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Abstract

Background: Postpartum fatigue is the most common issue among postnatal women and it could not only
seriously affect the health of mothers but also bring about adverse impacts on their offspring. This meta-analysis
aims to synthesize nonpharmacological evidence and evaluate the effectiveness of interventions for reducing
postpartum fatigue among puerperae.

Methods: The Cochrane Library, PubMed, Embase, Web of Science, PsycINFO, CINAHL and ProQuest databases
were searched for papers published from inception until June 2021. Grey literature was searched using OpenGrey.
Randomized controlled trials (RCTs) or controlled clinical trials (CCTs) evaluating nonpharmacological interventions
conducted during 0 ~ 78 weeks postpartum for fatigue reduction were eligible for inclusion. The methodological
quality of the included studies was independently assessed by two reviewers using the Cochrane risk-of-bias tool
and the risk of bias in nonrandomized studies of interventions. Cohen’s kappa coefficient was used to measure
inter-rater agreement. The meta-analysis was conducted using Review Manager 5.3.

Results: Seventeen published clinical trials matched the eligibility criteria and ten studies involving 1194
participants were included in this meta-analysis. The intervention start time varied from immediately postpartum
care to 1 year after delivery, and duration ranged from 1 day to 3 months. The results revealed that exercise (SMD =
—1.74,95% Cl=-261 to — 0.88) and drinking tea (MD =—3.12, 95% Cl =-5.44 to — 0.80) resulted in significant
improvements in women's postpartum fatigue at postintervention. Drinking tea may have beneficial effects on
depression (MD =—2.89, 95% Cl=-4.30 to — 1.49). Positive effects of psychoeducational interventions on
postpartum fatigue or depression were not observed. Physical therapies including mother-infant skin-to-skin
contact, taking warm showers and breathing lavender oil aroma were used for reducing postpartum fatigue. No
significant risk of publication bias was found. Small number of included studies and sample sizes, not time-matched
conditions of control groups, high heterogeneity and the risk of bias within the included studies were the main
limitations of our review.
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results.

Conclusions: This review provides evidence that exercise and drinking tea may be effective nonpharmacological
interventions for relieving postpartum fatigue. More effective and targeted exercise programs need to be further
studied. Rigorous RCTs of drinking tea are needed. Caution is required when interpreting the findings due to the
limitations of our study. Further studies are still needed to validate our findings and increase confidence in the
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Background
Postpartum fatigue is considered the most common
issue that postnatal women confront when they transi-
tion to motherhood [1]. Postpartum fatigue is described
as overwhelming feelings of exhaustion, and decreases in
physical and mental capacity [2]. It is highest in the days
after giving birth. These symptoms may disturb approxi-
mately 64% of mothers in their postpartum stage [2]. It
was reported that 38.8, 27.1 and 11.4% of women per-
ceived fatigue at 10 days, 1 month and 3 months after de-
livery, respectively, which indicates that the influence of
postpartum fatigue on puerperae is general and persist-
ent. Negative psychological symptoms (e.g., depression,
anxiety and stress), sleep problems and less effective par-
enting behaviours are closely associated with the severity
of postpartum fatigue [3-5]. Importantly, previous re-
search demonstrated that postpartum fatigue could not
only seriously affect the maternal health of mothers but
also bring about adverse impacts on their offspring [6].
Experiences of fatigue could negatively affect breastmilk
production, maternal-infant attachment and interactions
[5, 7, 8], thereby delaying the development of babies [5].
Hence, it is significant to deliberately avert and relieve
fatigue during the postpartum period via effective ap-
proaches. In fact, interventions for reducing postpartum
fatigue have particular advantages. They are not only im-
portant to puerperae’ physical relief but also have poten-
tial benefits on the improvement of maternal mental
health. Dennis et al. [9] suggested that preventing post-
partum depression could start from the perspective of
fatigue management. Compared with recommended psy-
chotherapy, fatigue management is less stigmatising and
may be an acceptable first step for women to seek assist-
ance and receive treatment for psychological issues [9].
Postpartum fatigue is an ongoing research issue. How-
ever, it is minimally examined and there is little evidence
for the effective treatment of postpartum fatigue [3, 9].
On the positive side, there is rapidly growing interest in
this area. Although studies of nonpharmacological inter-
ventions conducted in puerperae with the aim of redu-
cing fatigue are accumulating, different interventions
may lead to varied effects [10—13]. Previous relevant sys-
tematic reviews and meta-analyses have clarified the
positive relationship of postpartum fatigue and depres-
sion [3], the predictive factors of postpartum fatigue [1]

and the effects of exercise on pregnancy and postpartum
fatigue [14].

To the best of our knowledge, there is currently no
meta-analysis of nonpharmacological interventions spe-
cific for postpartum fatigue. Given that postpartum fa-
tigue duration is in direct proportion to the severity of
related health effects, it ranges from the first postpartum
weeks to several months [15]. A previous systematic re-
view [3] indicated that the longest follow-up time of
postpartum fatigue is 78 weeks after delivery. Therefore,
we defined postpartum as 0 to 78 weeks after giving
birth in our study. The aim of this study was to identify
existing nonpharmacological interventions offered to
postnatal women and to examine their effectiveness for
relieving postpartum fatigue.

Methods

Protocol and registration

The protocol has been registered in the International Pro-
spective Register of Systematic Reviews (PROSPERO [RRID:
SCR_019061]); registration number CRD42021234869.

Study design

This meta-analysis has been reported following the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analysis  statement (PRISMA [RRID: SCR_
018721]). The PRISMA checklist can be seen in
Additional file 1.

Search strategy

The focus of the review was to examine nonpharmacolo-
gical interventions for fatigue reduction in postpartum
women. Seven electronic databases, including the
Cochrane Library, PubMed, Embase, Web of Science,
PsycINFO, CINAHL and ProQuest, were searched for
articles published from inception until June 2021 with-
out time restrictions. An additional search of OpenGrey
was conducted for grey literature. First, we identified
main concepts including “postpartum”, “fatigue” and
“clinical trial” using the PICOS (Population, Interven-
tion, Comparison, Outcome and Study design) search
tool. Then for each concept, a combination of Medical
Subject Heading, Emtree terms and free terms [e.g.,
(postnatal OR postpartum OR delivery OR childbirth
OR birth OR parturition OR labour OR pregnancy)
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AND (fatigue OR mental fatigue OR lassitude OR ex-
haust* OR tiredness OR tired*) AND (clinical trial OR
randomized controlled trial OR controlled clinical trial
OR cohort)] was used. The final search strategies applied
are shown in Additional file 2. Moreover, a manual
search of reference lists was performed to thoroughly
identify relevant studies that were missed. Two authors
(JLQ and SWS) performed the search process
independently.

Eligibility/exclusion criteria for selecting studies

The inclusion criteria of this review were identified
based on PICOS: (1) Participants: women aged 18 years
or over who had a healthy pregnancy without postnatal
complications; (2) Intervention: nonpharmacological in-
terventions conducted during O ~ 78 weeks postpartum
with the primary or secondary aim of decreasing fatigue
symptoms. The intervention setting, frequency, timing
and duration were not limited; (3) Comparison: usual
care, placebo, waitlist or no interventions; (4) Outcomes:
the primary efficacy outcome was postpartum fatigue es-
timated as the rate or mean severity of fatigue; The sec-
ond efficacy outcome was psychological variables, such
as depression, anxiety or stress; (5) Study design: Clinical
trials adopting randomized controlled trials (RCTs),
quasi-experimental, before-and-after or prospective co-
hort study designs; and (6) Original articles published in
English. The exclusion criteria were as follows: (1) dupli-
cated publications (only the one with the most partici-
pants was included); and (2) studies without sufficient
data to be extracted.

After removing duplicates, two authors (JLQ and
SWS) independently screened the studies according to
the inclusion criteria in 2 steps: 1) title and abstract
screening and 2) full-text screening. A third author (LL)
was consulted to reach a consensus when there was any
uncertainty about the inclusion of an article.

Data extraction

A standardized data extraction sheet was used to extract
important information from the included studies. The
extracted data included first author, publication year,
country, study design, population, sample size (trial/con-
trol), intervention details (e.g., type, start time, duration
and frequency), control, evaluation time points, assess-
ment tools and outcomes. Two authors (JLQ and SWS)
independently extracted the data, and any inconsisten-
cies were resolved by a third author (LL).

Risk of bias assessment

For RCTs, the Cochrane risk-of-bias tool was used for
the quality assessment [16]. Studies were assessed based
on seven criteria (random sequence generation, allocation
concealment, blinding of participants and researchers,
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blinding of outcome assessor, incomplete outcomes data,
selective reporting and other bias). Bias was evaluated as a
judgement (high or low or unclear), and then each in-
cluded study was rated as having a high, moderate or low
risk of bias. The Risk of Bias in Nonrandomized Studies of
Interventions was used to assess the risk of bias of non-
RCTs [17]. Seven domains are evaluated in this tool (con-
founding, selection of participants into the study, classifi-
cation of intervention, deviation from the intended
interventions, missing data, measurements of outcomes
and selection of the reported results). An inter-rater reli-
ability score using cohen’s kappa [18] for risk of bias was
used. Cohen’s kappa coefficient is a statistical measure of
inter-rater agreement (<0: poor agreement; 0.0—0.20:
slight agreement; 0.21-0.40: fair agreement; 0.41-0.60:
moderate agreement; 0.61-0.80: substantial agreement;
0.81-1.0: almost perfect agreement). Two authors (JLQ
and SWS) assessed the risk of bias and evidence quality
separately.

Data analysis

We performed a meta-analysis utilizing Review Manager
5.3 (RRID: SCR_003581). For continuous outcomes, we
calculated mean differences (MDs) and 95% confidence
intervals (CIs) if the outcomes were measured using the
same tool. We used standardized mean differences
(SMDs) and 95% ClIs to combine studies when the same
outcome was measured by adopting different tools [19].
For the SMD, <0.20, =0.50, and > 0.80 are designated as
small, moderate and large effect sizes, respectively. The
heterogeneity among the analysed trials was examined
by standard chi-square and I-square statistics. If the P
value was >0.1 or I><50%, it indicated that there was
no observed heterogeneity, and the researchers
employed a fixed-effects model to combine the study re-
sults. If not, a random-effects model analysis was used
[20]. Publication bias was examined using Egger’s test
because it is not appropriate to use funnel plots when
analysing fewer than 10 studies [21].

Results

The identified citations were imported into EndNote
software (RRID:SCR_014001) and screened for dupli-
cates. The initial search of 7 databases revealed 2981 ref-
erences. A search of reference lists and OpenGrey
revealed 3 other relevant studies. After removing 879
duplicates, the titles and abstracts of the remaining 2105
articles were screened, which excluded 2068 articles and
left 37 full-text articles that were reviewed for eligibility.
Twenty studies were excluded for being abstracts and
protocols (n=2), interventions were not conducted in
the postpartum period (nz=6), could not find the full
text (m=1), studies not published in English (n=2),
studies without fatigue outcomes (z = 8) and studies not
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involving clinical interventions (n=1). Ultimately, 17
studies were included in this review, and 10 studies met
the criteria for meta-analysis. A PRISMA flow diagram
illustrating the detailed study selection process is shown
in Fig. 1.

Study characteristics

The study characteristics are summarized in Table 1.
Studies were published between 2003 ~ 2020. The 17 in-
cluded articles were conducted in different countries:
China (n =5), Iran (n = 4), the USA (n =2), Canada (n=
2), Turkey (n=2), Australia (n=1) and the UK (n=1).
A total of 2142 participants were included in this review.
The sample size ranged from 27 to 356 participants in
each trial. Eleven of the 17 included studies employed a
randomized controlled trial design.

Postpartum interventions were grouped into four
broad categories: exercise [12, 22-25] (n =5), psychoe-
ducational intervention [13, 15, 26-30] (n =7), drinking
tea [31, 32] (n =2) and physical therapy [10, 11, 33] (n =
3). The intervention duration ranged from 1day to 3
months. The intervention start time varied from imme-
diately postpartum care to 1 year after delivery. The
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corresponding finish time of intervention ranged from
parturition day to 1 year and 3 months postpartum. All
included studies described the baseline assessments, with
the scores for the intervention and control groups com-
parable at baseline. Additionally, the studies reported as-
sessment scores immediately after the intervention and
follow-up assessment scores at 1 month postintervention
[31, 32], 6 weeks [15, 27, 29] and 9 weeks postinterven-
tion [15], 2 months postintervention [22], 3 months post-
intervention [23, 25, 27, 29] and 6months [25]
postintervention. These trials adopted the MFI-20,
MESC, PES, VAS-F, FAS and FSC to evaluate the level
of postpartum fatigue; the EDPS, DASS-21, CES-D, VAS
for depression; and the PANAS and PSS were used to
assess psychological variables such as anxiety and stress.

Risk of bias in included studies

The quality of the study designs was low to moderate
overall. Several methodological limitations were ob-
served in the critical appraisal. Quality assessments of
the 11 included studies using an RCT design, with a risk
of bias graph and risk of bias summary, are described in
Fig. 2 and Fig. 3. All of the studies reported using

c
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.g database searching through other sources
§ (n=2955) (n=3)
35
__J v v
P Records after duplicates removed
(n=2079 )
£
s
g A\ 4
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Full-text articles assessed Full-text articles excluded,
z for eligibility > with reasons
3 (n=37) (n=20)
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— Studies included in conducted in the
qualitative synthesis postpartum period (n=6)
) (n=17) -Not find the full text (n=1)
-Published in another
- language (n=2)
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Fig. 1 PRISMA flow diagram
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randomization; however, two articles did not provide de-
tailed information about the randomization method. Six
studies reported sufficient details about allocation con-
cealment. Blinding of the participants and researchers
who delivered the interventions was not feasible because
the interventions were easy to identify. Therefore, all of
the studies are at a high risk of performance bias. Re-
garding detection bias, only four studies provided suffi-
cient explanations. Except for one study, all RCT studies
gave clear information about the incomplete outcome
data. No reporting bias was found in the included RCTs.
The results of the quality appraisal of the six nonrando-
mized studies are displayed in Table 2. Bias due to con-
founding factors, selection of participants into the study
and classification of interventions were low for all in-
cluded nonrandomized studies. Three articles were at
moderate risk of bias due to deviations from the
intended intervention. All of the studies were reasonably
reported and addressed missing data. In regard to bias in
the measurement of outcomes, considering that the in-
terventions were not blinded to the participants, all stud-
ies were judged as at moderate risk of bias. Bias in
selection of the reported results was not observed. Ac-
cording to the assessment results, the calculated cohen’s
kappa was 0.74, which suggested that there was a sub-
stantial agreement between two raters.

Meta-analysis results

We did not conduct a meta-analysis on the physical
therapy interventions. Because there are only three stud-
ies and the types of intervention are completely different
in each study. For the purposes of meta-analysis, three
types of interventions were undertaken: exercise, psy-
choeducational interventions and drinking tea. Only one
trial [28] reported the postpartum fatigue rate. Three tri-
als [15, 23, 25] without sufficient original data for meta-
analysis were thus not included. Ultimately, ten studies
that reported the mean fatigue scores and standard devi-
ations were included in the meta-analysis. For the sec-
ondary outcomes, since more than two studies reported
depression, a statistical combination was performed re-
garding this psychological outcome.

Effectiveness of exercise

Three studies examined the effects of exercise on fatigue
among postnatal women [12, 22, 24]. Pilates exercise,
aerobic exercise, yoga were chosen in this kind of inter-
vention. The intervention start time varied from 72h
after delivery to 6 weeks postpartum, and the interven-
tion duration ranged from 3 to 12 weeks.

Figure 4 shows the effect sizes of the exercise interven-
tion in terms of fatigue and depression. For the primary
outcome, three trials showed a postassessment of fatigue.
The heterogeneity was 2 =95% (P<0.0001), so a
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Table 2 Results of the quality appraisal of nonrandomized studies (n = 6)

Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 Domain 7 Judgement
Doering (2018) [16] Low Low Low Low Low Moderate Low Moderate
Gholami (2017) [29] Low Low Low Low Low Moderate Low Moderate
Hsieh (2017) [34] Low Low Low Low Low Moderate Low Moderate
Ko (2008) [25] Low Low Low Moderate Low Moderate Low Moderate
Milani (2017) [30] Low Low Low Moderate Low Moderate Low Moderate
Troy (2003) [32] Low Low Low Moderate Low Moderate Low Moderate

Notes: Domain 1: Confounding; Domain 2: Selection of participants into the study; Domain 3: Classification of interventions; Domain 4: Deviations from intended
interventions; Domain 5: Missing data; Domain 6: Measurement of outcomes; Domain 7: Selection of the reported results

random-effects model was applied. The pooled SMD
was -1.74 (95% CI=-2.61 to -0.88, Z=394, P<
0.0001), demonstrating that the exercise intervention
had a better effect on decreasing fatigue symptoms. For
the secondary outcome, depression data were presented
in two trials. No significant effects on reducing depres-
sion were indicated. Significant heterogeneity was not
detected (12 = 46%, P=0.17), so a fixed-effect model was
used. The pooled SMD was —0.05 (95% CI=-0.33 to
0.24, 2 =0.31, P=0.75).

Effectiveness of psychoeducational intervention

Five studies used psychoeducational intervention [13, 26,
27, 29, 30]. Psychoeducational intervention was most
frequently conducted via home visits, leaflet/booklet and
home calls in order to give women instructions of

relaxation, sleeping exercises, nutrition and so on. The
intervention start time varied from immediately postpar-
tum care to 6 month postpartum, and duration ranged
from 3 to 12 weeks.

Figure 5 displays the effect sizes of psychoeducational
interventions according to fatigue and depression at
postintervention and at the 8-week follow-up. Five stud-
ies displayed the results of psychoeducational interven-
tions on fatigue. We found no significant difference
between the two groups regarding fatigue. The hetero-
geneity was high (I*> =94%, P<0.0001), so a random-
effects model was applied. The pooled SMD was - 0.41
(95% CI=-0.92 to 0.11, Z=1.55, P =0.12). Similarly, no
significant effects on depression were noted in two trials
presenting the depression data. We used a fixed-effects
model because the heterogeneity was insignificant (I* =

A: Fatigue scores at postintervention

Heterogeneity: Tau®= 1.29; Chi*= 118.23, df= 6 (P < 0.00001); F= 95%
Test for overall effect: Z= 3.94 (P = 0.0001)

B: Depression scores at postintervention
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Fig. 4 Forest plots for the effect of exercise on fatigue (A) and depression (B) postintervention. Notes: Ashrafinia et al.'s study assessed general
fatigue (a), physical fatigue (b), reduced activity (c), reduced motivation (d), and mental fatigue (e)

Favours [experimental] Favours [control]
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A': Fatigue scores at postintervention
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C: Fatigue scores at 8-week follow-up
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Fig. 5 (See legend on next page.)
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(See figure on previous page.)

Fig. 5 Forest plots for the effect of psychoeducational interventions on fatigue at postintervention (A), depression at postintervention (B), fatigue
scores at the 8-week follow-up (C), and depression scores at the 8-week follow-up (D). Notes: Gholami et als study included two intervention
groups (i e-learning and ii: face to face), which had assessment scores. Giallo et al.'s study included two intervention groups (i: professionally led
telephone support and ii: self-directed written), and it used two independent scales (a: FAS and b: FSS) to assess fatigue symptoms in the same
group. Troy et al’s study examined morning fatigue (a) and evening fatigue (b)

41%, P =0.18). The pooled SMD was - 0.04 (95% CI = -
0.23 to 0.15, Z=0.39, P =0.69).

Eight-week follow-up fatigue and depression assess-
ments were presented in two trials. No significant effects
on relieving fatigue and depression were indicated. For
fatigue, we used a random-effects model because the
heterogeneity was I =58% (P =0.05). The pooled SMD
was - 0.08 (95% CI =-0.33 to 0.18, Z=0.60, P =0.55). In
regard to 8-week follow-up depression scores, compared
with the control groups, the participants in the interven-
tion group did not experience significant changes in de-
pression. There was no substantial evidence of high
heterogeneity (I> =0%, P=0.61); therefore, a fixed-
effects model was used. The pooled SMD was - 0.01
(95% CI=-0.21 to 0.18, Z =0.12, P = 0.90).

Effectiveness of drinking tea

Two studies examined the effectiveness of drinking tea
among participants who had poor sleep quality [31, 32].
Participants in the intervention group were required to
drink one cup of chamomile tea every day for 2 weeks.

The effectiveness of drinking tea on fatigue and de-
pression at postintervention and at the 2-week follow-up
were presented in two trials (Fig. 6). At postintervention,
significant differences were noted between the interven-
tion and control groups in regard to fatigue and depres-
sion. No significant heterogeneity was found in terms of
fatigue and depression (I* =0%, P=0.44; I =0%, P=
0.74). Therefore, a fixed-effects model was used. The
pooled MD was -3.12 (95% CI=-5.44 to —0.80, Z=
2.64, P=0.008) and - 2.89 (95% CI=-4.30 to - 1.49, Z =
4.04, P <0.0001).

At the 2-week follow-up, the results suggested that
there were no significant differences between the inter-
vention and control groups in regard to fatigue. There
was no evidence of significant heterogeneity (I* = 0%,
P =0.59). The pooled MD was —1.38 (95% CI =-3.58 to
0.81, Z=1.24, P=0.22). The results showed that tea
consumption had significant effects on depression at the
2-week follow-up. We used a fixed-effects model be-
cause the heterogeneity was 1> =0% (P=0.77). The
pooled MD was -2.05 (95% CI=-3.47 to —0.62, Z=
2.82, P =0.005).

Descriptive summary on effectiveness of physical therapy
Three studies [10, 11, 33] involving 492 participants ex-
amined the effect of physical therapy interventions on

postpartum fatigue. Mother-infant skin-to-skin contact,
taking warm showers and breathing lavender oil aroma
were approaches used as physical therapies. The inter-
vention started within 1 to 2 days postpartum. The
intervention frequency ranged from 1 to 3 times and
each intervention time varied from 10 to 30 min. Funda
et al. [10] investigated the efficacy of mother-infant skin-
to-skin contact on postpartum fatigue. The infant was
left in the prone position on the mother’s chest for 30
min in the first hour after the delivery. However, no sig-
nificant differences between groups were found on post-
partum fatigue. Hsieh et al. [33] instructed healthy
postpartum women to take warm showers for approxi-
mately 20 min on the second day after delivery. The re-
sults indicated that warm showers significantly
decreased postpartum fatigue in the intervention group
compared to the control group. Vaziri et al. [11] tested
breathing lavender oil aroma on managing postpartum
fatigue among primiparous women. A significantly posi-
tive effect of this intervention on fatigue, distress, posi-
tive and negative moods was observed between groups.

Publication bias

The potential publication bias was assessed by perform-
ing Egger’s linear regression test of exercise and psy-
choeducational interventions. For the primary outcome
fatigue at postintervention, Egger’s test suggested no in-
dication of publication bias of exercise (t=-1.84, p=
0.317) and psychoeducational intervention (t=-2.28,
p=0.052).

Discussion

Main findings

This review identified a total of seventeen published clin-
ical trials examining nonpharmacological interventions
(including exercise, psychoeducational interventions,
drinking tea and physical therapy) on postpartum fatigue
in postnatal women. Ten studies involving 1194 partici-
pants were included in the meta-analysis to examine the
respective effectiveness of each type of intervention.

The findings of the meta-analysis suggest that exercise
intervention significantly reduces symptoms of postpar-
tum fatigue (SMD = - 1.74, 95% CI =-2.61 to — 0.88, Z =
3.94, P<0.0001). This is consistent with the findings of
previous studies [34, 35], which clarified the necessities
and benefits of physical exercise for the overall health of
postpartum women. A meta-analysis [36] indicated that
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A: Fatigue scores at postintervention
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Fig. 6 Forest plots for the effect of drinking tea on fatigue at postintervention (A), depression at postintervention (B), fatigue scores at the 2-
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postpartum exercise was beneficial for decreasing post-
partum fatigue. However, postpartum women are still at
high risk for physical inactivity and rarely understand
how to engage in postpartum exercise [35]. The earliest
start time of exercise intervention was 72 h after delivery
among included studies and the exercise intervention
usually continue for at least 3 weeks. The American Col-
lege of Obstetricians and Gynaecologists (ACOG) sug-
gested that physical activity, including performing
muscle-toning exercises, could be restarted 6 weeks after

childbirth if the delivery was uncomplicated [37]. Daily
20 ~30min of regular moderate-to-intense exercise is
recommended [38]. A previous study reported that su-
pervised postpartum exercise lasting more than 8 weeks
is suggested for reducing postpartum fatigue [14].
Therefore, clinical staff should give evidence-based in-
structions involving detailed start time, duration and fre-
quency of postnatal exercises to help reduce women’s
postpartum fatigue and facilitate their postpartum
rehabilitation.
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For depression, the results showed that there were no
significant differences between the two groups (SMD = -
0.05, 95% CI=-0.33 to 0.24, Z=0.31, P=0.75). This is
inconsistent with the findings of a previous meta-
analysis [39], which reported that exercise reduced
symptoms of depression (SMD =-0.81, 95% CI =-1.53 to
-0.10) of mothers who had been diagnosed with depres-
sion. The insignificant results may be explained by the
fact that the two studies [12, 24] in our review did not
include participants with obvious depressed symptoms
at baseline. Therefore, a significant reduction in depres-
sion was difficult to observe after the exercise interven-
tion. It is worth noting that in Yang et al. [12]s study,
women reported feelings of mood relaxation and pres-
sure relief after the intervention, which suggested that
exercise may have potential efficacy for women’s mental
health. More research conducting exercise interventions
among puerperae is needed to confirm the true effect of
exercise on mothers’ psychological well-being.

Five studies performing psychoeducational interven-
tions showed no obvious differences in postpartum fa-
tigue and depression between the two groups at either
the postintervention or 8-week follow-up. It's worth not-
ing that studies with different psychoeducational aims
and strategies were combined in the meta-analysis,
which may be the reason for significant heterogeneity.
Psychoeducational interventions were offered to women
immediately postpartum and were aimed at resolving
various problems associated with postnatal health. This
type of intervention was mostly delivered via home visits,
leaflet/booklets and home calls. It is difficult to guaran-
tee the good compliance of participants due to a lack of
sufficient supervision and guidance. Therefore, it may be
difficult to perform psychoeducational interventions ef-
fectively. With the development of rapid electronic tech-
nology, people’s requests for health services have also
facilitated instant communication and promoted effi-
ciency in the transmission of information [40]. A previ-
ous study reported that web-based interventions had
better effects on improving postnatal depression than
home-based postnatal psychoeducational interventions
[41] and suggested that web-based interventions should
be introduced to mothers for better postnatal care.
Hence, psychoeducational interventions could be com-
bined with internet technology [42] or smartphones [43]
in the future to better manage the intervention imple-
mentation, observe the compliance of the participants
and improve the intervention efficacy.

In terms of drinking tea, the results showed that there
were significant differences in postpartum fatigue be-
tween the two groups at postintervention (MD = - 3.12,
95% CI =-5.44 to - 0.80, Z = 2.64, P =0.008), but no sig-
nificant differences were found at the 2-week follow-up.
The positive effects of drinking tea on relieving
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depression were obvious at the postintervention (MD =
-2.89,95% CI = -4.30 to — 1.49, Z = 4.04, P < 0.0001) and
2-week follow-up (MD = - 2.05, 95% CI = -3.74 to - 0.62,
7Z.=2.89, P=0.005). Postnatal women were required to
smell the aroma before drinking the tea. Aromatherapy
has been used for pain and anxiety relief, relaxation, and
creating a pleasant feeling in mothers [44—46], which
could help to relieve fatigue and depressive emotions.
Women in the intervention group reported the benefits
of drinking chamomile tea to be facilitating emotional
stability and relaxation and having an aromatic fra-
grance, which could calm restlessness, facilitate the post-
natal paternity relationship, and alleviate postpartum
fatigue [31]. However, the effects of drinking tea on fa-
tigue was immediate but not long term in our findings.
A possible reason for the short-lived effect is that the
employed women had completed their maternity leave
and returned to work at 2-week follow-up (10 weeks
postpartum) [31, 32]. Therefore, additional measurement
points with shorter intervals may be essential to confirm
the actual duration of the therapeutic effects of drinking
tea. In addition, how behaviour change wasn’t monitored
in these two studies [31, 32]. It may lead to decreased
treatment adherence, thereby influencing the long-term
efficacy of the intervention. Future study should
strengthen the supervision of intervention implementa-
tion so as to improve the efficacy. The effectiveness of
this intervention should be considered cautiously due to
lack of blinding in allocation concealment, intervention
implementation and outcome assessment. High-quality
RCTs further investigating the effect of drinking tea are
needed.

Interventions of physical therapy were started within 1
to 2 days after childbirth under the guidance of medical
staff and completed in 1 day. Physical therapies have the
advantages of a short intervention time and good con-
trollability. Warm showers, as a comfort measure, are
closely associated with increased relaxation and tension
reduction [47]. It is a safe and effective measure for
healthy, labouring women who are experiencing physical
and psychological issues [47]. The benefits of lavender
oil on postpartum fatigue were reported in another RCT
conducted among pregnant women [48]. Participants in
either the lavender and footbath or lavender alone group
showed that fatigue was improved significantly at 6
weeks postpartum. Although the efficacy of mother-
infant skin-to-skin on fatigue was not observed in Funda
et al’s study, a recently published meta-analysis demon-
strated that mother-infant skin-to-skin was a cost-
effective, simple and feasible approach for postpartum
depression [49]. Therefore, more studies should be con-
ducted to understand the effectiveness of a certain phys-
ical therapy. Among the three included studies, only
Vaziri et al’s study examined the efficacy of lavender oil
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aroma for psychological outcomes, including distress
and mood, and positive effects were observed. Consider-
ing that physical therapies are relatively safe, physical
therapies such as footbaths [48], reflexology [50], warm
showers [33] and lavender oil [11], which show potential
effects on fatigue reduction and mental health improve-
ment, could be used in combination to enhance the
intervention efficacy.

Strengths and limitations

To the best of our knowledge, this is the first meta-
analysis on nonpharmacological interventions for redu-
cing postpartum fatigue. This review was rigorous and
based on the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis statements as well as a pro-
spective registered protocol. Another strength was that
randomized controlled trials and controlled clinical trials
were included in this review, which provides good stan-
dards for evidence-based research.

There were some limitations of this meta-analysis. A
limitation of the review was that non-English electronic
databases were not searched, which may cause language
bias [51]. The number of included studies for each type
of intervention and sample sizes were small. Our results
showed high heterogeneity, and the reason may be that
interventions were divided into broad groups and we
have pooled very different types of studies into the same
category. It may have influenced the pooled results, des-
pite using a random-effects model. Further, given the
conditions of the control groups are not time-matched,
hence the mechanism of change on postpartum fatigue
and depression is unclear. Another limitation lies in the
risk of bias within the included studies. The potential
biases may have influenced the reported effect estimates;
therefore, caution is required when interpreting the find-
ings of our study.

Future study direction

Only a part of included studies examined the effective-
ness of fatigue-related interventions on depression.
Given that there is a strong correlation between fatigue
and depression among women in the first 2 years after
child-birth [3], depression and other psychological out-
comes could be included as outcomes in future research
to see if fatigue-related interventions could both enhance
postpartum women’s physical and psychological health.
In regard to different nonpharmacological interventions
for reducing postpartum fatigue, future research should
work out effective and specific exercise programs for
postpartum women with long term follow-up. Web-
based or smartphone-based postnatal psychoeducational
interventions need to be studied. Considering risk of bias
within the included studies of drinking tea, risk biases
existing in allocation of participants, blinding during
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intervention implementation and data analysis should be
carefully considered. More rigorous RCTs of drinking
tea should be conducted. The effectiveness of a certain
physical therapy should be further investigated.

Conclusions

The results from this meta-analysis provide evidence
that nonpharmacological interventions, including exer-
cise and drinking tea, may have immediate effect on re-
ducing postpartum fatigue. Detailed and evidence-based
instructions involving exercise frequency and duration
should be offered to puerperae. RCTs with a more rigor-
ous design examining the effect of drinking tea are
needed in the future. The effects of psychoeducation
were not noted, and future research could integrate psy-
choeducation with internet technology or smartphones.
More studies should be conducted to investigate the ef-
fectiveness of a certain physical therapy. The effective-
ness of fatigue-related nonpharmacological interventions
on psychological outcomes still needs to be further in-
vestigated due to the limited number of studies.
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