
GLUCOSE METABOLISM 
Fasting glucose (one study):No statistically significant differences in adult offspring 
exposed to maternal hypertensive disorders of pregnancy.5 
Glycosylated haemoglobin (one study): Statistically significant increase in adult 
offspring exposed to maternal pre-eclampsia.11 
Glycosylated haemoglobin and type 2 diabetes (one study): Statistically significant 
increase in adult offspring exposed to maternal pre-eclampsia.11 
Type 2 diabetes (two studies): Meta-analysis showed no statistically significant 
increase in risk in adult offspring exposed to maternal hypertensive disorders of 
pregnancy (fig 6.)6,11 

Figure 6 Type 2 diabetes 

 
 

Results 
• 8 cohort studies were included in the review (fig 1&2) 
• Key quality issues included definition of hypertensive disorders of pregnancy, 

characterisation of comparison groups and completeness of follow-up 
Figure 1 Results of search strategy 

 
 
 

 
 

 

Background 
• Hypertensive disorders of pregnancy affect up to 8% of pregnancies.1 

• They include eclampsia, pre-eclampsia, gestational hypertension, pre-existing 
chronic hypertension and pre-eclampsia superimposed on chronic hypertension. 

• Previous systematic reviews have shown that the offspring of women with pre-
eclampsia have increased BP and BMI in childhood and early adulthood.2,3 

• Less is known about the later life consequences. 

Methods 
INCLUSION CRITERIA 
Types of study: Observational epidemiological studies 
Types of participant: Offspring aged at least 18 years at last follow up 
Types of exposure: In utero exposure to any maternal hypertensive disorder of 
pregnancy 
Types of outcome: The primary outcome was cardiovascular disease (cerebrovascular 
disease or coronary heart disease). Secondary outcomes were cardiometabolic factors 
associated with cardiovascular risk (blood pressure, body mass, glucose metabolism, 
lipids) and all cause mortality 
SEARCH METHODS 
• Medline, EMBASE and CINAHL, bibliographies of included studies 
• No language restrictions 
• Quality appraisal was done using the Newcastle Ottawa Scale 
• Meta-analysis used a fixed effects approach 

BLOOD PRESSURE 
Blood pressure: (three studies): Meta-analysis of two studies showed statistically 
significant increases in both systolic and diastolic blood pressure (fig 3)5,7. A third 
study showed a statistically significant increase in risk of elevated blood pressure in 
adult offspring exposed to maternal hypertensive disorders of pregnancy.8 
Figure 3 Blood pressure 

 

 

 

 

 

     
 

 

 

Hypertension (two studies): Meta-analysis showed a statistically significant increased 
risk of hypertension (fig 4).4,9 
Figure 4 Hypertension 
 

 

Author DOB  Age at 
follow-up 

Offspring inclusion 
criteria 

Exposure group(s) Outcomes Newcastle 
Ottawa Scale 

Kajantie 20094 1934-44 59-69y 
 

Singleton offspring  
 

(1) Severe pre-eclampsia 
(2) Pre-eclampsia  
(3) Gestational hypertension 

Coronary heart disease 
Stroke 
Hypertension 

S5/C2/O2 

Lazdam 20105 1982-85 22-26y 
 

Preterm offspring (1) Gestational hypertension  Blood pressure 
Body mass index 
Fasting glucose 
Lipids 

S4/C2/O2 

Libby 20066 1952-58 45-51y 
 

Type 1 DM excluded (1) Pre-eclampsia and eclampsia  Type 2 diabetes S5/C2/O2 

Mamun 20127 1981-83 21y 
 

All offspring (1) Hypertensive disorders of 
pregnancy 

Blood pressure 
Body mass index 

S5/C2/O2 

Mogren 20018 1955-66  31-41y 
 

All offspring  (1) Pre-eclampsia or hypertension 
during pregnancy 

Blood pressure 
Body mass index 
Lipids 

S4/C2/O3 

Palmsten 20109 1959-66 34-44y All offspring (1) Pregnancy-related hypertension Hypertension S5/C2/O1 
Ros 200110 1973-78  20-25y 

 
Female offspring (1) Mild pre-eclampsia 

(2) Severe pre-eclampsia 
Body mass index S5/C2/O1 

Thomas 200711 1958 45y Type 1 DM excluded (1) Pre-eclampsia Body mass index 
Glycosylated haemoglobin 
Type 2 diabetes 

S5/C2/O2 

Records identified through other 
sources (n=2) 

Titles screened (n=3465) 

Abstracts screened (n=95) Abstracts excluded (n=74) 

Full-text articles assessed for 
eligibility (n=21) Full-text articles excluded (n=15) 

Studies included in qualitative 
synthesis (n=8) 

Studies included in meta-analysis 
Diastolic blood pressure (n=2); Systolic blood pressure (n=2); 

Hypertension (n=2); Body mass index (n=4); Type 2 diabetes (n=2) 

Titles excluded (n=3370) 

 Figure 2 Study characteristics 

BODY MASS 
Body mass index (five studies): Meta-analysis of four studies showed a statistically 
significant increase in BMI (fig 5)5,7,10,11. A fifth study showed a statistically significant 
increase in risk of overweight and obesity in adult offspring exposed to maternal 
hypertensive disorders of pregnancy.8 

Figure 5 Body Mass Index 
 

 

 

 

LIPIDS 
Total cholesterol (two studies): No evidence of significant differences in adult 
offspring exposed to maternal hypertensive disorders of pregnancy.5,8 

CARDIOVASCULAR 
Coronary heart disease (one study): No statistically significant increases in risk in 
adult offspring exposed to maternal pre-eclampsia or gestational hypertension.4 

Stroke (one study): Statistically significant increases in risk in adult offspring exposed 
to maternal gestational hypertension and severe pre-eclampsia, but not non-severe 
pre-eclampsia.4 

Aim 
To systematically review the association between maternal hypertensive disorders of 
pregnancy and cardiovascular risk factors and disease in adult offspring. 

This project was funded by NHS Grampian Endowment Funding 

Discussion and conclusion 
LIMITATIONS 
• A limited number of studies was available. 
IMPLICATIONS 
• Adult offspring exposed to maternal hypertensive disorders of pregnancy appear to 

have adverse cardiovascular risk changes. 
• This supports the hypothesis that adult offspring exposed to maternal hypertensive 

disorders in pregnancy have a risk of clinical cardiometabolic events later in life, 
including hypertension and stroke. 

FUTURE AREAS OF RESEARCH 
• What is the strength, specificity, timing and attributable risk of any associations so 

that high-risk individuals can be identified? 
• Do such individuals benefit from earlier monitoring and intervention? 
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