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ABSTRACT

Background: Insufficient postpartum care can negatively affect mothers’ health. The aim of the Korean Medicine-based Postnatal Healthcare
Program (KMPHP) is to prevent and treat Sanhupung by rapid intervention in postpartum care.

Methods: A retrospective study was conducted using data from 37 postpartum women who participated in the KMPHP between April 2019
and April 2020. The women had received at least one type of Korean medicine treatment (herbal medicine, acupuncture, electroacupuncture,
pharmacoacupuncture, or Chuna manual therapy) for at least one session. General characteristics were collected from the medical records,
and postpartum symptoms (taken from a questionnaire) were investigated. Outcome measures included pain intensity, quality of life (QoL),
and postpartum depression.

Results: The effectiveness of the KMPHP was determined using the paired-sample Wilcoxon test and significant improvements in the scores
were observed using the Korean version of the Edinburgh Postnatal Depression Scale (from 8 to 5, p < 0.01), EuroQol-5 Dimension-5L (from
0.82 t0 0.83, p = 0.02), and EuroQol Visual Analog Scale (from 70 to 80, p < 0.01). The womens’ pain scores (Numeric Rating Scale) reduced
from 4 to 3 after treatment, but the difference was not significant. As a result of analyzing the effects of each intervention, herbal medicine
show a significant effect on womens’ depression, QoL and pain, and non-pharmacological intervention showed synergistic effects with herbal
medicine.

Conclusion: Korean medicine-based interventions may be effective in the management of postpartum health by improving mothers’

emotional status, QoL, as well as reducing pain.
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Introduction

The postpartum period is a critical time for women during
which they undergo intensive health recovery; if poorly
managed, it can lead to complications [1]. As maternal age at
delivery rises, so does the number of pregnancies at 35 years
and above, high-risk pregnancies, and multiple pregnancies
due to increased numbers of in vitro fertilization, which can
necessitate professional interventions in postpartum health
management [2]. Western medicine for postpartum care
has mainly focused on examining organ damage in various
pathological conditions related to delivery and postpartum
complications, pelvic floor physiotherapy, mental health,
and managing reproductive health.

In Traditional Korean Medicine theory, symptoms that

manifest during the postpartum period are collectively
called “Sanhupung,” and a more comprehensive medical
management is emphasized during this phase [3,4].
Sanhupung, a culture-specific condition/disease associated
with postpartum management, is a concept unique to Korea,
and numerous studies have emphasized the importance
of treating the condition/disease as it can affect a mother’s
recovery [5]. As one of the major conditions/diseases caused
by inadequate postpartum management, its importance is
recognized not only in Korea, but in other countries such as
China [6].

Sanhupung can be largely classified into musculoskeletal,
gastrointestinal, respiratory, neurological, circulatory, and
psychological symptoms. Musculoskeletal symptoms
(78.08%) such as bone and joint pain are the most
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common forms of Sanhupung, followed by neurological
symptoms such as sleep disorders and depression, and
circulatory symptoms such as edema [7]. Korean medicine
(KM) interventions for postpartum management include
acupuncture, moxibustion, dry cupping, and herbal
medicine (HM), amongst others. Korean medicine doctors
(KMD) prescribe individualized treatment according to the
mother’s symptoms to prevent the deterioration of health
which may occur in the absence of appropriate postpartum
care [8].

Recently, several local governments in Korea have
initiated HM supporting programs for postpartum women,
as they tend to be costly, and are not covered by national
health insurance. To date, no central government agency
has implemented a comprehensive KM management
program for postpartum women. However, as part of a
public health care project the Korean Medicine-Based
Postnatal Healthcare Program (KMPHP) was set up by the
National Medical Center (NMC), and has operated since 2017.
Moreover, it has expanded the range of eligible participants
for the KMPHP to focus mothers residing in Seoul (Type 1
or 2 medical aid beneficiaries or national health insurance
subscribers with a median income of < 80%), who have
given birth in the last three months. The reason for the
KMPHP is to prevent or treat postnatal symptoms, physical
and emotional discomfort, and to aid rapid postpartum
recovery.

All public health projects need to measure the direction
and magnitude of benefits and harm by conducting robust
evaluation studies. This study aimed to quantitatively
evaluate the effectiveness and safety of the KMPHP run
by the NMC with the help of an adjusted before-and-after
comparative study design using data obtained from mothers
who participated in the KMPHP.

Material and Methods

This was a performance evaluation study in which
a public hospital conducted public health projects
targeting the vulnerable and evaluated the effectiveness
of the projects. As this study was aimed at all mothers
who participated in the KMPHP, a target sample size to
power the study was not calculated; the medical records
of all postpartum women enrolled in the KMPHP were
retrospectively analyzed.

The study protocol was approved by the Institutional
Review Board of the NMC (IRB no.: NMC-2006-019) on June
11, 2020. Informed consent was waived by the IRB because
this was a retrospective study.

1. Participants of the KMPHP

This retrospective study included postpartum women
who had given informed consent to participate in the
KMPHP, after reading posters or pamphlets about the
program placed within hospitals, or after being informed
about it at a health center between April 1, 2019 and April
30, 2020. All participants in the KMPHP who had completed
the postpartum symptoms questionnaire before and after
participation in the program, and for whom outcome
variables of interest could be assessed, were included
in this study. In contrast, postpartum women who had
visited a hospital for Sanhupung, but were not eligible to
participate in the KMPHP, or whose postpartum symptoms
questionnaire results were not obtained, were excluded
from the study.

2. The KMPHP

During their 1st visit, mothers had received an in-person
consultation and examination from a KMD and had been
prescribed HM for postpartum recovery based on their
symptoms and body constitution. They were prescribed a
20-day supply of HM to be taken twice daily. Additional HMs
had also been prescribed depending on the conditions of
the participants of the KMPHP.

If necessary, an experienced KMD with more than
10 years of clinical experience performed acupuncture,
electroacupuncture, pharmacoacupuncture, Chuna manual
therapy (CMT), and dry cupping based on chief complaints.
Non-pharmacological treatments, including acupuncture
and CMT, had been scheduled according to the mothers’
convenience.

3. Outcome measurements

Three outcomes including quality of life (QoL), pain
intensity, and postpartum depression levels were assessed.
QoL was measured using the EuroQol-5 Dimension-5L (EQ-
5D-5L) and EuroQol Visual Analog Scale (EQ-VAS); pain
intensity and depression were measured using the Numeric
Rating Scale (NRS) and the Korean Version of the Edinburgh
Postnatal Depression Scale (K-EPDS), respectively [9-11].

The EQ-5D-5L is a QoL measurement tool consisting
of five areas: mobility, self-care, manual activities, pain/
discomfort, and anxiety/depression. There are five domains
for each area, and it is reported that the ceiling effect is less
and validity is higher than EQ-5D-3L. The Korean version
of this tool was developed, and the validity and reliability
were checked [9]. The EQ-VAS is a scale that measures QoL
in terms of state of health and it does so in the form of self-
reporting using an analogue vertical line from 0 (the worst)
to 100 (the best), and is an auxiliary measure for the EQ-
5D. The NRS is a method of determining pain by expressing
the degree of pain one is currently feeling in the range of
0 (no pain) to 10 (extreme pain), and can be evaluated very
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simply and quickly [10]. The EPDS consists of 10 questions
that indicate the emotional state of the mother in the past
week, including depression, anxiety and fear, guilt, and
self-harm accidents. For each question, 0,,2, or 3 points are
given according to the symptoms, and the total score of the
10 questions is between 0 and 30; the higher the score, the
higher the risk of postpartum depression. In this study, the
K-EPDS, which reported adequate validity and reliability,
was used [11].

Outcome variables were measured once at the first visit
and again after a maximum of two herbal prescriptions
were completed.

Based on the examination records from the first
outpatient visit, the following general characteristics of
the mothers were analyzed: age, body mass index (BMI),
history of alcohol use, smoking status, and pregnancy and
delivery-related characteristics. For the characteristics
related to postpartum symptoms, the chief complaints
and accompanying symptoms were investigated using a
questionnaire.

4. Statistical analysis

Continuous variables were expressed as mean + standard
deviation or median and interquartile range depending on
the normality, and categorical variables were expressed as
count and percentage (n, %) with the results of the Chi-
square test Either A paired t test or paired-sample Wilcoxon
test, followed by a Shapiro-Wilks normality test was used to
compare outcome variables before and after treatment.

In addition, to precisely analyze the effectiveness of

Table 1. General Participant Characteristics (n = 37).

Variables
Age (y)

No
History of alcohol use

Yes
BMI

Primipara
Obstetrics history

Multipara

Natural
Delivery method

Cesarean

Bottle/mixed

Feeding
Breast-feeding
Early

Start of postpartum period care*
Late

each component of the program such as HM and non-
pharmacological KM interventions, cross-sectional, time
series, feasible generalized and least squares method
(FGLS) regression analysis was used. FGLS has advantages
in adjusting confounding factors, heteroscedasticity,
and autocorrelation due to repeated measurements. The
effect of each treatment was identified through the main
explanatory variables like the number of HM prescriptions
and whether or not non-pharmacological treatments were
used, and synergistic effects were confirmed through the
3-way interaction term of the two variables and pre-post
variable.

All statistical analyses were performed using STATA MP
Version 16.1 (Strata Corp, College Station, TX, USA) with the
level of statistical significance at p < 0.05.

Results

1. General characteristics of patients

A total of 37 postpartum mothers had completed the
postpartum symptoms questionnaire before and after
participating in the KMPHP. The mean age range of the
women was 28-43 years, they were normal to overweight,
and most women had previously more than 1 child. Most
women chose to give birth naturally and breast fed their
child. Postpartum care was mostly late for these women
(Table 1).

Frequency (%) / mean + SD (range)
34.84 +2.81 (28-43)
27 (72.97)
10 (2703)

23.76 +3.45 (17.63-32.91)

15 (40.54)
22 (59.46)
25 (6757)
12 (32.43)
17 (45.95)
20 (54.05)
12 (32.43)
25 (6757)

*Early: < 6 weeks after delivery, late: > 6 weeks after delivery.
BMI = body mass index.
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2. Characteristics and treatment of postpartum
symptoms

2.1. Chief concerns

The most common complaint was joint pain (81.09%).
Other symptoms included cold sensation, swelling, dizziness,
lower abdominal pain, and dyspepsia (Supplementary Table 1).

2.2. Accompanying symptoms

The most common accompanying symptom was joint pain
(n =37,100%), followed by digestive discomfort (n = 13, 35.14%),
cold sensation (n = 9, 24.33%), defecation discomfort (n = 6,
16.22%), and swelling (n = 4, 10.81%; Supplementary Table 1).

2.3. Treatment intervention

All 37 mothers were prescribed HM based on their
symptoms (n = 37, 100%; Supplementary Table 2). The
second most common intervention was acupuncture (n =
27, 72.97%) and the third was dry cupping (n = 22, 59.46%;
Supplementary Table 2).

3. Program evaluation

3.1. Pre- and post-program evaluation

After completing the KMPHP, changes in the outcome
variables K-EPDS, EQ-5D-5L, EQ-VAS, and NRS scores were
analyzed using a paired-sample Wilcoxon test, as the
normal distribution was not assumed by the Shapiro-
Wilks normality test. The mean number of days until the
measurement of outcome variables was 36.30 + 12.75 days
after the first visit.

The mean K-EPDS score significantly decreased from 8 (4-
9) before treatment to 5 (2-9) after treatment (p < 0.01). The
mean EQ-5D-5L score significantly increased from 0.82 (0.78-
0.82) before treatment to 0.83 0.81-0.86) after treatment (p =
0.02). The mean EQ-VAS score, a QoL indicator, significantly
increased from 70 (60-80) before treatment to 80 (70-85)
after treatment (p < 0.01). The mean NRS score, a subjective
pain measure, decreased from 4 (3-6) to 3 (2-3); however, the

difference was not significant (p = 0.05; Table 2).

3.2. Evaluation of the effect of each intervention on
outcomes using FGLS

KM doctors in the KMPHP provided individualized
treatment for the participants based on the original KM
diagnosis , and they were delivered by KM modalities
(Supplementary Table 2). At this time, in order to precisely
analyze the effect of each KM intervention on the outcomes,
FGLS regression analysis with confounding factors adjusted,
was conducted.

The K-EPDS assesses postpartum mothers’ emotional
states. Relatively the older mothers were, the higher the
scores for depression were(p < 0.001). And mothers who
had undergone a Cesarean section scored higher than
those who had given birth through vaginal delivery (p <
0.001). As a result of analyzing the effects of HM and non-
pharmacological intervention through interaction terms,
HM decreased the EPDS scores 3.36 (p < 0.001). Mothers who
had undergone non-pharmacological treatments, including
acupuncture, dry cupping, pharmacoacupuncture and CMT
with additional HM prescription showed a significant EPDS
score reduction of -3.89 (p < 0.001; Table 2).

The EQ-5D-5L measures QoL. The mean EQ-5D-5L scores
were significantly lower among older mothers, those with
a history of alcohol use and multipara, and those who
had undergone a Cesarean section, whereas scores were
significantly higher among breastfeeding mothers (p <
0.001). HM significantly increased the mean EQ-5D-5L score
by 0.07 when the effects of other explanatory variables
were controlled (p < 0.001). Mothers who received NP
treatment plus additional HM had a significantly lower QoL
from the beginning (p < 0.001) and showed relatively less
improvement after treatment compared with mothers who
took HM only once (p < 0.001).

Older mothers, and those with a history of alcohol use,
high BMI, and multipara had significantly lower EQ-VAS
scores (p < 0.001). Mothers who had undergone a Cesarean
section and those who were breastfeeding had significantly

Table 2. Comparison of K-EPDS, EQ-5D-5L, EQ-VAS, and NRS Scores Before and After Treatment on the Initial Visit.

Score before treatment

Rating scale/ questionnaire (median, IQR)

K-EPDS 8 (4-9)
EQ-5D-5L 0.82 (0.78-0.82)
EQ-VAS 70 (60-80)
NRS 4 (3-6)

Score after treatment

(median, IQR) P
5 (2-9) <o0.001"
0.83 (0.81-0.86) 002
80 (70-85) <0001™
3(2-3) 0.05

*K-EPDS, EQ-5D-5L, EQ-VAS, NRS scores are assumed to be non-normally distributed based on the Shapiro-Wilks normality test.

'Statistically significantly decreased from baseline (p using paired-sample Wilcoxon test).

T Statistically significantly increased from baseline (p using paired-sample Wilcoxon test).

EQ-5D-5L = EuroQol-5 dimension-5L; EQ-VAS = EuroQol visual analogue scale; K-EPDS = Korean version of Edinburgh postnatal depression scale; NRS =
numeric rating scale.



J. Seo et al / Korean Medicine-Based Postnatal Healthcare Program 121

higher EQ-VAS scores (p < 0.001). HM significantly
improve the EQ-VAS score by 12.35 (p < 0.001), indicating
an improvement in QoL. Adding non-pharmacological
treatment significantly increased the EQ-VAS score to 4.14
(p < 0.001). In addition, a synergistic additive effect of an
improvement of 8.21 was reported when additional HM was
administered (p < 0.001).

The NRS is a subjective measure of pain. NRS score
significantly decreased with lower maternal age (p < 0.001),
but significantly increased with a history of using alcohol,
and higher BMI (p < 0.001). Similarly, multiparous mothers
(p < 0.001) had significantly higher NRS scores. HM
significantly reduced the mean NRS score by -2.03 (p < 0.001).
The mean NRS score for mothers who received both HM
and non-pharmacological treatment additionally decreased
to -0.96 (p = 0.03), but no significant difference was observed
among mothers who received HM for a longer period of
time (p = 0.41; Table 3).

3.3. Adverse drug reactions and infant’s response

One participant in the KMPHP had diarrhea during the
first three days of taking her medications. None of the
women reported unusual responses from their children, and
14 women reported that their children had healthy growth.
Some women reported that the hands and feet of their
children got warmer after breastfeeding.

Discussion

The need for postpartum medical interventions and
management is being emphasized with the increasing
number of pregnant mothers of advanced maternal age
(= 35 years), high risk pregnancies, multiple pregnancies
due to assisted reproductive technology, and child delivery
by Cesarean section [12]. Statistics from Korean National
Health Insurance during 2008 to 2012 on pregnancy and
postpartum conditions/diseases, revealed the number of
patients increased by 7.9% per year, from approximately
53,000 in 2008, to 67,000 in 2012. This increase was
substantial considering the decreasing trend in the number
of births. Similarly, medical costs increased at an annual
rate of 9.9% [13].

Over the last decade, complementary and alternative
medicine (CAM) has been used worldwide for maternity
management and for patients with chronic conditions/
diseases [14,15]. Women from Asian and Latin cultural
backgrounds prefer using specific conventions based on
CAM theory [16,17]. A Chinese study reported that 45%
of mothers take HMs after childbirth and undergo CAM
treatments, including acupressure, massage, reflexology,
and acupuncture, combined with HM [18,19]. Some studies
have reported significant improvement among mothers
with postpartum depression after HM interventions,

electroacupuncture, and moxibustion [20].

KM has the original concept of Sanhupung, which
covers various symptoms and weaknesses experienced by
postpartum mothers. Korean mothers, particularly those
with high-risk pregnancies, are deeply concerned about
this [21]. As it is known that Sanhupung can be effectively
prevented and treated with KM, and the NMC of Korea has
recently (2017) implemented a public health program that
provides such treatments to vulnerable mothers [22].

The total number of women studied in this retrospective
evaluation analysis was 37, with the mean age being 34.84
+ 2.81 years. The most common postpartum symptom
of Sanhupung was joint pain (81.09%), followed by cold
sensation and swelling, which is consistent with the
findings by Jang et al [23]. A study in China, which has
a similar postpartum management culture, reported
the main purpose of postpartum CAM was to reduce
postpartum pain (22.20%) and give relief to the mothers
[19]. The high percentage of patients with postpartum joint
pain may be attributed to the physiological changes that
occur during pregnancy due to secretion of the hormone
relaxin (which relaxes the ligaments in the pelvis), and the
higher preference for KM treatments for musculoskeletal
conditions/diseases.

All participants of the KMPHP had received a personalized
prescription from the KMD for HM and additional non-
pharmacological treatments depending on their symptoms
and situations. In this study, HM, including Xiong qui tiao xue
yin, Gui zhi tang, Da bu tang, and Bu xu tang, was commonly
prescribed (Supplementary data). Acupuncture was the most
common non-pharmacological treatment (n = 27, 72.97%),
followed by dry cupping (n = 22, 29.73%). Ten women (27.03%)
had received pharmacoacupuncture. No HM-associated
adverse drug reactions were observed in this study. A previous
study examining the effects of HM among 498 postpartum
mothers also reported no adverse drug reactions, indicating
that postpartum use of HM is relatively safe [24].

In the paired-sample Wilcoxon test assessment of the
KMPHP’s effectiveness, significant improvements in the
K-EPDS, EQ-5D-5L, and EQ-VAS scores were observed upon
program completion (p < 0.01, p = 0.02, p < 0.01, respectively).
Of the 37 women, 20 (54.05%) showed an improvement in
NRS score by a value of at least 1. The minimal clinically
important difference (MCID) for the EPDS has been seldom
explored, and there is no consensus about how to determine
the optimal MCID value. A recent study recommended an
improvement of 4 points, but the study was conducted on
participants in the KMPHP with postpartum depression; in
this current study, most mothers had Sanhupung, which
consisted of mainly physical symptoms, so there was little
room for improvement after treatment. Thus, it was unlikely
to reach MCID [25]. The EQ-5D-5L significantly improved by
0.01 and mean EQ-VAS score significantly increased from
70 before the program to 80 (p < 0.01) after the program.
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However, no identifiable single MCID for the EQ-5D values
or EQ-VAS scores was found; the estimates varied based
on patient group, clinical context, and sociodemographic
factors [26]. Furthermore, there is currently no agreement
on the MCID in pain and little is known about which
contextual factors cause variation [27]. In this current study,
the improvement of the NRS score was not statistically
significant and could not be more than the MCID. However,
a previous qualitative study reported the benefits of pain
reduction and improved psychological health through
the KMPHP [28]. Although not known by quantitatively
measured values, this qualitative study showed the value
of the program, which could not be known simply through
objective evaluation indicators via patients’ narratives.

A FGLS regression analysis was performed to assess the
effects of the KMPHP by intervention while controlling for
the effects of other explanatory variables. HM significantly
decreased the K-EPDS scores by -3.36 (p < 0.001) and adding
both non-pharmacological treatment and a 2nd HM
prescription significantly reduced the mean K-EPDS score
by -3.89 (p < 0.001). This indicated that greater alleviation
of postpartum depression may be achieved using non-
pharmacological treatments such as acupuncture,
pharmacoacupuncture, and CMT combined with HM.
Acupuncture, one of non-pharmacological interventions of
KM, may relieve depression and anxiety in infertile women
and shows similar therapeutic effects to antidepressants
but with fewer side effects [29,30]. It has also been reported
that KM-based treatment of postpartum depression,
such as acupuncture, is more effective and causes fewer
side effects compared with antidepressant monotherapy
[31]. Consultation experience and establishing positive
relationships between the KMD and participants in the
KMPHP during non-pharmacological treatment has also
been reported to enhance the effect of the treatment [32].

In Western medicine, treatment of postpartum depression
is classified into pharmacological treatment based on
antidepressants and non-pharmacological treatment,
including cognitive behavioral therapy. However, many
postpartum women reject Western medication for reasons
related to breastfeeding and drug side effects [33]. Based
on these results, HM from natural products and non-
pharmacological treatments of KM can be considered as an
alternative treatment for postpartum depression.

HM significantly improved the mothers’ QoL score on
the EQ-5D-5L by 0.07 (p < 0.01) and the EQ-VAS by 12.35 (p <
0.001), while the effects of other confounding variables were
controlled. In contrast, the effects of non-pharmacological
treatment and additional HM treatment on maternal QoL
were inconsistent in both parameters. As healthcare services
are becoming more patient-oriented, understanding patient-
reported outcomes such as QoL is becoming increasingly
important. Assessing the patients!/ subjective experience
is essential while making clinical decisions or policies.

Thus, the observation wherein HM-based interventions
significantly improved the mothers!/ QoL is meaningful.

NRS scores decreased significantly with increasing age
and was significantly higher among those with a greater
BMI. Similarly, the scores were significantly high among
multiparous mothers and those who had a history of
alcohol consumption. The mean NRS score significantly
decreased by -2.03 among mothers who had received
HM (p < 0.001). Mothers who had undergone additional
non-pharmacological treatments achieved a synergistic
significant NRS score reduction of -0.96 compared with
those who did not (p = 0.03). Acupuncture widely alleviates
neuroinflammation and effectively reduces pain by reducing
prostaglandin-endoperoxide synthase 2 levels or inducing
the secretion of analgesic substances, and by inhibiting
intrinsic pain via diffuse noxious inhibitory control [34]. The
current study results suggest that HM may similarly manage
postpartum pain effectively.

Analgesics are used to treat postpartum pain in
Western medicine, especially for postpartum joint pain
[35]. Analgesics may pass into breast milk but not at
doses likely to cause hepatotoxicity. However, alternative
treatments may be suitable substitutes for analgesics if
there is concern [36]. The postpartum health management
program assessed in this study demonstrated that various
KM-based interventions, such as HM, acupuncture,
pharmacoacupuncture, and CMT, effectively manage
postpartum symptoms.

A limitation of this study was that the association
between each reported symptom and the specific
intervention could not be fully examined due to the small
sample size. The study outcome could be affected by the
complex treatments used for different patients and various
complaints. The comorbidity of patients and evaluation
results for infants were not reported. Furthermore, the
number of treatment sessions, such as acupuncture and
CMT, were limited as it was difficult for postpartum mothers
to visit hospitals. In addition, as this program was executed
by a public medical institution with a public medical budget,
there was a limit to supporting medical cost per person. As
this study was conducted retrospectively, a control group
could not be included. In the future, a follow-up study
examining the long-term effects of the KMPHP in a larger
number of mothers or comparing outcome variables with
control groups at different time points is needed.

Conclusion

The KMPHP comprising pharmacological and non-
pharmacological treatments showed significant effects on
postpartum depression, QoL, and levels of pain. Significant
synergistic effects between HM and non-pharmacological
treatments were observed using the K-EPDS, EQ-VAS and
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NRS scores. This study exploratively showed that the
KMPHP could potentially effectively alleviate pain and
depression, as well as improve QoL although a larger sample
size in a controlled study is necessary.
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