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Relaxation Therapy and Human Milk Feeding Outcomes

A Systematic Review and Meta-Analysis
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IMPORTANCE Human milk feeding is a key public health goal to optimize infant and
maternal/parental health, but global lactation outcomes do not meet recommended duration
and exclusivity. There are connections between lactation and mental health.

OBJECTIVE To appraise all available evidence on whether the provision of relaxation
interventions to lactating individuals improves lactation and well-being.

DATA SOURCES Embase, MEDLINE, CINAHL, Allied and Complementary Medicine Database,
Web of Science, and the Cochrane Library were searched on September 30, 2023, and topic
experts were consulted.

STUDY SELECTION Two independent reviewers screened for eligibility. Inclusion criteria were
full-text, peer-reviewed publications with a randomized clinical trial design. Techniques that
were entirely physical (eg, massage) were excluded. A total of 7% of initially identified studies
met selection criteria.

DATA EXTRACTION AND SYNTHESIS Two independent reviewers extracted data and assessed
risk of bias with the Cochrane Risk of Bias 2 tool. Fixed-effects meta-analysis and Grading of
Recommendations, Assessment, Development, and Evaluations guidelines were used to
synthesize and present evidence.

MAIN OUTCOMES AND MEASURES Prespecified primary outcomes were human milk quantity,
length and exclusivity of human milk feeding, milk macronutrients/cortisol, and infant growth
and behavior.

RESULTS A total of 16 studies were included with 1871 participants (pooled mean [SD] age for
1656 participants, 29.6 [6.1] years). Interventions were music, guided relaxation,
mindfulness, and breathing exercises/muscle relaxation. Provision of relaxation was not
associated with a change in human milk protein (mean difference [MD], O g/100 mL; 95% Cl,
0; 205 participants). Provision of relaxation was associated with an increase in human milk
quantity (standardized mean difference [SMD], 0.73; 95% Cl, 0.57-0.89; 464 participants),
increased infant weight gain in breastfeeding infants (MD, z score change = 0.51; 95% Cl,
0.30-0.72; 226 participants), and a slight reduction in stress and anxiety (SMD stress score,
-0.49; 95% Cl, -0.70 to -0.27; 355 participants; SMD anxiety score, -0.45; 95% Cl, -0.67 to
-0.22; 410 participants).

CONCLUSIONS AND RELEVANCE Results of this systematic review and meta-analysis suggest
that provision of relaxation was associated with an increase in human milk quantity and infant
weight gain and a slight reduction in stress and anxiety. Relaxation interventions can be
offered to lactating parents who would like to increase well-being and improve milk supply or,
where directly breastfeeding, increase infant weight gain.
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uman milk feeding is an important public health goal

with significant economic benefit, but prevalence is low

in many countries.! Parents experience increased men-
tal health difficulties after birth.? Inability to meet feeding goals
increases the risk of postnatal depression.?

Relaxation therapy is an acceptable and low-risk interven-
tion used for many conditions.* It is a complex intervention
made up of a variety of techniques.® These include progres-
sive muscle relaxation, meditation, mindfulness, guided vi-
sualization, and breathing exercises.> Music is equivalent to
formal relaxation techniques in some settings.®” The com-
mon goal for relaxation therapies is to induce a relaxation re-
sponse characterized by reduced heart rate, respiratory rate,
and blood pressure and is associated with a perception of calm
and well-being.® Relaxation therapy was identified by a Coch-
rane review as a promising technique to improve lactation
outcomes.®

Relaxation therapy could influence lactation via the hor-
mones controlling milk production and release (oxytocin
and prolactin) through complex connections with stress
hormones.® 2 Relaxation protocols could be the subject of op-
erant conditioning for the milk ejection reflex (also called
letdown).'® Perception of relaxation may influence self-efficacy
and behavior, eg, increasing milk expression or feed frequency.
If the infant is also exposed to relaxation, there could be direct
effects on feeding behaviors and energy use.

This systematic review and meta-analysis aimed to ex-
plore the association of relaxation interventions with lacta-
tion and well-being. A previous review searched the litera-
ture in 2016 and showed limited evidence of effectiveness on
milk composition and infant outcomes, with only 5 eligible
studies. The field has evolved significantly since this time,
facilitating meta-analysis for the first time.

Methods

This systematic review and meta-analysis was registered with
Prospero (CRD 42021252986) and reported according to the
Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) 2020 reporting guidelines.!® Primary
outcomes were length and exclusivity of human milk feeding,
milk quantity, macronutrients/cortisol, and infant growth and
behavior. Secondary outcomes were mental health and other
lactation and stress parameters.

Two post hoc amendments to the registered protocol were
made to improve generalizability and reduce the potential for
bias. These were to include reports in any language and to ex-
clude nonrandomized interventional studies.

Search Strategy

Embase, MEDLINE, CINAHL Plus, Allied and Complemen-
tary Medicine Database, Web of Science, and the Cochrane Li-
brary were searched on September 30, 2023. The updated
search was limited to articles published in 2016 or later. The
search strategy used consistent free-text keywords and Medi-
cal Subject Headings terms (eTable 1in Supplement 1). Topic
experts were consulted for any other studies known to them.
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Key Points

Question What is the association between the provision of a
relaxation intervention and lactation outcomes?

Findings In this systematic review and meta-analysis including 1871
participants, heterogeneous relaxation interventions (including
music, meditation, mindfulness, and guided relaxation) were
compared with standard care. Results suggest that provision of
relaxation was associated with an increase in human milk quantity
and infant weight gain and a slight reduction in stress and anxiety.

Meaning Relaxation interventions can be offered to lactating
parents who would like to improve milk supply and increase
well-being.

Eligibility Criteria

Articles were eligible for inclusion if they were reported in full
textin a peer-reviewed publication with a randomized experi-
mental design and a control group. Data on ethnicity or race
were extracted from each study report, in whatever format was
used by the original authors. However, most studies did not
report these data.

Studies could include any intervention primarily de-
signed to achieve relaxation through mind-stress reduction.
Predefined exclusion criteria were manual interventions (eg,
massage) and cognitive behavioral therapy. The exclusion of
manual therapies is common in systematic review of relax-
ation interventions.'®”

Study Quality Assessment

Risk of bias was assessed independently by I.L. and N.H.M.S.
with the Cochrane Risk of Bias 2 tool (RoB-2).!® Consensus dis-
cussion was arbitrated by M.F. if required. An overall risk of
bias is allocated to each outcome based on the highest risk as-
sessment for any applicable domain.

Data Extraction

L.L. and N.H.M.S. independently screened abstracts and full-
text articles against the eligibility criteria. I.L. extracted data
from full-text reports to a standardized form. Trial registra-
tion entries, published protocols, and gray literature such as
dissertation theses related to the published studies were
sought, and authors were contacted for further information.

Statistical Analysis

If outcomes were reported in several formats, there was a pref-
erence for the latest time point measured, standardized out-
come measures, and outcomes adjusted for baseline data. A
fixed-effects (inverse-variance) technique was used for the
meta-analysis, producing forest plots. Categorical outcomes
were reexpressed as relative risks. Continuous outcomes were
reexpressed as mean differences if data were reported on the
same scale or standardized mean differences (SMDs; Cohen
method) if not. SMDs of 0.2 to 0.5 are considered a small ef-
fect size, and 0.5 to 0.8 are considered a medium effect size.!®
Where multiple eligible forms of relaxation were separate study
arms, these were pooled to compare with the control group.
Paired data from crossover studies were derived from Pval ues
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Table. Summary of Included Studies

Original
Sample (2016)
Study Design size Setting Infant gestation Intervention (nature) Intervention (dose) search?
Ak et al,>® 2015 Crossover 30 India, <34 wk (mean 32.4)  Music (30 min) Onceadayfor4dd Yes
RCT 2012/2013
Chawanpaiboon Parallel RCT 620 Thailand, >37 wk (mean 38.5)  Music (8 min) During feeds forupto  No
etal,”®2021 2018/2019 2d
Dabas et al,>®> 2019 Parallel RCT 57 India, 2017 26 to 33 wk Relaxation practice (30 Once adayfor 10d No
min)
Dib et al,*® 2022 Parallel RCT 72 UK, 34 to 38 wk (mean Relaxation recording (11 At least daily for 2wk  No
2019-2021  36.5) min)
Feher et al,%° 1989 Parallel RCT 55 us <38 wk (mean 31.2)  Relaxation recording (20  Daily for 8-11d Yes
min)
Keith et al,>° 2012 Parallel RCT 162 us <38 wkor critically ill Relaxation recording (12  While expressing, for ~ Yes
(mean 31.9) min) 14d
Kittithanesuan Parallel RCT 304 Thailand, >37 wk (mean 38.5)  Music (11 min) Once only No
etal,®” 2017 2013
Massa et al,°© 2022  ParallelRCT 70 USA, 24 to 32 wk (mean Mindfulness meditation ~ Daily, for nined No
2018/2019  30) app (20 min)
Mohd Shukri Parallel RCT 64 Malaysia, >37 wk Relaxation recording At least daily for 12 No
etal,*+492019 2014 wk
Perez-Blasco et al,®*  Parallel RCT 26 Spain, 2012  None specified Mindfulness training (2 Weekly, for eight wk Yes
2013
Ramesh et al,?* 2020  Parallel RCT 81 India >37 wk Music (15 min) Twice a day for 45 d No
SefidHaji et al,>* Parallel RCT 100 Iran, 2020 34 to 36 wk (mean Music (30 min) Once daily for six d No
2022 34.8)
Shabnam et al,*3 Parallel RCT 70 Iran, BW 2-2.5 kg (mean Music (5 min) Three times aday for ~ No
2021 2016/2017 36.8 wk) four wk
Varisoglu et al,* Parallel RCT 44 Turkey, 28 to 34 wk (mean Music (15 min) Twice a day for three No
2020 2017/2018 days
Yu et al,*© 2023 ParallelLRCT 96 China, 34-37 wk (mean Relaxation recording At least daily for 7wk  No
2019/2020  36.1)
Yuetal,*> 2019 Crossover 20 China, 2018  None specified (1) Relaxation recording ~ Once only No
RCT (2) Music

Abbreviations: BW, birth weight; RCT, randomized clinical trial.

or t statistics,?° as recommended by Cochrane.?! If not pos-
sible, the study was included in unpaired format, which is a
conservative approach.2°:2!

Publication bias was assessed with use of funnel plots where
more than 4 studies contribute to a meta-analysis.?? An I statis-
tic of more than 50% was considered to represent substantial sta-
tistical heterogeneity. Sensitivity analysis was performed using
random effects meta-analysis for primary outcomes.

Grading of Recommendations, Assessment, Development
and Evaluation (GRADE)?® guidelines were used to assess the
overall quality of evidence, using 5 domains to downgrade a base-
line assumption of high-quality evidence to moderate, low, or
very low.

Stata, version 17 (StataCorp) was used for data analysis,
which was performed from September to October 2023. All P
values were 2-sided, and a P value <.05 was considered sta-
tistically significant.

. |
Results

A flowchart for the literature search is presented in eFigure 1in
Supplement 1. Database searches identified 236 individual rec-
ords (after removal of duplicates), and 1 record was added by a
topic expert.2* Nineteen of 34 full-text reports assessed were
excluded due to ineligible format,?>* ineligible outcome,34->>
ineligible intervention®® and ineligible population or study
design.?”*2 Three protocols***° are designated as reports of in-
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cluded studies. The updated search added 15 reports?4-43:44:46-57
of 12 studies to the 4 eligible studies®®®! found in the original
search. Of the 16 included studies, there were a total of 1871 par-
ticipants (pooled mean [SD] age for 1656 participants, 29.6 [6.1]
years). One study included in the original systematic review was
retrospectively excluded for nonrandomized design.®?

Included Studies

Characteristics of included studies are summarized in the
Table and in greater detail in eTable 2 and eFigure 2 in
Supplement 1. As all included studies used terms such as
mother, this term is used in the results of this article. Four-
teen studies?*:46-48-51.53-57.59-61 yare parallel group, and 2
studies*”>8 used a crossover design.

Six studies*6-49-9:€0 with 469 participants used similar
lactation-specific-guided relaxation recordings. Seven
studies?4:°1:53:54:56-58 yyijth 1249 participants used instrumen-
tal music or singing. The remaining studies used yoga breath-
ing exercises and muscle relaxation,>> a mindfulness app®° and
mindfulness training.®!

Six studies?*:47:49:56:57.61 jpcluded 1115 mothers with
term infants or infants with normal birth weight. Ten
studies?*6-48:50:51:53-55.58-60 jncluded 756 mothers with pre-
term infants or infants with low birth weight (2 of these also
included early-term infants*®:48),

Three trials declared in-kind support from a commercial
company—a breast pump manufacturer*”#° and the provider
of a mindfulness app.>°
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Figure 1. Cochrane Risk of Bias 2 Score for Overall Outcome and Each Domain

® lowrisk @ Some concerns High risk
Source Outcome DS D1 D2 D3 D4 D5 | Overall
Expressed milk quantity [ ] [ ] [ ] [ ) [ ]
58
Aketal,*>2015 | gajivary cortisol Y ° ° ®
Chawanpaiboon et A A
al.56 2021 Exclusive human milk [ o
Dabas et al. 552019 | Mental health scores and expressed
FUEBEE milk quantity L4 L4 ® ° ® L4
Stress score and infant weight gain [ ] [ ] [ ) [ ) [} [}
. - Depression score and infant length gain [ ] [ ] [ ] [ ] [ J [ J
Dibetal,**2022 | wjlk intake, salivary cortisol, and ° ° ) ®
infant behavior
Milk macronutrients (] (] (] () () [
Milk fat [ [ ] [}
60
Feheretal,®®1989 | ¢y, assed milk quantity ® Y ®
Keith etal,>9 2012 | Expressed milk quantity and milk fat [} o o o [} [}
Kittithanesuan
etal,5? 2017 Colostrum score [ ] [ ] [ ) () [ ) [ ]
Mental health scores [} [} [ ([ J [ J [ ]
Massa et al,%0 2022 | Any human milk, expressed milk
quantity, and expressing behavior ® ® ® ® ® ®
. Mental health scores and infant growth (] (] [ ) [ ) (] (]
MtOh[d4§gl(J_)k1r£|) Milk intake and cortisol ® ® ) () ® ®
Gsels Infant behavior and body composition [ ] o [ ) [
Zi;el,zélBlZagig Mental health scores L] ® ® L4 L4 ®
Ramesh o i
Time to lactogenesis 11
etal, 242020 ! . e e e e
SefidHaji Expressed milk quantity
etal,>42020 and macronutrients ® ® ® ® ® ®
Shab Feeding and output diary (] (]
ot ala53ngE)n21 Infant behavior [
! Infant growth (] ()
Varisoglu Expresse_d milk quantity, mental health PY °® Ps °
etal,*12020 and cortisol DS indicates domain S (period and
Vital signs PS PS P P PS P carryover, crossover studies only);
Yuetal, #2019 | Report of relaxation ° ° PS PS PY PY D1, domain 1(randomization); D2,
domain 2 (deviations from intended
Sy — Mental hiqlthtscoreg'. ”f““‘t " ® ® (] ([ ] [} interventions); D3, domain 3 (missing
uetal, macronutrients, and infant grow } )
Milk intake and infant behavior [} [} (] [} outcome data); D4, domain 4 .
(outcome measurement); D5, domain

5 (result selection).

The specific interventions used in 3 of the included
studies*®-48-:60 have been provided by the authors as audio files
1to 5 (English and Chinese language).

Risk of Bias

Figure 1showsrisk of bias assessments for each outcome using
the RoB-2 tool. Nine of 16 studies?4-46-48:49:51,53,56,58,60 ha d high
risk of bias for at least 1 outcome. Five studies*’-49->4
ported at least 1 outcome with low risk of bias.

re-

Summaries

Figure 2 provides an overall summary of the meta-analysis
results for each outcome. Due to the proliferation of trials
since the outcomes were chosen (before the 2016 search),
outcomes with low- and very low-certainty evidence are
reported in the eAppendix in Supplement 1, apart from the
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key outcomes of human milk prevalence. eTable 3 and
eTable 4 in Supplement 1 provide further detail on summary
outcomes (for high/moderate certainty and low/very low-
certainty evidence, respectively), including examples of
absolute differences and reasons for downgrading evidence
certainty. Data tables and funnel plots are provided in
eTable 5 and eFigure 3 in Supplement 1. Forest plots for low-
and very low-certainty outcomes are provided in eFigure 4 in
Supplement 1.

Primary Outcomes

There was low-certainty evidence of no difference in any hu-
man milk at 1 month of age (relative risk [RR], 1.18; 95% CI, 0.89-
1.58, 47 participants) in a single study. This study was classi-
fied as some risk of bias due to missing data, with provision
of a mindfulness app after very preterm birth.>°
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Figure 2. Summary of Meta-Analysis Results

[T High certainty [ | Moderate certainty || Low certainty [l Very low certainty

Milk constituents

Feeding outcomes

Protein (g/100 mL) Eiga;ll)ggyrg[a)te Energy (k/100mL) 4 | Fat (g/100 mL) Milk quantity 4 Exclusive breast milk Any breast milk
MD: 0 MD: 0.15 MD: 1.83 SMD: 0.17 SMD: 0.73 RR: 0.99 RR:1.18
(95% a 0) (95% Cl, (95% Cl, (95%Cl, (95% Cl, (95% Cl, (95%Cl,
o= 0.01t00.29)? 0.09t0 3.57)3 -0.04t0 0.37) 0.57 t0 0.89)? 0.90 to 1.09) 0.89 to 1.58)
Infant growth Infant behavior
Weight Length Head ~ . . . . .
(SDS change) A (SDS change) cireumference (cm) Fat-free mass (kg) Sleeping (min/d) 4 Crying (min/d) Awake/alert (min/d) 4
, MD: 0.04
(95% t 0400 72)° Ed,
Endede -0.21t00.29)

Maternal associations

Breastfeeding
self-efficacy?

Physiology, eg, J
diastolic BP

Salivary cortisol (nmol/L)

Stress score Anxiety score | | Depression score Relaxation (VAS) 4
SMD: -0.49 SMD: -0.45 (95%Cl,|  oMD:-0.23 MD: 1.1 (95% CI,
(5, ~0.67 t0-0.22)° Erad 0.43t0 L.7)?

-0.70t0-0.27)2 : : -0.56 t0 0.10) : :

Median difference: 0
(95%Cl, -7.5t0 5)

MD: -5.9 mm Hg (95% Cl,
-9.1to0-2.8)?

BP indicates blood pressure; MD indicates mean difference; RR, relative risk;
SDS, standard deviation score; SMD, standardized mean difference; VAS, Visual
Assessment Scale.

2Indicates significant results (P < .05); arrow shows direction of effect.

PMeasurements were taken using the Breastfeeding Self-Efficacy Scale (short
form for the neonatal intensive care unit).

There was low-certainty evidence of no difference in ex-
clusive human milk at 2 months of age (RR, 0.98; 95% CI, 0.87-
1.11; 2 studies, 651 participants) (eFigure 4 in Supplement 1).
Two studies contributed to this outcome, providing music for
up to 48 hours after birth,>® or lactation-specific-guided re-
laxation for several weeks.*® One study®® was at high risk of
bias due to concerns with the randomization process.

There was moderate-certainty evidence that relaxation
was associated with an increase in milk quantity (SMD, 0.73;
95% CI, 0.57-0.89; P < .001; 10 studies, 464 participants)
(Figure 3A). This is an increase in milk quantity of 0.73 SDs, a
medium effect size.'®

Ten randomized clinical trials (RCTs) contributed to this
outcome, measuring milk quantity expressed in neonatal in-
tensive care unit (NICU) settings®©->->4-55:58-60 or drunk by a
healthy infant at the breast (deuterium isotope or test
weighing).#6-48:49 The studies used lactation-specific-guided
relaxation,*6-48:49:59.60 mygic,>1->4->8 breathing exercises,>> and
amindfulness app.°° Five studies were at high risk of bias for
this outcome (due to insufficient washout period in a cross-
over study,*® missing outcome data*®48:6° or selection of
reporting®?).

There was high-certainty evidence of no difference in milk
protein (mean difference [MD], O g/100 mL; 95% CI, O; 3 stud-
ies, 205 participants) (Figure 3B). Three RCTs*®-48:>4 contrib-
uted to this outcome, reporting change in milk protein from
baseline, spanning an intervention period of 6 days to 8 weeks.
One study*® was classified as some concerns for risk of bias due
to missing data. Although 1 study®* dominates the meta-
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analysis, removing this study produced the same conclusion
(MD, 0 g/100 mL; 95% CI, -0.05 to 0.05; 139 participants).

There was moderate-certainty evidence of a small in-
crease in milk carbohydrate (MD, 0.15 g/100 mL; 95% CI, 0.01-
0.29g/100 mL; P < .001; 2 studies, 139 participants) (Figure 3C)
and milk energy (MD, 1.83 kcal/100 mL; 95% CI, 0.09-3.57 kcal/
100 mL; P < .001; 2 studies, 139 participants) (Figure 3D). Two
RCTs*%48 contributed to these 2 outcomes, reporting change
in milk carbohydrate and energy from a baseline of week 1 to
3 after birth to a postintervention week 6 to 8. One study*® was
classified as some concerns for risk of bias due to missing data.

There was moderate-certainty evidence of an increase in
infant weight, measured as the change in SD score (SDS; MD,
z score change = 0.51; 95% CI, 0.30-0.72; P < .001; 3 studies,
226 participants) (Figure 4A). For comparison, an SDS (also
known as z score) change of 0.67 is equivalent to moving be-
tween the 25th and 50th centiles on a population growth chart.

There was moderate-certainty evidence of no change in
infant length (MD, 0.04; 95% CI, -0.21 to 0.29; 3 studies, 214
participants) (Figure 4B). Three RCTs contributed to these 2
growth outcomes, reporting change in SDS between 1and 2 and
8 and 12 weeks after birth. These studies all used modifica-
tions of the same lactation-specific-guided relaxation.6-48:49
One study*® was classified as some concerns for risk of bias for
the outcome of length due to missing data.

A further RCT was not included in these 2 meta-analyses due
tononstandardized outcome data. This study was at high risk of
bias due to an imbalance of missing data and concerns over se-
lection of the outcomes reported.>® Standardized meta-analysis
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Figure 3. Forest Plots for Human Milk Quantity, Protein, Carbohydrate, and Energy

E Human milk quantity (standardized)
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Yu et al, %6 2023 0.03 (-0.73t0 0.78) —I—i 4.57
Some concerns i
Dabas et al,>> 2019 0.72(0.15t0 1.29) + 7.93
Keith et al,5 2012 1.21(0.81t01.62) i 15.86
Massa et al,>0 2022 0.31(-0.23t0 0.84) fJ—Er 9.02
Mohd Shukri et al,49 2019 0.68 (-0.26 to 1.62) 7—17 2.95
Low risk i
SefidHaji et al,>4 2022 0.98 (0.47 to 1.50) %I— 9.94
Heterogeneity between groups: P=.29 E
Overall: (2=29.0%, P=.18) 0.73 (0.57 t0 0.89) © 100
72.‘68 0 2.68
MD (95% Cl)
Human milk protein (g/100 mL)
Does not favor | Favors
Source MD (95% CI) intervention | intervention Weight, %
Some concerns
Dib et al,*8 2022 0.00 (-0.09 to 0.09) 0
Low risk
SefidHaji et al,>4 2022 0.00 (-0.00 to 0.00) . 100
Yu et al,46 2023 0.00 (-0.07 to 0.07) 0.00
Heterogeneity between groups: P=.29
Overall: (12= 0%, P>.99) 0.00 (-0.00 to 0.00) 100
—0.6888 0 0.0‘888
MD (95% Cl)
E Human milk carbohydrate (g/100 mL)
Does not favor @ Favors
Source MD (95% ClI) intervention : intervention Weight, %
Some concerns
Dib et al,#8 2022 0.16 (-0.04 t0 0.36) - 44.79
Low risk
Yu et al, %6 2023 0.14 (-0.04 t0 0.32) 55.21
Heterogeneity between groups: P=.29
Overall: (1= 0%, P=.89) 0.15(0.01t0 0.29) ———— 100
—O.‘364 0 0.3‘64
MD (95% Cl)
@ Human milk energy (kcal/100 mL)
Does not favor i Favors
Source MD (95% Cl) intervention | intervention Weight, %
Some concerns ;
Dib et al,48 2022 3.50 (-4.45 to 11.45) m 4.79
Low risk i
Yuetal,462023 1.75(-0.03 t0 3.53) I: 95.21
Heterogeneity between groups: P=.29 i
Overall: (12~ 0%, P=.67) 1.83 (0.09t0 3.57) ‘ ‘ 100 Each forest plot is grouped by risk of
-11.4 0 11.4 bias assessment. MD indicates mean
MD (95% Cl) difference; SMD, standardized mean
difference.
was possible to combine all 4 studies but heterogeneity wouldbe  Secondary Outcomes

very high (P = 71% for weight and 88% for length), which was con-
sidered unsatisfactory in order to add a study at high risk of bias.
Low- and very low-certainty evidence relating to milk fat,
milk cortisol, infant head circumference, body composition, and
behavior is described in the eAppendix in Supplement 1.
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There was moderate-certainty evidence of a reduction in ma-
ternal anxiety (SMD, -0.45; 95% CI, -0.67 to -0.22; P < .001; 6
studies, 410 participants) (Figure 4C). This is a reduction in anxi-
ety score of 0.45 SDs, a small effect size.!® There was substan-
tial statistical heterogeneity (I = 67%).

jamapediatrics.com


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2024.0814?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0814
http://www.jamapediatrics.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0814

Relaxation Therapy and Human Milk Feeding Outcomes

Original Investigation Research

Figure 4. Forest Plots for Infant Weight and Length Gain, Maternal/Parental Anxiety, and Stress

@ Infant weight (SDS)

Does not favor | Favors
Source MD (95% Cl) intervention : intervention Weight, %
Low risk ;
Dib et al,48 2022 0.40(0.10t0 0.70) + 46.87
Mohd Shukri,49 2019 0.76 (0.29t0 1.23) J:—Ii 19.68
Yuetal 42023 0.51(0.15 t0 0.87) e 33.45
Heterogeneity between groups: P=.29 E
Overall: (12= 0%, P=.45) 0.51(0.30t00.72) 100
123 0 123
MD (95% Cl)
Infant length (SDS)
Does not favor @ Favors
Source MD (95% CI) intervention : intervention Weight, %
Some concerns
Dib et al,*8 2022 -0.20 (-0.65 to 0.25) . 30.77
Low risk
Mohd Shukri,4° 2019 -0.09(-0.52 t0 0.34) ] 34.05
Yuetal,462023 0.38(-0.04 t0 0.80) L] 35.18
Heterogeneity between groups: P=.29
Overall: (12=49.5%, P=.14) 0.04 (-0.21t00.29) i 100
—O.éOl 6 O.éOl
MD (95% Cl)
Anxiety (standardized score)
Favors i Does not favor
Source SMD (95% CI) intervention | intervention Weight, %
High risk
Varisoglu et al,51 2020 -1.23(-1.92t0-0.53) —W— 10.27
Some concerns
Dabas et al,55 2019 -0.88 (-1.46 to -0.30) —— 14.71
Massa et al,>0 2022 0.08 (-0.43t0 0.59) —— 19.39
Perez-Blasco et al,61 2013 -1.26 (-2.23t0-0.30) —————W—+ 5.31
Low risk
Mohd Shukri et al,49 2019 -0.27 (-0.78t00.23) —i— 19.56
Yu et al,46 2023 -0.28 (-0.68t00.12) —— 30.77
Heterogeneity between groups: P=.29
Overall: (I12=66.6%, P=.01) -0.45 (-0.67 to -0.22) 100
—24‘23 0 2.‘23
SMD (95% CI)
@ Stress (standardized score)
Favors i Does not favor
Source SMD (95% CI) intervention : intervention Weight, %
Some concerns \
Dabas et al,>> 2019 -1.27(-1.88to-0.66) —W— E 12.30
Massa et al,50 2022 0.08 (-0.43 t0 0.59) i+ 17.81
Perez-Blasco et al,®1 2013 -1.19(-2.15t0 -0.23) 4.72 4.97
Low risk i
Dib et al,48 2022 -0.32(-0.81t00.16) —— 19.65
Mohd Shukri et al,49 2019 -0.57 (-1.08 to -0.05) —-I— 17.41
Yu et al,#6 2023 -0.44 (-0.84 to -0.03) —F 27.86
Heterogenzeity betoween groups: P =.29 : Each forest plot is grouped by risk of
Overall: (12763.6%, P=.01) -0.49(-0.70t0-0.27) ‘ <> ‘ 100 bias assessment. MD indicates mean
-0.215 0 0.215 difference; SDS, standard deviation

SMD (95% CI)

score; SMD, standardized mean
difference.

Six studies*®-49-51:5561 contributed to this outcome. Inter-
ventions were a lactation-specific-guided relaxation,*¢:4°

mindfulness app,®° instrumental music,”! breathing
exercises,” and mindfulness training.®! One study®! was at
high risk of bias for this outcome due to inadequate alloca-
tion concealment and results selection. Three studies®®->>:¢!
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were classified as some concern over risk of bias due to the
inherent subjectivity of self-reported anxiety in unblinded
studies.

There was moderate-certainty evidence of a reduction in
maternal stress (SMD, -0.49; 95% CI, -0.70 to -0.27; P < .001;
6 studies, 355 participants) (Figure 4D). This is a reduction in
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stress score of 0.49 SDs, a small effect size.'® There was sub-
stantial statistical heterogeneity (I> = 64%).

Six studies*6-4850:5561 contributed to this outcome. Three
studies®®->>¢! were classified as some risk of bias due to the in-
herent subjectivity of self-reported stress in unblinded studies.
One further study”® could not be included because of the cross-
over design and the time point of measurements reported.

There was moderate-certainty evidence for reduction in
maternal blood pressure and heart rate and an increase in fin-
gertip temperature in 1 crossover RCT** (eg, diastolic blood pres-
sure MD, -5.9 mm Hg; 95% CI, -9.1to -2.8 mm Hg; P = .001; 20
participants).

Low- and very low-certainty evidence relating to mater-
nal salivary cortisol, perception of relaxation, depression,
breastfeeding self-efficacy, breastfeeding frequency, express-
ing frequency, breastfeeding duration, time to lactogenesis
11, and colostrum quantity is described in the eAppendix in
Supplement 1.

Subgroup and Sensitivity Analysis
Human milk yield was the only outcome with sufficient num-
ber of studies to explore subgroup outcomes. No significant
differences in the pooled effect estimate were seen according
to the nature of the relaxation intervention (complexity, tim-
ing of onset, dose and whether self-administered or not) or a
binary consideration of gestational age at birth (eFigure 5 in
Supplement 1).

Sensitivity analysis with random-effects meta-analysis was
similar to the fixed-effects results presented.

|
Discussion

This systematic review and meta-analysis added 12 new stud-
ies and more than 1600 participants to the previous review
from 2016, facilitating meta-analysis for the first time. All 5
studies?*°>:46:48:49:54 reporting outcomes that were assessed as
low risk of bias were published since 2019, which increases the
certainty of review conclusions. However, many effect esti-
mates were still assessed as low or very low certainty due to
risk of bias and imprecision.

Meta-analysis of current evidence provides high cer-
tainty that provision of relaxation was not associated with a
change in milk protein content. There is moderate certainty
that provision of relaxation was associated with an increase
in milk quantity by a moderate, clinically important amount,
anincrease in infant weight gain by a moderate amount (in the
context of direct breastfeeding), a physiological relaxation re-
sponse in the lactating parent, a reduction in anxiety and stress
by a small amount, an increase in milk carbohydrate and
energy by a small amount, and no change in infant length.

There is low-certainty evidence that relaxation was asso-
ciated with an increase in infant sleeping duration, a de-
crease in immediate milk cortisol, and a perception of relax-
ation. There is low-certainty evidence that relaxation had no
association with prevalence of any or exclusive human milk,
milk fat, depression, infant crying duration, frequency of milk
expression, and breastfeeding self-efficacy.
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Meta-analysis and evidence synthesis is challenging in the
context of the very high level of clinical heterogeneity represented
within the field of relaxation interventions. The studies were from
awide variety of countries (China, India, Iran, Malaysia, Spain,
Thailand, Turkey, UK, and US). The contextual congruence of the
intervention is likely to affect adherence; eg, parents report that
mindfulness tracks designed for normal birth may be distress-
ing for those experiencing traumatic birth and with sick or pre-
term infants.®* The potential impact of these factors is difficult
toassess as each study hasaunique cultural context and relevant
information about attitudes to relaxation and modifications to
the intervention are infrequently reported.

Most studies used lactation-specific-guided relaxation or
traditionally relaxing music. Some interventions were deliv-
ered or recommended over a period of days, whereas others
were over weeks or months. The population was a mixture of
parents directly breastfeeding in the community and those ex-
pressing milk for sick and preterm babies in the NICU; par-
ents in a neonatal unit are likely to have higher baseline anxi-
ety, distress, and level of lactation challenge.®**> It is surprising
but reassuring that in the setting of such clinical heteroge-
neity that most analyses were not affected by substantial sta-
tistical heterogeneity; mental health outcomes were most af-
fected. There was also no suggestion of subgroup differences
in the association of relaxation with milk quantity by factors
such as dose or infant gestation, although these categoriza-
tions were simplistic. This suggests that the outcomes are
widely generalizable. No conclusions can currently be drawn
on the optimal type of relaxation intervention.

Further research would be helpful for populations with high
risk of poor lactation outcomes, particularly those performing
time-intensive milk expression routines for infants who are sick,
preterm, or with growth concerns who, therefore, need a greater
certainty in the impact of investing further time in relaxation
interventions. Future studies should aim to integrate objective
measures of effect, as well as measures of how participants ex-
perienced relaxation interventions, both qualitatively and quan-
titatively. Objective measures include infant growth and body
composition, breast milk composition, independent or standard-
ized assessment of expressed milk volume, and using a deuterium
isotope to assess direct breastfeeding milk intake. Using a partial-
deception technique for blinding (where neither group knows that
the other allocation exists) may be appropriate in settings where
participants do not meet each other and where general motiva-
tion to engage with relaxation is high.

Limitations

The key limitation was the quality of available RCTs in this area.
More attention should be paid to trial processes such as allo-
cation concealment and prespecified statistical analysis plans
toreduce bias in future trials. Crossover studies may not be ap-
propriate in this setting unless parents are at a stable stage of
lactation, and the washout period is sufficient. Differential
missing data were seen in several trials, with more loss to fol-
low-up in the control arm, particularly for outcomes involv-
ing high participant burden such as infant behavior diaries and
test weighing.*8-49-53:61 Attempts for mitigation to this issue
should be made for future trials.
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Conclusions

In this systematic review and meta-analysis, the moderate-
certainty evidence of an association between relaxation and im-
provements in infant weight gain, human milk quantity, and

ARTICLE INFORMATION
Accepted for Publication: February 28, 2024.

Published Online: May 6, 2024.
doi:10.1001/jamapediatrics.2024.0814

Open Access: This is an open access article
distributed under the terms of the CC-BY License.
© 2024 Levene | et al. JAMA Pediatrics.

Author Contributions: Drs Levene and Fewtrell
had full access to all of the data in the study and
take responsibility for the integrity of the data and
the accuracy of the data analysis.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data:

All authors.

Drafting of the manuscript: Levene, Quigley.
Critical review of the manuscript for important
intellectual content: All authors.

Statistical analysis: Levene, Mohd Shukri.
Obtained funding: Levene, Quigley.
Administrative, technical, or material support: Mohd
Shukri.

Supervision: O'Brien, Quigley, Fewtrell.

Conflict of Interest Disclosures: Dr Fewtrell
reported receiving research funding from Philips
outside the submitted work; being clinical lead for
nutrition with the Royal College of Paediatrics &
Child Health; and being a member of the infant
nutrition working group through the European
Food Safety Authority. No other disclosures were
reported.

Funding/Support: Funded by grant 300895 from
the National Institute of Health and Social Care
Research (Dr Levene).

Role of the Funder/Sponsor: The funder had no
role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

Data Sharing Statement: See Supplement 2.

Additional Contributions: We thank the authors of
the included studies who responded to queries and
provided additional primary data where requested.

REFERENCES

1. Victora CG, Bahl R, Barros AJD, et al; Lancet
Breastfeeding Series Group. Breastfeeding in the
21st century: epidemiology, mechanisms, and
lifelong effect. Lancet. 2016;387(10017):475-490.
doi:10.1016/S0140-6736(15)01024-7

2. Gaynes BN, Gavin N, Meltzer-Brody S, et al.
Perinatal depression: prevalence, screening
accuracy, and screening outcomes. Evid Rep Technol
Assess (Summ). 2005;(119):1-8. doi:10.1037/
e439372005-001

3. BorraC, lacovou M, Sevilla A. New evidence on
breastfeeding and postpartum depression: the
importance of understanding women's intentions.
Matern Child Health J. 2015;19(4):897-907.
doi:10.1007/s10995-014-1591-z

jamapediatrics.com

Downloaded from jamanetwork.com by guest on 05/30/2024

Original Investigation Research

mental health suggests that relaxation interventions can be of-

fered to all lactating parents. The lack of major potential harm
from relaxation and high acceptability to the general popula-

4. National Institutes of Health. Relaxation
techniques: what you need to know. Accessed
January 14, 2021. https://www.nccih.nih.gov/
health/relaxation-techniques-for-health

5. Belchamber C, ed. Payne’s Handbook of
Relaxation Techniques: A Practical Guide for the
Health Care Professional. 5th ed. Elsevier; 2010.

6. Lee EJJ, Bhattacharya J, Sohn C, Verres R.
Monochord sounds and progressive muscle
relaxation reduce anxiety and improve relaxation
during chemotherapy: a pilot EEG study.
Complement Ther Med. 2012;20(6):409-416.
doi:10.1016/j.ctim.2012.07.002

7. Singh VP, RaoV, VP, R CS, K KP. Comparison of
the effectiveness of music and progressive muscle
relaxation for anxiety in COPD: a randomized
controlled pilot study. Chron Respir Dis. 2009;6(4):
209-216. doi:10.1177/1479972309346754

8. Becker GE, Smith HA, Cooney F. Methods of milk
expression for lactating women. Cochrane
Database Syst Rev. 2016;9(9):CDO06170.
doi:10.1002/14651858.CD006170.pub5

9. Stuebe AM, Grewen K, Meltzer-Brody S.
Association between maternal mood and oxytocin
response to breastfeeding. J Womens Health
(Larchmt). 2013;22(4):352-361. doi:10.1089/
jwh.2012.3768

10. Stuebe AM, Grewen K, Pedersen CA, Propper C,
Meltzer-Brody S. Failed lactation and perinatal
depression: common problems with shared
neuroendocrine mechanisms? J Womens Health
(Larchmt). 2012;21(3):264-272. doi:10.1089/
jwh.2011.3083

11. Chatterton RT Jr, Hill PD, Aldag JC, Hodges KR,
Belknap SM, Zinaman MJ. Relation of plasma
oxytocin and prolactin concentrations to milk
production in mothers of preterm infants: influence
of stress. J Clin Endocrinol Metab. 2000;85(10):
3661-3668. doi:10.1210/jc.85.10.3661

12. Lau C. Effects of stress on lactation. Pediatr Clin
North Am. 2001;48(1):221-234. doi:10.1016/
S0031-3955(05)70296-0

13. Lau C. The effect of stress on lactation—its
significance for the preterm infant. Adv Exp Med Biol.
2002;503:91-97. doi:10.1007/978-1-4615-0559-4.10

14. Mohd Shukri NH, Wells JCK, Fewtrell M. The
effectiveness of interventions using relaxation
therapy to improve breastfeeding outcomes:

a systematic review. Matern Child Nutr. 2018;14(2):
€12563. doi:10.1111/mcn.12563

15. Page MJ, McKenzie JE, Bossuyt PM, et al. The
PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ. 2021;372(71):n71.
doi:10.1136/bmj.n71

16. Jorm AF, Morgan AJ, Hetrick SE. Relaxation for
depression. Cochrane Database Syst Rev. 2008;(4):
CDO007142. doi:10.1002/14651858.CD007142.pub2
17. Smith CA, Levett KM, Collins CT, Armour M,
Dahlen HG, Suganuma M. Relaxation techniques for
pain management in labor. Cochrane Database Syst

tion are further reasons for confidence in this recommendation.
Relaxation interventions are easily available for dissemination,
particularly the simplest forms using calming music.

Rev. 2018;3(3):CD009514. doi:10.1002/14651858.
CD009514.pub2

18. Sterne JAC, Savovic J, Page MJ, et al. RoB 2:
arevised tool for assessing risk of bias in
randomized trials. BMJ. 2019;366:14898. doi:10.
1136/bmj.14898

19. Andrade C. Mean difference, standardized
mean difference (SMD), and their use in
meta-analysis. J Clin Psychiatry. 2020;81(5):20f13681.
doi:10.4088/JCP.20f13681

20. Elbourne DR, Altman DG, Higgins JP, Curtin F,
Worthington HV, Vail A. Meta-analyses involving
cross-over trials: methodological issues. Int J Epidemiol.
2002;31(1):140-149. doi:10.1093/ije/31.1.140

21. Cochrane Training. Cochrane handbook for
systematic reviews of interventions. Accessed
November 2, 2023. https://training.cochrane.org/
handbook/current

22. Sterne JAC, Sutton AJ, loannidis JPA, et al.
Recommendations for examining and interpreting
funnel plot asymmetry in meta-analyses of
randomized controlled trials. BMJ. 2011;343:d4002.
doi:10.1136/bmj.d4002

23. Guyatt GH, Oxman AD, Kunz R, et al; GRADE
Working Group. Going from evidence to
recommendations. BMJ. 2008;336(7652):1049-1051.
doi:10.1136/bmj.39493.646875.AE

24. Ramesh B, Sundar S, Ghose S, Gem E.
Evaluating the effect of music therapy on the
establishment of lactogenesis and maternal
breastfeeding satisfaction levels. Int J Med Health
Res. 2020;6(6):5-9.

25. Nguyen H, Aduna S. Effect of music therapy on
relaxation and breastfeeding anxiety. J Obstet
Gynecol Neonatal Nurs. 2020;49(6):562-S63.
doi:10.1016/j.jogn.2020.09.109

26. Mohd Shukri NH, Wells JCK, Fewtrell M.
Experimental study on mother-infant signaling
during breastfeeding: biological and psychological
aspects. Matern Child Nutr. 2018;14(2):e12933.
doi:10.1111/mcn.12933

27. Mohd Shukri NH, Wells J, Mukhtar F, Fewtrell
M. A randomized trial to test the effectiveness of
maternal relaxation therapy during breastfeeding:
effects on infant behaviour. J Pediatr Gastroenterol
Nutr. 2016;62(suppl 1):662. doi:10.1097/01.mpg.
0000484500.48517.e7

28. Lawrence R. Effect of quiet or listening to
music while breastfeeding on milk production.
Breastfeed Med. 2017;12(suppl 1):517-S18. doi:10.
1089/bfm.2017.29058.abstracts

29. Mohd Shukri NH, Fewtrell M, Wells J. Abstracts
from the 19th International Society for Research in
Human Milk and Lactation Conference. Breastfeed
Med. 2018;13(7):A1-A68. doi:10.1089/bfm.2018.
29100.abstracts

30. YuJ, Wei Z, Wells J, Fewtrell M. Effects of
relaxation therapy on maternal psychological status
and infant growth following late preterm and early
term delivery: data from a randomized controlled

JAMA Pediatrics Published online May 6, 2024 E9


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2024.0814?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0814
https://jamanetwork.com/pages/cc-by-license-permissions?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0814
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2024.0814?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0814
https://dx.doi.org/10.1016/S0140-6736(15)01024-7
https://dx.doi.org/10.1037/e439372005-001
https://dx.doi.org/10.1037/e439372005-001
https://dx.doi.org/10.1007/s10995-014-1591-z
https://www.nccih.nih.gov/health/relaxation-techniques-for-health
https://www.nccih.nih.gov/health/relaxation-techniques-for-health
https://dx.doi.org/10.1016/j.ctim.2012.07.002
https://dx.doi.org/10.1177/1479972309346754
https://dx.doi.org/10.1002/14651858.CD006170.pub5
https://dx.doi.org/10.1089/jwh.2012.3768
https://dx.doi.org/10.1089/jwh.2012.3768
https://dx.doi.org/10.1089/jwh.2011.3083
https://dx.doi.org/10.1089/jwh.2011.3083
https://dx.doi.org/10.1210/jc.85.10.3661
https://dx.doi.org/10.1016/S0031-3955(05)70296-0
https://dx.doi.org/10.1016/S0031-3955(05)70296-0
https://dx.doi.org/10.1007/978-1-4615-0559-4_10
https://dx.doi.org/10.1111/mcn.12563
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.1002/14651858.CD007142.pub2
https://dx.doi.org/10.1002/14651858.CD009514.pub2
https://dx.doi.org/10.1002/14651858.CD009514.pub2
https://dx.doi.org/10.1136/bmj.l4898
https://dx.doi.org/10.1136/bmj.l4898
https://dx.doi.org/10.4088/JCP.20f13681
https://dx.doi.org/10.1093/ije/31.1.140
https://training.cochrane.org/handbook/current
https://training.cochrane.org/handbook/current
https://dx.doi.org/10.1136/bmj.d4002
https://dx.doi.org/10.1136/bmj.39493.646875.AE
https://dx.doi.org/10.1016/j.jogn.2020.09.109
https://dx.doi.org/10.1111/mcn.12933
https://dx.doi.org/10.1097/01.mpg.0000484500.48517.e7
https://dx.doi.org/10.1097/01.mpg.0000484500.48517.e7
https://dx.doi.org/10.1089/bfm.2017.29058.abstracts
https://dx.doi.org/10.1089/bfm.2017.29058.abstracts
https://dx.doi.org/10.1089/bfm.2018.29100.abstracts
https://dx.doi.org/10.1089/bfm.2018.29100.abstracts
http://www.jamapediatrics.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0814

E10

Research Original Investigation

trial. J Pediatr Gastroenterol Nutr. 2021;72(1):1216.
doi:10.1097/MPG.0000000000003177

31. Levene |, Mohd-Shukri NH, O'Brien F, Quigley
M, Fewtrell M. Systematic review and meta-analysis
of the effect of relaxation interventions on
breastmilk quantity and maternal mental health.
Paper presented at: 8th ABM/EABM European
Regional Conference; May 12, 2023; Split, Croatia.

32. Levenel, Bell JL, Cole C, et al. Comparing the
effect of a lactation-specific relaxation and
visualization intervention versus standard care on
lactation and mental health outcomes in mothers of
very premature infants (the EXPRESS trial): study
protocol for a multicenter, unmasked, randomized,
parallel-group trial. Trials. 2022;23(1):611. doi:10.
1186/s13063-022-06570-9

33. YuJ, Zhang Y, Wells J, Fewtrell M. Maternal
stress reduction during breastfeeding alters
maternal gut, breastmilk, and infant gut
microbiome: data from a randomized controlled
trial. J Pediatr Gastroenterol Nutr. 2023;76(S1)(suppl
1):1047. doi:10.1097/MPG.0000000000003823

34. Asazawa K, Kato'Y, Yamaguchi A, Inoue A. The
effect of aromatherapy treatment on fatigue and
relaxation for mothers during the early puerperal
period in Japan: a pilot study. Int J Community
Based Nurs Midwifery. 2017;5(4):365-375.

35. Cervenkova B. The effect of neurological music
therapy on oral intake in preterm children. Paper
presented at: the 15th International Society
Integration Education Proceedings of the
International Scientific Conference; May 28, 2021;
Rezekne, Latvia. doi:10.17770/sie2021vol3.6144

36. LiuH, YangY. Effects of a psychological nursing
intervention on prevention of anxiety and
depression in the postpartum period: a randomized
controlled trial. Ann Gen Psychiatry. 2021;20(1):2.
doi:10.1186/s12991-020-00320-4

37. Gundewar S, Lakhkar B, Pawar MS. Effect of
music therapy on milk expression in mothers of
babies admitted in NICU. Int J Pharm Res. 2019;11
(3):1474-1479. doi:10.31838/ijpr/2019.11.03.165

38. Montaseri S, Zarei Z, Edraki M, Pourarian S,
Ahmad SP. The effect of music therapy on breast
milk secretion in mothers with premature infants.
Pharmacophore. 2017;8(suppl 6):e11735417.

39. Eidelman Al. The impact of music on
breastfeeding rates. Breastfeed Med. 2021;16(3):
171-172. doi:10.1089/bfm.2021.29177.aie

40. KarbandiS, Hosseini SM, Masoudi R, Hosseini
SA, Sadeghi F, Moghaddam MH. Recognition of the
efficacy of relaxation program on sleep quality of
mothers with premature infants. J Educ Health
Promot. 2015;4(1):97. doi:10.4103/2277-9531.171811

41. Shin HJ, Park J, Oh HK, Kim N. Comparison of
effects of mothers' and mozart's lullabies on
physiological responses, feeding volume, and body
weight of premature infants in NICU. Front Public
Health. 2022;10:870740. doi:10.3389/fpubh.2022.
870740

42. DagliE, Celik N. The effect of oxytocin massage
and music on breast milk production and anxiety
level of the mothers of premature infants who are
in the neonatal intensive care unit: a self-controlled
trial. Health Care Women Int. 2022;43(5):465-478.
doi:10.1080/07399332.2021.1947286

JAMA Pediatrics Published online May 6, 2024

Downloaded from jamanetwork.com by guest on 05/30/2024

43. DibS, Wells JCK, Fewtrell M. Mother and Late
Preterm Lactation Study (MAPLeS): a randomized
controlled trial testing the use of a breastfeeding
meditation by mothers of late preterm infants on
maternal psychological state, breast milk
composition and volume, and infant behavior and
growth. Trials. 2020;21(1):318. doi:10.1186/
513063-020-4225-3

44. Shukri NHM, Wells J, Mukhtar F, Lee MHS,
Fewtrell M. Study protocol: an investigation of
mother-infant signaling during breastfeeding using
arandomized trial to test the effectiveness of
breastfeeding relaxation therapy on maternal
psychological state, breast milk production, and
infant behavior and growth. Int Breastfeed J. 2017,
12(1):33. doi:10.1186/513006-017-0124-y

45. Yu J, Wells J, Wei Z, Fewtrell M. Effects of
relaxation therapy on maternal psychological state,
infant growth, and gut microbiome: protocol for a
randomized controlled trial investigating
mother-infant signalling during lactation following
late preterm and early term delivery. Int Breastfeed
J.2019;14(1):50. doi:10.1186/s13006-019-0246-5

46. Yu J, Wei Z, Wells JCK, Fewtrell M. Effects of
relaxation therapy on maternal psychological status
and infant growth following late preterm and
early-term delivery: a randomized controlled trial.
Am J Clin Nutr. 2023;117(2):340-349. doi:10.1016/
j.ajcnut.2022.12.002

47. Yu J, Wells J, Wei Z, Fewtrell M. Randomized
trial comparing the physiological and psychological
effects of different relaxation interventions in
Chinese women breastfeeding their healthy term
infant. Breastfeed Med. 2019;14(1):33-38. doi:10.
1089/bfm.2018.0148

48. Dib S, Wells JCK, Eaton S, Fewtrell M.

A breastfeeding relaxation intervention promotes
growth in late preterm and early term infants:
results from a randomized controlled trial. Nutrients.
2022;14(23):5041. doi:10.3390/nu14235041

49. Mohd Shukri NH, Wells J, Eaton S, et al.
Randomized controlled trial investigating the effects
of a breastfeeding relaxation intervention on
maternal psychological state, breast milk outcomes,
and infant behavior and growth. Am J Clin Nutr. 2019;
10(1):121-130. doi:10.1093/ajcn/nqz033

50. Massa K, Ramireddy S, Ficenec S, Mank C,
Josephsen J, Babbar S. A randomized control trial of
meditation for mothers pumping breastmilk for
preterm infants. Am J Perinatol. 2022. doi:10.1055/
a-1787-7576

51. Varisoglu Y, Satilmis IG. The effects of listening
to music on breast milk production by mothers of
premature newborns in the neonatal intensive care
unit: a randomized controlled study. Breastfeed Med.
2020;15(7):465-470. doi:10.1089/bfm.2020.0027

52. Yu J, Wells J, Wei Z, Fewtrell M. Effects of
relaxation therapy on maternal psychological
states, infant growth and gut microbiome: protocol
for a randomized controlled trial investigating
mother-infant signalling during lactation following
late preterm and early term delivery. Matern Child
Nutr. 2020;16(ST1). doi:10.1111/mcn.12933

53. Shabnam J, Mahsa A, Manoochehr M, Sonia O.
Effect of music on the growth monitoring of low
birth weight newborns. Int J Afr Nurs Sci. 2021;14:
100312. doi:10.1016/j.ijans.2021.100312

Relaxation Therapy and Human Milk Feeding Outcomes

54. SefidHaji S, Aziznejadroshan P, Mojaveri MH,
Nikbakht HA, Qujeq D, Amiri SRJ. Effect of lullaby
on volume, fat, total protein and albumin
concentration of breast milk in premature infants’
mothers admitted to NICU: a randomized
controlled trial. Int Breastfeed J. 2022;17(1):71.
doi:10.1186/s13006-022-00511-7

55. DabasS, Joshi P, Agarwal R, Yadav RK,
Kachhawa G. Impact of audio assisted relaxation
technique on stress, anxiety and milk output among
postpartum mothers of hospitalized neonates:
arandomized controlled trial. J Neonatal Nurs.
2019;25(4):200-204. doi:10.1016/j.jnn.2019.03.004

56. Chawanpaiboon S, Titapant V, Pooliam J.

A Randomized controlled trial of the effect of music
during cesarean sections and the early postpartum
period on breastfeeding rates. Breastfeed Med.
2021;16(3):200-214. doi:10.1089/bfm.2020.0299

57. Kittithanesuan Y, Chiarakul S, Kaewkungwal J,
Poovorawan Y. Effect of music on immediately
postpartum lactation by term mothers after giving
birth: a randomized controlled trial. J Med Assoc Thai.
2017:100(8):834-842. http://www.jmatonline.com/
index.php/jmat/article/viewfile/7397/7383

58. Ak J, Lakshmanagowda PB, G C M P, Goturu J.
Impact of music therapy on breast milk secretion in
mothers of premature newborns. J Clin Diagn Res.
2015;9(4):CCO4-CCO6. doi:10.7860/JCDR/2015/
11642.5776

59. Keith DR, Weaver BS, Vogel RL. The effect of
music-based listening interventions on the volume,
fat content, and caloric content of breast
milk-produced by mothers of premature and
critically ill infants. Adv Neonatal Care. 2012;12(2):
112-119. doi:10.1097/ANC.0b013e31824d9842

60. Feher SD, Berger LR, Johnson JD, Wilde JB.
Increasing breast milk production for premature
infants with a relaxation/imagery audiotape. Pediatrics.
1989;83(1):57-60. doi:10.1542/peds.83.1.57

61. Perez-Blasco J, Viguer P, Rodrigo MF. Effects of
a mindfulness-based intervention on psychological
distress, well-being, and maternal self-efficacy in
breast-feeding mothers: results of a pilot study.
Arch Womens Ment Health. 2013;16(3):227-236.
doi:10.1007/s00737-013-0337-z

62. O'Connor ME, Schmidt W, Carroll-Pankhurst C,
Olness KN. Relaxation training and breast milk
secretory IgA. Arch Pediatr Adolesc Med. 1998;152
(11):1065-1070. doi:10.1001/archpedi.152.11.1065

63. Levenel, Alderdice F, McCleverty B, O'Brien F,
Fewtrell M, Quigley MA. A report on parent
involvement in planning a randomized controlled
trial in neonatology and lactation - insights for
current and future research. Int Breastfeed J. 2022;
17(1):69. doi:10.1186/s13006-022-00509-1

64. Malouf R, Harrison S, Burton HAL, et al.
Prevalence of anxiety and posttraumatic stress
(PTS) among the parents of babies admitted to
neonatal units: A systematic review and
meta-analysis. EClinicalMedicine. 2021;43:101233.
doi:10.1016/j.eclinm.2021.101233

65. Misund AR, Nerdrum P, Diseth TH. Mental
health in women experiencing preterm birth. BMC
Pregnancy Childbirth. 2014;14(1):263. doi:10.1186/
1471-2393-14-263

jamapediatrics.com


https://dx.doi.org/10.1097/MPG.0000000000003177
https://dx.doi.org/10.1186/s13063-022-06570-9
https://dx.doi.org/10.1186/s13063-022-06570-9
https://dx.doi.org/10.1097/MPG.0000000000003823
https://www.ncbi.nlm.nih.gov/pubmed/29043282
https://www.ncbi.nlm.nih.gov/pubmed/29043282
https://dx.doi.org/10.17770/sie2021vol3.6144
https://dx.doi.org/10.1186/s12991-020-00320-4
https://dx.doi.org/10.31838/ijpr/2019.11.03.165
https://dx.doi.org/10.1089/bfm.2021.29177.aie
https://dx.doi.org/10.4103/2277-9531.171811
https://dx.doi.org/10.3389/fpubh.2022.870740
https://dx.doi.org/10.3389/fpubh.2022.870740
https://dx.doi.org/10.1080/07399332.2021.1947286
https://dx.doi.org/10.1186/s13063-020-4225-3
https://dx.doi.org/10.1186/s13063-020-4225-3
https://dx.doi.org/10.1186/s13006-017-0124-y
https://dx.doi.org/10.1186/s13006-019-0246-5
https://dx.doi.org/10.1016/j.ajcnut.2022.12.002
https://dx.doi.org/10.1016/j.ajcnut.2022.12.002
https://dx.doi.org/10.1089/bfm.2018.0148
https://dx.doi.org/10.1089/bfm.2018.0148
https://dx.doi.org/10.3390/nu14235041
https://dx.doi.org/10.1093/ajcn/nqz033
https://dx.doi.org/10.1055/a-1787-7576
https://dx.doi.org/10.1055/a-1787-7576
https://dx.doi.org/10.1089/bfm.2020.0027
https://dx.doi.org/10.1111/mcn.12933
https://dx.doi.org/10.1016/j.ijans.2021.100312
https://dx.doi.org/10.1186/s13006-022-00511-7
https://dx.doi.org/10.1016/j.jnn.2019.03.004
https://dx.doi.org/10.1089/bfm.2020.0299
http://www.jmatonline.com/index.php/jmat/article/viewfile/7397/7383
http://www.jmatonline.com/index.php/jmat/article/viewfile/7397/7383
https://dx.doi.org/10.7860/JCDR/2015/11642.5776
https://dx.doi.org/10.7860/JCDR/2015/11642.5776
https://dx.doi.org/10.1097/ANC.0b013e31824d9842
https://dx.doi.org/10.1542/peds.83.1.57
https://dx.doi.org/10.1007/s00737-013-0337-z
https://jamanetwork.com/journals/jama/fullarticle/10.1001/archpedi.152.11.1065?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0814
https://dx.doi.org/10.1186/s13006-022-00509-1
https://dx.doi.org/10.1016/j.eclinm.2021.101233
https://dx.doi.org/10.1186/1471-2393-14-263
https://dx.doi.org/10.1186/1471-2393-14-263
http://www.jamapediatrics.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0814

