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Introduction
Pregnancy has come to be regarded as nature’s “stress test”, as the changes required to support the growing fetus can reveal underlying predispositions to diseases years earlier than they might otherwise appear (1, 2). It is well-established that the development of complications during pregnancy can influence maternal 
and child outcomes during pregnancy, delivery and the immediate postpartum period. Beyond this, there is growing evidence that pregnancy complications may have a long-standing impact on maternal health in later life. This provides further justification for health-promoting interventions before and during pregnancy 
for optimal health throughout the life course. There is a well-described association between gestational diabetes and risk of development of type 2 diabetes within ten years, and accepted recommendations for lifestyle changes and screening postpartum (3, 4). Despite the growing evidence, there is less awareness 
among women’s healthcare providers surrounding long-term health risks associated with other pregnancy complications (5, 6).

In this review, we discuss the increased risk of non-communicable disease in women who experience complications such as hypertensive disorders of pregnancy, gestational diabetes, placental pathology, preterm birth and pregnancy loss, in order to highlight the opportunity 
for risk reduction following pregnancy.
Design
Narrative literature review

Methods
A comprehensive literature review was performed on Pubmed, and the Cochrane library for each pregnancy complication and risk of disease broken down by physiological system. Searches were limited to studies in English with the search terms in the title or abstract. Microsoft Excel was used to create summary tables.

Results

Risk of NCD following Pre-eclampsia

Heart failure7
3-fold increased risk 
RR 3.62 (95% CI 2.25-5.85)

Coronary heart disease7
2-fold increased risk
RR 2.11 (95% CI 1.60–2.77)

Composite cardiovascular disease7
65% higher risk
RR 1.65 (95% CI 1.36-2.21)

Cerebrovascular morbidity8
3-fold increased odds
OR 2.95 (95% ICI 1.10–7.90)

Vascular dementia9
3.5 fold higher likelihood
HR 3.46 (95% CI 1.05-1.99)

Diabetes10
2-fold increased risk
RR 2.37 [95% CI 1.37, 4.10]

Chronic kidney disease11
82% higher risk
HR: 1.82, 95% CI: 1.27–2.62

Venous thromboembolism12
2-fold higher likelihood
aHR  2.3 (95% CI: 1.3-4.2)

Stroke7
71% higher risk
RR 1.71 (95%CI 1.38-2.11)

End-Stage Renal Disease11
3-fold higher likelihood
HR 3.01 (95% CI 1.92-4.70)

Risk of NCD following First Trimester Loss

Coronary Heart Disease13
45% increased odds
OR 1.45 (95% CI 1.18-1.78)

Anxiety14
62% increased odds
OR 1.62 (95% CI 1.25-2.11)

Depression14
2-fold increased odds
OR 2.38 (95% CI 1.65-3.42)

Suicide14
3-fold increased odds
OR 3.80 (95% CI 2.80-5.20)

Post Traumatic Stress Disorder14
4-fold increased odds
OR 4.39 (95% CI 0.18-105.50)

Diabetes15
25% higher incidence
aIRR 1.25 (95% CI 1.15-1.36 )

Risk of NCD following Recurrent Pregnancy Loss

Coronary Heart Disease13
2-fold increased odds
OR 1.99 (95% CI 1.13-3.50)

Diabetes16, 17
0.8-fold increased odds
OR: 1.82 (95% CI 1.15-2.88)

Venous Thromboembolism14
6-fold increased odds
OR 6.13 (95% CI 2.48-15.16)

Depression (after 2 miscarriages)14
3-fold increased odds
OR 3.88 (95% CI 1.87-8.03)

Anxiety (after 2 miscarriages)14
4-fold increased odds
OR 4.34 (95% CI 2.08-9.03)

Post Traumatic Stress Disorder (after 2 
miscarriages)14

4-fold increased odds
OR 4.89 (95% CI 1.57-15.27)

Risk of NCD following Stillbirth

Cardiovascular-related morbidity8
0.5-fold increased odds
OR 1.49 (95% ICI 1.08–2.06)

Coronary Heart Disease18
18% higher likelihood
HR 1.18 (95% CI 1.03-1.37)

Chronic renal disease19
26% higher likelihood
aHR 1.26 (95%CI 1.09-1.45)

Depression20
2-fold increased risk
RR 2.14 (95% CI = 1.73-2.66)

Anxiety20
75% higher risk
RR 1.75 (95% CI = 1.27-2.42)

Dementia21
86% higher likelihood
HR 1.86 (95% CI = 1.28-2.71)

Venous Thromboembolism22
2.5-fold higher likelihood
HR 2.561 95% CI 1.085-6.046

Risk of NCD following Preterm Birth

Cardiovascular-related morbidity8
63% increased odds
OR 1.63 (95% ICI 1.39–1.93)

End-stage kidney disease19
2-fold increased risk
aRR 2.09 (95% CI: 1.64-2.66)

Stroke7, 23
65% higher risk
RR 1.65 (95% CI, 1.51–1.79)

Coronary Heart Disease7
50% higher risk
RR 1.49, 95% CI, 1.38, 1.60

Risk of NCD following Placental Abruption
Cardiovascular-related morbidity and 
mortality8

82% higher odds
OR 1.82 (95% ICI 1.42–2.33)

Ischaemic heart disease24
60% higher likelihood
HR = 1.6 (95% CI 1.4-1.9)

Acute MI24
90% higher likelihood
HR = 1.9 (95% CI 1.4-2.4)

Hypertensive heart disease24
2-fold higher likelihood
HR = 2.2 (95% CI 1.1-4.5)

Congestive heart failure24
70% higher likelihood
HR = 1.7 (95% CI 1.2-2.3)

Stroke (ischaemic/haemorrhagic)24
40% higher likelihood
HR = 1.4 (95% CI 1.1-1.9)

Risk of NCD following Gestational Diabetes
Cardiovascular-related morbidity and 
mortality8

68% higher odds
OR 1.68 (95% ICI 1.11–2.52)

Cardiovascular events in first decade 
postpartum25

2-fold increased risk
RR 2.31(95% CI 1.57, 3.39)

Coronary artery disease26
59% higher odds
OR 1.59 (95%CI: 1.30-1.94)

Stroke26
25% higher odds
OR 1.25 (95%CI: 1.07-1.48)

Chronic Kidney Disease (Black women only)19
78% higher risk
aRR 1.78 (95%CI: 1.18-2.70)

Type 2 Diabetes Mellitus3
Almost ten-fold higher risk
RR 9.51 (95%CI:  7.14 to 12.67)

Thyroid, stomach and liver cancer27

30-40% higher risk
Thyroid: RR 1.28 (95% CI: 1.16–1.42), 
Stomach : RR 1.43 (95% CI: 1.02–2.00), 
liver RR 1.27
(95% CI: 1.03–1.55)

Postnatal depression28
59% higher risk
RR 1.59 (95% CI: 1.22-2.07)

Risk of NCD following Obstetric Cholestasis

Cardiovascular 
Disease29

12% higher likelihood
HR 1.12 (95% CI 1.06-1.19)

Liver cancer29
3-fold higher likelihood
HR 3.61 (95% CI 1.68-7.77)

Biliary tree cancer29
2.5-fold higher likelihood
HR 2.62 (95% CI 1.26-5.46)

Diabetes29
47% higher likelihood
HR 1.47 (95% CI 1.26-1.72)

Thyroid disease29
30% higher likelihood
HR 1.30 (95% CI 1.14-1.47)

Crohn's disease29
55% higher likelihood
HR 1.55 (95% CI 1.14-2.10)

Liver fibrosis/cirrhosis30
5-fold higher likelihood
HR 5.11 (95% CI 3.29-10.33)

Chronic hepatitis30
6-fold higher likelihood
HR: 5.96 (95% CI 3.43-10.33)

Cholangitis30
4-fold higher likelihood
HR: 4.22 (95% CI 3.13-5.69

Conclusion
Education of women and their 
healthcare providers about long-term 
health risks following adverse pregnancy 
outcomes, as well as strategies to 
improve postpartum follow-up and 
accessibility to this and to interventions 
are paramount. Optimal screening 
windows and methods need to be 
defined, and evidence-based prevention 
strategies developed for this population.
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