
Mode of birth and maternal 
depression/severe anxiety: Findings from 
the Millennium Cohort Study

Elizabeth Bodunde, Karen O’Connor,  Karen Matvienko-Sikar, Fergus McCarthy,  Ali 

Khashan.

University College Cork, Cork Ireland.

Cork University Maternity Hospital, Cork Ireland.

SPHeRE Programme; Health Research Board, Ireland.

26th Thursday, September 2024



Background

Notable increase of caesarean sections over the past three decades.

• Variations across countries 

Life-saving procedure

• Pregnancy and birth complications.

• Not free of risk.

Specific modes of birth have been found to associate 

with increased in mental health difficulties in the 

mothers.

Beyond the customary postpartum period



Rationale
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Small sample sizes - limited large population-based studies.

Inconsistent results

Different follow up periods

Type of caesarean sections

Differences in how depression/anxiety are measured



Aims of current study

PECO Criteria

To examine the association between mode of birth and depression/severe 

anxiety by 14 years postpartum.

Women who have at least 
one  childbirth.

Assisted birth, Induced 
birth, Planned CS, 

Emergency CS, CS after 
Induction.

Spontaneous vaginal birth
Depression/severe anxiety 

by 14 years postpartum



Methods: Sample
Study Design: A Secondary analysis – Millennium Cohort Study 

⮚MCS – Nationally representative longitudinal cohort study - commenced in early

2000’s.

⮚9 months up to 17 years postpartum, 18,552 families included in the first wave.

18,492 mothers 
at baseline

• Exclusion

oMultiple birth (n=246)

11,088 follow-up 
at 14 years 

• Exclusions

oPreexisting mental illness (n=36)

oMissing mode of birth data (n=545)

10,507  included in 
fully adjusted models  



Methods: Variables

At baseline - 9 months

• Maternal demographic data, maternal lifestyle, parental health, pregnancy, and birth including mode of 
birth.

At 9 months, 3, 5, 7, 11, and 14 years postpartum 

• Depression/severe anxiety diagnosis by 14 years postpartum.

• New variable: Cumulative outcome measure.

What type of delivery did you have? Was 

it………………….

CODE ALL THAT APPLY

1. ……a normal delivery

2. Assisted with forceps

3. Assisted vacuum extraction,

4. Assisted breach,

5. A planned caesarian,

6. An emergency caesarian,

7. Or another type of delivery?

Has a doctor ever told you that you suffer from depression or 

serious anxiety?

1. Yes

2. No

Outcome

Exposure



Methods: Statistical Analysis

Data analysis using Stata/SE

Chi-square tests/proportions -descriptive analysis 

Crude and adjusted logistic regression models estimating odds ratios.

Subgroup analyses- stratified by presence of postnatal psychological distress at 9 months, 
child admission to NICU, child born preterm, presence of longstanding illnesses.

Sensitivity analyses – Any CS vs SVB, Induction vs no induction.



Results: Characteristics of MCS participants
Spontaneous VB Assisted VB Induced VB Emergency CS Planned

CS
CS after 
induction

Total N=10,507 (%) 5152 (49.0) 2032 (19.3) 1046 (10.0) 752 (8.5) 841 (8.0) 684 (6.5)

Maternal age (30+) 2297 (44.6) 883 (43.4) 495 (47.3) 359 (47.7) 523 (62.2) 361 (52.8)

Normal (18.5-24.9 kg/m2) 3252 (63.12) 1159 (57.0) 707 (67.6) 420 (55.8) 437 (52.0) 345 (50.4)

Infant sex (male) 2641 (51.3) 1008 (49.6) 537 (51.3) 381 (50.7) 433 (51.5) 322 (47.1)

Parity (multipara)   2963 (57.5) 1062 (52.3) 180 (17.2) 272 (36.2) 565 (67.2) 177 (25.9)

Education (diploma/higher) 1431 (27.8) 478 (23.5) 399 (38.2) 255 (33.9) 281 (33.4) 238 (24.8)

Ethnicity (white) 4215 (81.8) 1742 (85.7) 953 (91.1) 611 (81.3) 718 (85.4) 581 (84.9)

Area-level deprivation 

(least deprived)

817 (15.8) 310 (15.3) 199 (19.0) 134 (17.8) 134 (17.4) 123 (17.0)

Longstanding illness (no) 4200 (81.5) 1532 (75.4) 838 (80.1) 583 (77.5) 619 (73.6) 516 (75.4)

Postnatal psychological 

distress (no)

4307 (83.6) 1650 (81.2) 903 (86.3) 631 (83.9) 698 (83.0) 564 (82.5)



Results: Associations between mode of birth and 

cumulative outcome of depression/severe anxiety by 14 

years postpartum 

No of exposed cases Unadjusted model OR 

(95% CI)

Fully adjusted model OR (95% CI)

Depression/severe anxiety diagnosis by 14 years postpartum 

Spontaneous VB 2367 Ref Ref

Induced VB 1061 1.29 (1.16-1.42)* 1.11 (1.02-1.24)*

Assisted VB 490 1.04 (0.91-1.18) 1.07 (0.92-1.23)

Emergency CS 359 1.07 (0.92-1.25) 1.08 (0.92-1.27)

Planned CS 408 1.11 (0.96-1.28) 1.10 (0.94-1.29)

CS after Induction 337 1.14 (0.97-1.34) 1.11 (0.94-1.32)

OR: Odd ratio, 95% CI: 95% Confidence Interval, VB: Vaginal Birth, CS: Caesarean Section. 

Fully adjusted for maternal age, ethnicity, area deprivation level, maternal education, household income, maternal BMI, 
preterm birth, HDP, longstanding illness, parity, infant sex.

*P-value <.05



No of exposed cases Unadjusted model OR 

(95% CI)

Fully adjusted model OR (95% CI)

Depression/severe anxiety diagnosis by 14 years postpartum 

Vaginal birth 3918 Ref Ref

Caesarean birth 1104 1.03 (0.94-1.14) 1.06 (0.96-1.17)
OR: Odd ratio, 95% CI: 95% Confidence Interval, VB: Vaginal Birth, CS: Caesarean Section. 

Fully adjusted for maternal age, ethnicity, area deprivation level, maternal education, household income, maternal BMI, 
preterm birth, HDP, longstanding illness, parity, infant sex.

*P-value <.05

S2: Any induction and depression/severe anxiety by 14 years postpartum  

S1: Any CS and depression/severe anxiety by 14 years postpartum  

No of exposed cases Unadjusted model OR 

(95% CI)

Fully adjusted model OR (95% CI)

Depression/severe anxiety diagnosis by 14 years postpartum 

No Induction 3624 Ref Ref

Birth by induction 1398 1.22 (1.12-1.33)* 1.08 (0.99-1.19)
OR: Odd ratio, 95% CI: 95% Confidence Interval, VB: Vaginal Birth, CS: Caesarean Section. 

Fully adjusted for maternal age, ethnicity, area deprivation level, maternal education, household income, maternal BMI, 
preterm birth, HDP, longstanding illness, parity, infant sex.

*P-value <.05



Conclusion and implications
• 65% of women had at least one diagnosis of depression/severe anxiety by 14 

years postpartum. 

• Induced birth was associated with long-term depression/severe anxiety by 14 

years postpartum. 

• Self-reported measures of depression/ severe anxiety – subject to recall and/or 

misclassification bias. The role of unmeasured residual confounding. 

• Additional research is warranted to better understand the underlying 

mechanisms of these associations. 

• There is limited evidence to support the association between other modes of 

birth and long-term depression/severe anxiety.
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