect of time on pain scores (F(2,59) = 1.911, P = 0.152),

but a significant interaction between time and group was
detected (F(4,120) = 36.444, P < 0.001), indicating differen-
tial pain trajectories among groups. Significant linear and
quadratic contrast effects (P < 0.001) further supported
group differences over time. A main effect of group on pain
was also confirmed (F(2,60) = 5.749, P = 0.005).

COMFORTS subscale scores by demographic and
birth-related factors

Satisfaction measured by COMFORTS scale

The overall mean COMFORTS score was 172.61 + 11.90,
with individual item means ranging from 3.56 to 4.70.
Stratified analysis by parity showed that women with
more than one prior delivery reported higher satisfaction
(181.75 + 14.14) thannulliparouswomen (172.54 + 11.77)
and those with one prior delivery (170.33 +11.53),
though these differences were not statistically significant
(P = 0.285; Table 2).
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A separate regression model including maternal and
obstetric characteristics (e.g., age, parity, education, labor
duration, pain intensity) failed to identify any signifi-
cant predictors of satisfaction (Supplementary Table 3,
http:/links.lww.com/MFM/A96). The model explained
only 10.2% of the variance (adjusted R?=-0.114;
F(12,50) = 0.471; P = 0.922).

Confidence in newborn care

No statistically significant differences in satisfaction
were found based on education level or childbirth class
attendance (P > 0.05). Nulliparous women scored below
average. Women accompanied by their husbands during
labor reported higher scores (57.79 + 5.47) than those
accompanied by other family members (54.94 + 5.01).

Postpartum nursing care and newborn care

Lower satisfaction was reported among women with
university degrees, those unemployed, and those who had
not attended childbirth classes However, no statistically
significant results were found (P > 0.05). Women accom-
panied by their mothers expressed the highest satisfaction
(48.86 + 3.73), and those with prior births reported higher
satisfaction compared to nulliparous women. The mean
newborn care satisfaction score was 42.34 + 5.11. Women
with only elementary education and those who were
unemployed tended to report lower satisfaction scores,

although these differences were not statistically significant
(P> 0.05).

Logistics and environment and person attending the
labor

The mean satisfaction score for logistics and environment
was 25.81 + 2.43. Women with middle school education,
those who were employed or students, and those who had
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not attended childbirth preparation classes appeared to
report lower satisfaction scores, but no statistically signifi-
cant differences were found (P > 0.05). Midwives attended
the majority of deliveries (7 = 54), while gynecologists
attended 9. Women attended by midwives reported slightly
higher satisfaction in newborn care (25.98 + 2.39) than
those attended by gynecologists (24.55 + 2.55).

Relationship between pain and satisfaction

One participant with mild pain (VAS 0-3) was excluded
from analysis. As shown in Table 3, women with severe pain
reported lower satisfaction on all COMFORTS subscales,
particularly in relation to pain control (COMFORTS item
6), where they scored significantly lower (3.03 + 1.19)
than those with moderate pain (4.53 + 0.73) (U = 748.00,
P <0.001) (Supplementary Table4, http:/links.Iww.
com/MFM/A96). However, no statistically significant
differences in total or subscale scores were observed (all
P> 0.05).

Discussion

This research supports the effectiveness and safety of TENS
as a non-pharmacological alternative for pain management
during labor, with the added benefit of preserving maternal
mobility and the physiological birth process. The findings
indicate that TENS use was associated with high levels of
satisfaction in childbirth care, particularly among women
who experienced effective pain control. Patient satisfac-
tion is a key factor in the childbirth experience and may
influence future decisions regarding vaginal delivery. These
results reinforce the potential role of TENS as a standard
strategy in obstetric care, especially for patients seeking
non-pharmacological pain relief.

We found the results on pain relief during labor to be
favorable, similar to Smith et al.?® because the study also

Total and subscale COMFORTS scores related to parity.

COMFORTS dimension (40-200) Nulliparous (n = 44) 1 pregnancy (n = 15) 2 pregnancies (n = 4) Overall (n = 63) Statistical value P

Total scale (40-200) 17254 £ 11.77 170.33 £ 11.53 181.75 £ 14.14 172.61 £11.90 2.51 0.285
Confidence in newborn care (13-65) 56.71 £5.69 57.46 £ 5.37 57.50 + 3.87 56.93 £ 5.41 0.30 0.863
Postpartum nursing care (11-55) 47.63 + 4.86 46.33 + 4.39 51.01 £56.23 47.53 + 4.80 2.86 0.239
Newborn care (10-50) 42.51 + 5.11 40.86 + 5.19 46.25 + 4.35 42.34 + 511 4.58 0.101
Logistics and environment (6-30) 25.71 £ 2.57 25.67 £ 2.23 27.01 £2.16 25.81 £243 1.50 0.472

Data were presented as mean + SD. The Kruskal-Wallis H test was used to compare subscale scores across parity groups (0, 1, or 2 previous deliveries). COMFORTS: Care in Obstetrics: Measure for Testing

Satisfaction; SD: Standard deviation.

Table 3
COMFORTS scores in women with moderate or severe pain.

COMFORTS dimension Moderate pain (n = 32) Severe pain (n = 30) Overall (n = 62) Statistical value P

Total scale (40-200) 17551 £ 12.14 168.61 + 9.81 17219 + 11.26 465.0 0.881
Confidence in newborn care (13-65) 58.43 + 4.65 55.06 £5.73 56.82 + 5.36 340.5 0.055
Postpartum nursing care (11-55) 48.37 + 4.23 46.41 +5.10 47.42 + 4.69 483.0 0.926
Newborn care (10-50) 42.71 + 4.81 41.70 = 5.31 42.22 + 5.06 598.5 0.083
Logistics and environment (6—30) 25.96 + 2.56 25.43 +2.28 25.71 £2.44 470.5 0.942

Data were presented as mean + SD. The Mann—Whitney U test was used to compare satisfaction subscale scores between women reporting moderate pain (VAS 4—7) and those with severe pain (VAS 8-10).
Participants reporting mild pain (VAS 0-3) were excluded. No statistically significant differences were observed. To classify the study participants according to their level of perceived pain, they were divided
into (1) mild pain (0 to 3 cm), (2) moderate pain (4 to 7 cm), and (3) severe pain (8 to 10 cm). In this case, only 1 woman expressed mild pain, so she was not included in these data.

COMFORTS: Care in Obstetrics: Measure for Testing Satisfaction; VAS: Visual analogue scale; SD: Standard deviation.
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obtained data that showed patients were more satisfied
with their childbirth care after using other pain manage-
ment techniques; however, they also obtained data around
the patients’ expectations about labor pain. They found
that women held realistic expectations about labor pain,
but a substantial number of women in labor recognized
that they could not describe the overall experience of labor,
whether they had gone through multiple pregnancies or
just the one. From this, we found that the TENS device
is an ideal solution for the perception of pain variability
between different patients and for a single patient between
various stages. Hamlact and Yazici®” stated in their study
that the teaching or application of non-pharmacological
methods would decrease pharmacological interventions.

The results align with previous research evaluating the
efficacy of TENS for obstetric pain management. Although
TENS has been shown to reduce pain perception during
labor, its impact on patient satisfaction in childbirth care
has varied across studies.'® Some studies, such as Razek and
Altorfan,'* reported a positive correlation between TENS
use and patient satisfaction in childbirth care, emphasizing
its role in enhancing women’s autonomy during childbirth.
However, Gupta et al.'"’ found that although TENS is a
valid alternative, epidural analgesia remains the most
effective option for pain reduction. Unlike these studies,
our research not only assessed pain relief but also explored
the relationship between TENS and patient satisfaction,
representing a novel contribution to this field.

As in previous research,”® which identified pain as a
variable effecting satisfaction in childbirth care, women in
our study with low labor pain had higher total satisfaction
in their childbirth care than those with high labor pain.
Additionally, as well as in the Santana et al. study,”® we
found higher results in total satisfaction in childbirth care
when factoring in more than just labor pain. Specifically,
we found worse satisfaction results in patients who suffered
from high intensity pain as well as those who reported
negative evaluations of things like the labor room environ-
ment, such as lighting. Therefore, we conclude that even
though pain is an important factor in satisfaction levels,
the rest of the factors play a key role in overall satisfaction.

The COMFORTS scale does not evaluate satisfaction in
connection with the mother’s expectations. Gonen¢ and
Terzioglu* evaluated the mother’s expectations on the
length of labor and about holding their babies as soon as
they would have liked. Satisfaction levels may vary depend-
ing on when these things are assessed, but we consider these
expectations as factors that could still influence overall
satisfaction; however, the fact that the evaluation was car-
ried out in the immediate postpartum period could be less
influential, especially with measurements related to pain.

There are some scales for measuring a mother’s satisfac-
tion in care during labor, but only 2 of them have been
translated and validated into Spanish. Although enthusiasm
for measuring patient satisfaction has been growing, the
data collected are not always used effectively to improve
service. We consider the COMFORTS scale a great method
to improve service because it collects data about a patient’s
perception of services, the hospital facilities, and the
treatment from staff (doctors, nurses, midwives, clinical
assistance, cleaning staff, chefs, etc).

In relation to this, we identified that multiparous women
were more satisfied with the childbirth experience and care
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than nulliparous women. The latter often have idealistic
expectations because they have no previous experience to
compare with. Data demonstrated that women were more
satisfied during labor if they were with their partner, but
they preferred being with their mother after childbirth.
This could be because the women preferred to go through
the labor experience with the father of their child, and after
the labor they needed help with childcare and so preferred
someone experienced in it, which would typically be their
mother.

Similar to Buglione et al.,’” our results on satisfaction
levels about logistics and environment, confidence, new-
born care, and information for patients showed lower
scores in patients with lower educational levels or eco-
nomic statuses than with those who had higher levels of
education and economic status. We saw also that women
were more appreciative of attention from nursery staff
than doctors. This also reveals a problem with the hospital
staff in adjusting adapted information to the patient’s level
of education. On the other hand, Khumalo and Rwakai-
kara®! did not find these differences, even though they also
obtained socio-demographic data similar to our own.

Opposite to our results, Khumalo and Rwakaikara’!
reported low satisfaction with overall care and dimensions
of care. Their study was conducted in Jordan, so the dif-
ferent results could be related to the significantly different
cultural norms that dominate the medical model of mater-
nity care and the lower status of the women. For example,
family members are not permitted to be present for the
labor; there is a strong patriarchal medical culture that
impacts women’s autonomy over their bodies, especially
during childbirth; and physicians are perceived as having
a higher social status than midwives, which may impact
the preferences and expectations on the care the women
receive during childbirth. Therefore, we can conclude that
the reason for the differences were that our sample is not
comparable with the Khumalo and Rwakaikara study?!
and our general results are similar to the rest of previous
studies discussed.

One of the study’s strengths is its randomized double-
blind design, which minimizes bias and enhances the inter-
nal validity of the findings. Additionally, satisfaction in
childbirth care was assessed using the COMFORTS scale,
a validated and widely used tool, further strengthening the
methodological rigor.

However, there are also some limitations. The sample size
was relatively small, which may restrict the ability to generalize
the findings to broader populations. Additionally, although
efforts were made to maintain randomization across TENS
protocols, the individually adjusted stimulation intensity
may have introduced variability in pain relief perception.

One important limitation of this study concerns the rela-
tively small size of certain subgroups analyzed, particularly
the group of women with two previous deliveries (n = 4)
and the moderate vs. severe pain comparison (n = 32 vs.
30). While these sample sizes are common in pilot and
exploratory research, they may limit the statistical power
and generalizability of our findings. In addition, we did not
perform a formal test for homogeneity of variances due to
the small sample size and ordinal nature of the variables;
instead, we opted for nonparametric tests (Kruskal-Wallis
and Mann-Whitney U) based on distribution inspection
and measurement level. This methodological decision was
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made to avoid assumptions of normality or variance homo-
geneity that could compromise the validity of the results.
Future studies should consider larger, more balanced
samples to confirm the trends observed and strengthen the
robustness of subgroup comparisons.

Although univariate analyses revealed differences in satis-
faction based on variables such as educational level and
course attendance, a multivariable linear regression model
found no significant predictors of maternal satisfaction
when adjusting for potential confounders. The lack of
statistical significance may be explained by the sample size
and the modest variability in satisfaction scores. Further-
more, the low R? value indicates that other unmeasured
factors—such as individual expectations or interpersonal
aspects of care—may play a larger role in shaping satisfac-
tion. Future research with larger, more diverse samples is
needed to explore these complex interactions.

Given that satisfaction in childbirth care is a multifacto-
rial construct, future research should focus on comparing
different TENS stimulation protocols to determine the
most effective approach for pain reduction and maternal
experience. Moreover, further research should explore the
role of psychosocial factors—such as emotional support
during labor, perception of control, and prior expecta-
tions—in shaping the relationship between TENS use and
patient satisfaction in childbirth care.

Conclusion

Non-pharmacological pain management strategies have
been shown to achieve high levels of satisfaction during
labor. Based on our findings, we recommend the use of
TENS, particularly with time-modulated frequency and
high pulse width, as an effective method for pain relief
during labor. Furthermore, the quantity and quality of
information provided to patients emerged as a key deter-
minant of overall satisfaction. Tailoring information to
the individual characteristics of each patient is essential to
enhance satisfaction and, consequently, health outcomes.
To this end, adapting communication to match the patient’s
educational level is fundamental to ensuring clarity and
comprehension. Creating a supportive environment also
contributed significantly to increased satisfaction levels.
This finding underscores the need for institutional poli-
cies that prioritize supportive care settings as a means to
improve the quality of maternity care services.
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