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ABSTRACT

Background: Postpartum depression affects 10-20% of new mothers. Non-
pharmacological interventions are preferred by breastfeeding mothers, yet evidence for
mindfulness-based approaches remains limited.

Objective: To evaluate nurse-delivered Mindfulness-Based Stress Reduction on
depressive symptoms and stress biomarkers among primiparous mothers with elevated
PPD risk.

Methods: Single-center parallel RCT (n = 90). Mindfulness-Based Stress Reduction
group (n = 45): eight 90-minute weekly sessions; Control (n = 45): standard postpartum
care. Primary: EPDS at 12 weeks. Secondary: salivary cortisol, GAD-7, SF-12. Analysis:
LMM, ITT.

Results: Mindfulness-Based Stress Reduction achieved clinically significant EPDS
reduction (14.2—7.4 vs 14.5—11.8; difference: -4.1; 95% Cl: -5.8 to -2.4; p <.001; d =
1.12). The 4.1-point improvement approximates the clinical efficacy of first-line
antidepressants, supporting MBSR as a viable alternative for breastfeeding mothers.
Cortisol decreased more in MBSR (d = 0.89). Depression history mothers showed larger
effects (d = 1.45; interaction p = .024). Remission rate: 82.2% vs 37.8% (NNT = 2.3).
Conclusion: Nurse-delivered MBSR significantly reduces PPD symptoms and stress
biomarkers. Findings support MBSR as a first-line non-pharmacological intervention.
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INTRODUCTION

Postpartum depression (PPD) affects 10-
20% of new mothers globally, with prevalence

reducing cortisol and improving emotional
regulation [5]. Meta-analyses show MBSR

reaching 25-30% among primiparous women [1].
PPD  impairs  maternal-infant  bonding,
breastfeeding success, and infant development
[2]. The Edinburgh Postnatal Depression Scale
(EPDS) is the gold-standard screening tool;
scores >10 indicate probable depression and >13
indicate significant depression [3]. A clinically
meaningful EPDS reduction is defined as >4
points [3].

Mindfulness-Based Stress Reduction (MBSR) is
an 8-week program combining mindfulness
meditation, body awareness, and yoga [4]. The
mechanism involves HPA axis downregulation,
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efficacy for depression (d = 0.59) in general
populations [6], but postpartum evidence is
limited.

Research Gap: Only three RCTs examined
MBSR for PPD, with small samples (n = 20-40),
heterogeneous protocols, and no biomarker
assessment [7]. No study has evaluated nurse-
delivered MBSR with both psychological and
biological outcomes.

Objectives: Primary: Compare EPDS at 12
weeks. Secondary: Evaluate cortisol, anxiety,
quality of life; explore effect modification by
depression history.


https://doi.org/10.63964/ATJN.2025.4.4
http://creativecommons.org/licenses/by/4.0

METHODS

Study Design

Single-center parallel RCT (1:1 allocation) at a
university hospital postpartum unit (January-
December 2023). CONSORT 2010 guidelines
followed [8]. The 12-week endpoint was selected
to capture both acute MBSR effects during the
intervention (weeks 1-8) and consolidated effects
post-intervention (weeks 9-12), aligning with the
typical PPD symptom trajectory peaking at 6-8
weeks postpartum. Registration: NCT05834621
(prospective).

Ethical Considerations

IRB approval: #2022-OB-0156.  Written
informed consent obtained. Safety protocol:
Mothers with EPDS >20 or suicidal ideation
referred immediately to psychiatry.

Sample Size

G*Power 3.1.9.7: d = 0.70, a = 0.05, power =
0.85. Required: 38/group. Enrolled: 45/group
(18% attrition buffer).

Eligibility Criteria

Inclusion: Primiparous mothers; 2 weeks
postpartum; EPDS 10-19; age 18-40; singleton
pregnancy.

Exclusion: Current psychiatric treatment; EPDS
>20; substance abuse; major obstetric
complications; infant NICU >7 days.
Randomization and Blinding
Computer-generated sequence (permuted blocks
4/6) by independent statistician. Concealment:
opaque sealed envelopes. Outcome assessors and
lab technicians blinded; participants/facilitators
unblinded.

Intervention Protocol

MBSR Group: Eight 90-minute weekly group
sessions (8-10 participants) by certified MBSR
nurse instructors (n = 3, >200 hours training).
Postpartum-adapted protocol: body scan, sitting
meditation, gentle yoga, walking meditation,
loving-kindness for bonding. Home practice: 20-
30 min/day with audio. Infant-friendly
environment.
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Safety Monitoring: Participants reporting acute
distress  during sessions were assessed
immediately using a standardized safety
checklist. Those with emerging suicidal ideation
or EPDS >20 during follow-up were referred to
psychiatry within 24 hours.

Instructor  Training:  200-hour  MBSR
certification + 40-hour postpartum module.
Competency: observed teaching + examination.
xk=0.91.

Control Group: Standard postpartum care: 6-
week checkup, lactation support, health
education pamphlets. No structured mental
health intervention.

Fidelity: 25% sessions video-recorded; MBSR
Adherence Scale mean: 92.4%. Home practice
logs: 78.6% completion.

Outcome Measures

Primary: EPDS at baseline, 6, and 12 weeks. 10-
item; range 0-30; >10 = probable depression [3].
Arabic version (a. = 0.87).

Secondary: (1) Salivary cortisol: morning
samples (8-9 AM); ELISA (CV: 3.2%); single-
batch analysis. (2) GAD-7 [9]. (3) SF-12 [10]. (4)
FFMQ [11].

Statistical Analysis

SPSS v.28 and R v.4.3 (Ime4). LMM with
REML, timexgroup interaction. Model fit:
AIC/BIC. Model assumptions were verified
using Q-Q plots; residual diagnostics confirmed
approximate normality without
heteroscedasticity. ITT with multiple imputation.
Effect sizes: Cohen's d [95% CI]. Subgroup
interactions at oo = 0.10. No multiple comparison
correction (exploratory). Mediation: PROCESS
Model 4.

RESULTS

Participant Flow and Baseline

Of 186 screened, 90 randomized (45/group); 84
completed 12 weeks (93.3% retention). Groups
balanced (Table 1). Mean age 27.4 + 4.8; 57.8%
vaginal delivery; 31.1% depression history;
baseline EPDS 14.4 + 3.3.
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Table 1. Baseline Characteristics of Study Participants

Characteristics MBSR (n = 45) Control (n = 45) p
Age, years 272146 276 5.0 .68
Age <25 years, n (%) 15 (33.3) 17 (37.8) .66
Vaginal delivery, n (%) 26 (57.8) 26 (57.8) 1.00
History of depression, n (%) 14 (31.1) 14 (31.1) 1.00
Breastfeeding, n (%) 38 (84.4) 40 (88.9) .54
Baseline EPDS 142 +£3.2 145+34 .66
Baseline cortisol, nmol/L 185+4.2 182+4.4 74

Values are mean £ SD or n (%). EPDS = Edinburgh Postnatal Depression Scale.

Primary Outcome: EPDS Subgroup Analysis

Significant timexgroup interaction (F(2,172) = Significant effect modification by depression
18.42,p <.001, n2=0.18). MBSR: 14.2—7.4 history (interaction p = .024; Figure 3). History:
(A =-6.8) vs Control: 14.5—11.8 (A =-2.7). d = 1.45 (95% CI: 0.72-2.18); No history: d =
Difference: -4.1 (95% CI: -5.8 to -2.4; p < .001; 0.88 (95% CI: 0.36-1.40). Age and delivery mode
d = 1.12). Remission (EPDS <10): 82.2% vs did not moderate (p > .10). Small subgroups may
37.8% (NNT = 2.3). See Table 2 and Figure 1. inflate estimates.

Table 2. Primary and Secondary Outcomes at 6 and 12 Weeks

Outcome Time MBSR Control d [95% ClI] p

Baseline 142 +3.2 145+3.4 — .66

EPDS 6 wk 10.8+2.38 13.2+3.2 0.78 [0.29, 1.27] .003
12 wk 74+24 11.8+3.0 1.12 [0.62, 1.62] <.001

Baseline 185+4.2 18.2+4.4 — 74

Cortisol 6 wk 152 +3.38 17.8+4.2 0.62 [0.14, 1.10] .018
12 wk 124 +3.2 16.5+4.0 0.89[0.40, 1.38] <.001

GAD-7 Baseline 108 +3.6 112+38 — .60
12 wk 52+28 9.4+34 0.98 [0.49, 1.47] <.001

d = Cohen's d. EPDS = Edinburgh Postnatal Depression Scale; GAD-7 = Generalized Anxiety Disorder-7. Cortisol in nmol/L.

Figure 1. Edinburgh Postnatal Depression Scale (EPDS) Trajectory Over 12 Weeks
Lower scores indicate fewer depressive symptoms
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Figure 1. EPDS Trajectory Over 12 Weeks
Lower scores = fewer symptoms. Green zone (EPDS <10) = normal. *** p < .001.
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Figure 2. Morning Salivary Cortisol Levels Over 12 Weeks
Lower values indicate reduced HPA axis activation
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Figure 2. Morning Salivary Cortisol Levels Over 12 Weeks
Lower values = reduced HPA activation. Optimal <14 nmol/L. *** p < .001.

Figure 3. Forest Plot: Subgroup Analysis for EPDS Reduction at 12 Weeks
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Figure 3. Forest Plot: Subgroup Analysis for EPDS Reduction at 12 Weeks
Sample sizes in parentheses. No multiple comparison correction (exploratory).

Mediation Analysis

Cortisol change partially mediated MBSR-EPDS
relationship (indirect: B =-0.82, 95% CI [-1.42, -
0.34], 28.4% of total). Direct effect remained
significant (B = -2.08, p < .001). FFMQ also
mediated EPDS improvement (§ = -0.68, 95% CI
[-1.18, -0.28]).

DISCUSSION

Summary

MBSR produced clinically significant EPDS
reductions (4.1 points; d = 1.12) exceeding the 4-
point threshold [3]. NNT of 2.3 indicates
excellent utility. This is the first RCT
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demonstrating MBSR for PPD with biomarker
validation.

Comparison

Our d = 1.12 is nearly double general MBSR
meta-analyses (d = 0.59) [6]. Larger effects
reflect:  targeted  population,  postpartum
adaptation, high fidelity (92.4%), certified
instructors, biomarker validation.

Mechanisms

Figure 4 presents hypothesized mechanisms.
Cortisol reduction (d 0.89) with partial
mediation  (28.4%) supports HPA  axis
downregulation. Larger effects in depression-
history mothers (d = 1.45) suggest vulnerable



stress systems benefit most. Sleep quality, a
potential mediator, was not measured.
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Figure 4. Hypothesized Mechanism: MBSR and Postpartum Depression

(Intermediary Pathways Partially Measured)

Mindfulness Skills
(FFMQ)

Stress Reduction
(Pss)

HPA Axis

Cortisol 1
(Measured)

Wl rervention

Depressive
Symptoms |

EPDS Score |
(Primary Outcome)

- Immediate [nEc[s[McasumuD Hypothesized Pathways

Quality of Life t
(SF-12)

] easured outcames

] ot measurea

Figure 4. Hypothesized Mechanism: MBSR and Postpartum Depression
(Intermediary Pathways Partially Measured)
Purple = intervention; Green = measured; Orange = hypothesized; Yellow = not measured.

Strengths

(1) First PPD-MBSR RCT with biomarker; (2)
adequate power; (3) prospective registration; (4)
concealment; (5) 92.4% fidelity (x = 0.91); (6)
validated EPDS; (7) cortisol; (8) mediation
analysis; (9) 12-week follow-up; (10) ITT; (11)
pre-specified subgroups; (12) single-batch
cortisol analysis; (13) safety monitoring protocol.
Limitations

(1) Single-center; (2) 12-week follow-up
insufficient for relapse; (3) performance bias
possible due to unblinded participants, although
outcome assessors remained blinded; (4) sleep
quality not measured; (5) excluded severe
depression; (6) self-reported home practice; (7)
costs not assessed; (8) small subgroups; (9)
single cortisol sample.

Nursing Practice

MBSR offers non-pharmacological option for
breastfeeding mothers. NNT 2.3 indicates
excellent utility. Requires: 200-hour certification
+ 40-hour module; infant-friendly space; 8-week
commitment. Given the short training curve for
nurses and group-based format, MBSR s highly
scalable in low-resource postpartum units. With
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PPD costs of $22,000/dyad [12], MBSR may be
cost-effective.

CONCLUSIONS

1. MBSR significantly reduces PPD (d = 1.12)
and cortisol (d 0.89), exceeding clinical
thresholds and approximating antidepressant
efficacy.

2. Remission rate 82.2% (NNT = 2.3) indicates
excellent clinical utility.

3. Depression-history mothers benefit most (d =
1.45), supporting targeted intervention.

4. Cortisol partially mediates effects, validating
HPA axis mechanism.

5. MBSR is scalable for low-resource postpartum
settings.

6. Multicenter validation with longer follow-up,
sleep assessment, and cost-effectiveness is
warranted.
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