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ABSTRACT

Background: Dark chocolate and carrot juice may positively decline the pain. However,
there is a lack evidence the impact of combination dark chocolate and carrot juice on
labor pain during stage 1 of birth delivery among primigravida. Objective: This study aimed
to examine the effectiveness of dark chocolate and carrot juice on perceived labor pain
during stage 1 of birth delivery among primigravida. Methods: This was a quasi-experi-
mental study with participants who received dark chocolate (n=30), carrot juice (n=30),
and control group (n=30). Pain level was assessed by using the Numeric Pain Rating Scale
(NPRS) before the intervention and at 30 hours after intervention. The Chi-square and one-
way analysis of variance tests and general equational model were used. Results: Data were
collected and analyzed before and after 60 minutes of intervention. Our results showed a
significant interaction between the group and time, with both groups independently ame-
liorating labor pain. Conclusion: Dark chocolate and carrot juice therapies independently
lowered pain labor in primigravida mothers, making them a viable treatment for advanced
pain labor.
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1. BACKGROUND

Labor pain is consistently one of the most excruciating pains (1), result-
ing in multidimensional physiological experiences with psychological, emo-
tional, and spiritual health (2, 3). The inability to control the pain of labor
would therefore lead to increased levels of stress, which would severely
impact the health of the mother, the fetus, and the baby (4). Mechanically,
pain stimulates oxygen consumption and hyperventilation. Thus, it should
cause pulmonary alkalosis and decline the amount of blood delivered to the
fetus (4). Pain management in labor was approached through pharmaceutical
treatments. Nevertheless, due to the adverse effects on the mother and fetus,
non-pharmacological pain treatments are getting more popular (5). Mid-
wives are responsible for the development and implementation of nonphar-
macologic strategies to reduce labor pain in pregnant women and raise labor
comfort levels (6). Currently, wide non-pharmaceutical treatments exist for
declining labor pain (7). However, lack of study to investigated the effect of
non-pharmaceutical treatments on pain at the first stage of labor (8).

Dark chocolate, for a vast array of therapeutic purposes, such as analge-
sia or pain treatment, by both ancient societies and modern medicine, lends
credence to the possibility that dark chocolate has beneficial health effects
(9). Chocolate's hedonic sensory appeal likely triggers endorphin and corti-
sol production, like other pleasant-tasting or "loved” meals (10). A previous
experimental study revealed that dark chocolate was significantly decline
menstrual pain (11). Nonetheless, no research has been conducted to explore
the effect of dark chocolate on pain at the first stage of labor. Consequently,
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the effect of dark chocolate on pain at the first stage of
labor need to be explored.

Carrots are an appropriate whole food to target in the
context of human study since they are easily created into
a daily diet, widely consumed and budget-friendly (12).
Remarkably, carrot juice with carotenoids and phenolics
compounds may escalate the antioxidant activity (13). A
randomized clinical trial among labor women suggested
that who had consumption phenolics significantly
decreased pain intensity (14). Several studies have inves-
tigated the effect of carrot juice on declining severe pain
in menstruation (15, 16), but no of study to investigate
the effect of carrot juice on pain at the first stage of labor.

2. OBJECTIVE

This investigation aimed to compare the effects of
dark chocolate and carrot juice treatments on declining
the labor pain of primigravida women. Thus, to provide
advice in the event that these nutrients reduced labor
pain.

3. MATERIAL AND METHODS

Study design and setting

This quasi-experimental study was conducted from
August to December 2021 at seven health care centers
“Polindes” services with managed by physician and mid-
wifes in Langsa district, Aceh Province. Ethics approval
number from Committee Board of Universitas Sumat-
era Utara, Indonesia (IRB number: 2311/VI/SP/2021)
and was in authority with the Declaration of Helsinki's
principles.

Participants

Convenience sampling was used to recruit partici-
pants with primigravida women as the target popula-
tion. A quasi-experimental study included arm three
groups (dark chocolate, carrot juice, and control group).
Inclusion criteria for primigravida women participants
included those who agreed to participate, term preg-
nancy 37-42 weeks, prevaginal delivery, pregnancy
prosses without complication, and cervical dilatation 2
to 3 cm to identify the starting point for each partici-
pant in the investigation. Likewise, participants who
confirmed eclampsia or other chronic illness, analgesic
drugs use, had allergy to dark chocolate and carrot juice
history and cervical dilatation [0 4 cm were excluded
from the study.

Sample size

To estimate the sample size for the repeated-mea-
sures analysis of variance, a power was carried out
using G*Power Version 3.1.2, with the power sample set
at 0.95, the effect size established at 0.50 (17), and the
significance level set at 5% for three groups. Following
these estimates, the sample size was estimated to be 66
patients, with 23 in each group. The study used a dropout
rate of 35%, which mean that 30 people were selected for
each group (1:1:1 group allocation ratio), thus this study
included total 90 participants.

Intervention

Dark chocolate group

150

During the first stage of the latent phase (cervical
opening 2-3 c¢cm), 100 grams of powdered dark choco-
late produced from cocoa beans from Aceh Providence,
Indonesia and commercialized with certified by food
regulation of Indonesian government. The enumerator
prepared the dark chocolate drink by dissolving it in 200
ml of warm water without sugar, and the respondent
was encouraged to drink it within 5-10 minutes.

Carrot juice group

The enumerator prepared fresh 250 grams of organic
carrot processed by mixed with 200 ml of mineral water
without sugar to the respondent for one drink at the ini-
tial stage of the latent phase (cervical opening 2-3 c¢cm)
and consumed within 10 minutes.

Control group

Both the control group and the intervention group
received standard midwifery care. The researcher
accompanied the mother intermittently, inspected the
cervix, measured the fetal heart rate, assessed the moth-
er's vital signs, and determined whether the amniotic
sac was ruptured. In addition, the researcher provided
mothers in the control group with 200 ml of mineral
water. There was no utilization of pharmaceutical medi-
cations. Non-pharmacological techniques such as mas-
sage, acupuncture, hypnotherapy, and music were not
utilized.

Assessments

Before intervention treatment, participants answered
questions about their labor pain (baseline; T0). All sur-
veys were collected face-to-face, filled out by participants
in the presence of their families, and confirmed using
the participants' medical data. Following the interven-
tion, each group received regular midwifery care. Partic-
ipants in the intervention group were given dark choc-
olate or carrot juice. The control group will be assigned
mineral water and will complete a questionnaire. All
participants performed the before intervention (T0) and
30-minute after intervention (T1) follow-up labor pain
assessment after the intervention.

Demographic characteristics

Data demographic characteristics including age, ges-
tational age, cervical dilatation, employment status
(unemployed, employed), education level (international
standard classification of education; ISCED <3, ISCED
X 3), income (low, high income), and prenatal education
(yes, no) were collected from the participants (Table 1).

Pain assessment

The Numeric Pain Rating Scale (NPRS) was utilized
to evaluate labor pain levels. On this scale, individuals
should rank their pain from 0 (no pain) to 10 (extreme
agony) (unbearable pain). In previous investigations (18,
19), the validity and reliability of the numerical pain rat-
ing scale were evaluated and confirmed among women
with labor pain. Moreover, the Cronbach’s a values for
the NPRS Indonesian version was 0.754 (20), and in our
study was 0.821.

Data analysis

For statistical analysis, SPSS 25.0 (Chicago, IL, USA)
was utilized, and a p-value of 0.05 was considered sta-
tistically significant. The mean (standard deviation; SD)
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and n (percent) were performed,

Carrot juice Inter- Dark Chocolate

Control group

respectively, to identify con-  Characteristic _ . vention (n=30), Intervention P value a
tinuous and categorical data. (n=30), n (%) n (%) (n=30), n (%)
The Chi-square and one-way Age (years), (mean,SD)  24.53(2.70)  26.23 (3.16) 26.23 (3.16) 0.077b
analysis of variance (ANOVA) Gestational age (weeks),
tests compared the four groups'  (mean, SD) ( ) 38.27 (1.87) 38.20 (1.16) 38.33 (1.88) 0.953b
sociodemographic and base-  Cervical dilatation 2.87(0.35) 2.87(0.36) 2.73 (0.45) 0.304b
line characteristics, respec- Education
tively. Adjustments were made  |SCED < 3 8 (26.7) 5(16.7) 8 (26.7) 0.572
for potential confounding vari- |SCED 3 22 (73.3) 25 (83.3) 22 (73.3)
ables utilizing generalized esti-  Employment status
mating equation models (GEE)  ynemployed 10 (33.3) 12 (40.0) 15 (50.0) 0.418
with appropriate link functions  gmployed 20 (66.7) 18 (60.0) 15 (50.0)
and distribution assumptions | come (IDR)
to assess differential changes | oy income 16 (53.3) 18 (60.0) 15 (50.0) 0.731
in outcomes over time and pionincome 14 (46.7) 12 (40.0) 15 (50.0)
between groups. Prenatal education
4. RESULTS $o 9.(30.0) 11(36.7) 4(13.3) 0.109
o , es 21(70.0) 19 (63.3) 26 (86.7)
Overall, 90 individuals with = 0o on ™ 473 (058)  5.03 (0.67) 5.00 (0.70) 0.153

T2DM were randomized to dark
chocolate treatments (n = 30),
carrot juice intervention (n =
30), and control group interven-
tion (n = 30). The overall com-
pliance of patients to the both
interventions was optimal. No

Table 1. Comparisons of participants’ sociodemographic and clinical data according to

group (n=90). Note: n: number, SD: standard deviation, IDR: Indonesian rupiah rate, ISCED:
international standard classification of education. Data are presented as the mean # standard
deviation (SD) or frequency (n) and percentage (%). aChi-square statistics, with p-value. b
Analysis of variance, with p-value. p<0.05 indicates statistical significance

Control Group (n = 30), Mean (SD)

Carrot juice Group (n = 30), mean (SD)

Dark chocolate (n = 30), Mean (SD)

Baseline 30 min  Diff (95% Cl), p Value Baseline 30 min Diff (95% Cl), p Value  Baseline 30 min Diff (95% CI), p Value
4.73 5.50 -0.77 5.03 3.60 1.43 5.00 (0.70) 2.87 2.13
(0.58)  (0.51)  (-1.056~-0.478)**  (0.67)  (0.72)  (1.245~1.622)** " \"'Y) (043)  (1.827~2.439)%*

Table 2. Pain labor score before and after the intervention in participants (n = 90). Note. n: number, SD: standard deviation, Diff:
difference between after and before, Cl: confidence interval. Paired sample T-test for differences (95% Cl), with * p < 0.05; ** p <

0.001.

Between Group

Within-Time

Ref Baseline & Carrot juice vs. Con-  Dark chocolate vs.

Interaction Group

Interaction Group (Dark chocolate) x Time, Ref:

(Carrot juice) x Time, Ref: (Control

o trol group Control group . . (Control group) x Time
(95% ClI), p Value B (95% CI), p Value & (95% Cl), p Value group) x Time B (95% Cl), p Value B (95% CI), p Value
-0.400 0.300 0.267 -2.200 -2.900

(-0.505~-0.295) ** (-0.012~0.612) (-0.053~0.586)

(-2.252~-1.875) ** (-3.297~-2.503) **

Table 3. Evaluation of the intervention on the pain labor in participants based on general estimating equation analyse (n = 90). Note:
n: number of participants, B: regression coefficient, Cl: confidence interval. B values and 95% Cls were estimated using generalized

estimating equations with * p < 0.05; ** p < 0.001.

statistically significant differences were noted in socio-
demographic or clinical characteristics, including age,
gestational age, cervical dilatation, employment status,
education level, income, and prenatal education as well
as the baseline outcome of labor pain (Table 1)

The univariate analysis of the primary outcome evalu-
ation is presented in Table 2. Participants in the control
group had increased levels of pain, after 60 minutes of
the study. In the carrot juice and dark chocolate groups
there were significant reductions in labor pain after
intervention (Table 2).

The intervention effects on labor pain after the 60
minutes intervention was shown in Table 3. There were
significant within-time-induced differences in pain labor
before and after the intervention. After full adjustment,
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the significance of the interaction group x time analysis
for all biomarkers revealed that participants in the car-
rot juice group exhibited significant reductions in labor
pain (8 = -2.200; 95% CI = -2.252~-1.875). Besides,
participants in the dark chocolate group had significant
declines (3 = -=2.900; 95% CI = -3.297~-2.503) after the
intervention compared to the control group (Table 3.

5. DISCUSSION

In this quasi-experimental study, we revealed that
dark chocolate and carrot juice treatments significantly
declined labor pain after the intervention among primi-
gravida women. Our purpose was to compare the score
labor pain intensity between the two interventional
approaches and the control group. The results suggested
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that the NPRS scores of the three groups showed sig-
nificant differences. In accordance with prior research,
which suggested dark chocolate (11), and carrot juice
(15, 16) as a non-pharmaceutical, effective, and easy-to-
use strategy for menstrual pain management, these data
supported these recommendations.

In line with previous study, healthy participants who
consumed chocolate powder decreased the nuclear fac-
tor-kappa B activation in peripheral blood mononuclear
cells (21). In fact, labor was associated with activation of
nuclear factor-kappa B and will be increased the pros-
taglandin (22). Endogenous opioids cause a euphoric
mood and lower pain sensitivity by interacting with neu-
rotransmitter systems (9), creating an analgesic effect to
decline the pain. Another possible mechanism of dark
chocolate reduced the labor pain, may be the mecha-
nism of polyphenols' antioxidant and cortisol-lowering
actions, have been proposed. For instance, catechin and
epicatechin, the two most prevalent flavonoid molecules
in cocoa, can pass the blood-brain barrier and exert
neuroprotective benefits via antioxidative activity (23).
In addition, a chocolate intervention rich in polyphe-
nols decreased salivary cortisol levels, which is known
to modulate the hypothalamic-pituitary-adrenal (HPA)
axis (24). Given that the HPA axis is involved in pain and
stress-related disorders (9, 24), the reduction in cortisol
and polyphenols' antioxidant caused by chocolate con-
sumption may contribute to the pain-regulating effects
of cocoa.

In the present study, we found that the carrot juice
with carotenoids compounds group had lower labor
pain after an 8-week intervention compared to the
control group. In addition, a previous study found that
carotenoids had a strong inhibitory effect on prosta-
glandin (25); in fact, prostaglandin has an impact on the
pain experienced during labor (26, 27). Carotenoids was
significantly correlated with pain and antidepressant
in Rats with fibromyalgia models (28). A meta-analy-
sis study revealed that the potential antioxidant impact
of carotenoids on reduce interleukin-6 (IL-6). IL-6 was
significantly correlated with pain among primigravid
mother during the first stage labor (29). Serum levels of
carotene and lycopene were lower in women who gave
birth prematurely due to spontaneous causes. In com-
parison, higher levels were associated with a decreased
risk of premature birth (30). Consequently, carotenoids
with both anti-inflammatory and antioxidant capabili-
ties appear to be a prime example of naturally occurring
chemicals able to relieve labor pain.

To the author's knowledge, this is the first study to
examine the impact of dark chocolate and carrot juice
therapies on labor pain among primigravida. Although
identifying the immediate effects of a 30-minutes treat-
ment is vital, long-term intervention and follow-up is
also required. Our study did not examine the potential
influence of individual differences in research on a fam-
ily's or husband's support and physical activity before
labor. Due to the study's quasi-experimental methodol-
ogy, causality could not be determined. Future studies
endeavored to investigate the previous physical activity,
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explore the family's or husband's as well as the long-
term intervention and follow-up.

6. CONCLUSION

This finding demonstrated that dark chocolate and
carrot juice therapies independently lowered pain labor
in primigravida mothers, making them a viable treat-
ment for advanced pain labor. These results show that
midwives and health professionals could play a signifi-
cant role in enhancing intervention for women by advo-
cating pain labor measures such as dark chocolate and
carrot juice drinking in stage-1 of birth delivery among
women with primigravida.

+ Patient Consent Form: All participants were informed about
subject of the study
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