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BACKGROUND: Women with a history of obstetric complications are at increased risk of cardiovascular disease, but whether
they should be specifically targeted for cardiovascular disease (CVD) risk screening is unknown.

METHODS AND RESULTS: We used linked data from the Norwegian HUNT (Trendelag Health) Study and the Medical Birth
Registry of Norway to create a population-based, prospective cohort of parous women. Using an established CVD risk pre-
diction model (A Norwegian risk model for cardiovascular disease), we predicted 10-year risk of CVD (nonfatal myocardial
infarction, fatal coronary heart disease, and nonfatal or fatal stroke) based on established risk factors (age, systolic blood pres-
sure, total and high-density lipoprotein cholesterol, smoking, antihypertensive use, and family history of myocardial infarction).
Predicted 10-year CVD risk scores in women aged between 40 and 60 years were consistently higher in those with a history
of obstetric complications. For example, when aged 40 years, women with a history of preeclampsia had a 0.06 percentage
point higher mean risk score than women with all normotensive deliveries, and when aged 60 years this difference was 0.86.
However, the differences in the proportion of women crossing established clinical thresholds for counseling and treatment in
women with and without a complication were modest.

CONCLUSIONS: Findings do not support targeting parous women with a history of pregnancy complications for CVD screening.
However, pregnancy complications identify women who would benefit from primordial and primary prevention efforts such as
encouraging and supporting behavioral changes to reduce CVD risk in later life.
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of pregnancy complications—including hyperten-

sive disorders of pregnancy (HDP), preterm delivery,
babies who were small for gestational age (SGA) and
large for gestational age (LGA)—have an increased risk
of cardiovascular disease (CVD) in later life."* Using
data from the Norwegian HUNT Study (Trendelag
Health Study), we have previously shown that women

It is now well established that women with a history

with a first pregnancy complicated by HDP, LGA, or
SGA have more adverse life course trajectories of es-
tablished CVD risk factors (adiposity, blood pressure,
lipids, and C-reactive protein) compared with women
without pregnancy complications®® and that women
with a history of HDP have increased risks of any CVD
(adjusted hazard ratio [aHR]=1.57) and CVD subtypes
when aged between 40 and 70 years.” Furthermore,
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CLINICAL PERSPECTIVE

What Is New?

e Predicted 10-year cardiovascular disease risk
scores were consistently higher in women aged
40 to 60 years with a history of pregnancy
complications.

e Differences in the proportion of women cross-
ing established clinical thresholds for coun-
seling and treatment in women with and without
a complication were modest.

What Are the Clinical Implications?

e Findings do not support targeting parous
women with a history of pregnancy complica-
tions for cardiovascular disease screening.

e Yet pregnancy complications identify women
who would benefit from primordial and primary
prevention efforts such as encouraging and
supporting behavioral changes to reduce car-
diovascular disease risk in later life.

Nonstandard Abbreviations and Acronyms

HDP hypertensive disorders of
pregnancy
HUNT Study Trondelag Health Study

MBRN Medical Birth Registry of Norway

in the US Nurses’ Health Study Il, women with a first
pregnancy complicated by preeclampsia were 2 years
younger (median age) when diagnosed with hypercho-
lesterolemia and diabetes (aHR=1.3 and aHR= 1.8, re-
spectively) and 1 year younger when diagnosed with
hypertension (aHR=2.2) compared with women with a
first normotensive pregnancy; women with gestational
hypertension in their first pregnancy were diagnosed
with hypertension 2 years earlier (aHR=2.8) and with
diabetes and hypercholesterolemia (@HR=1.7 and 1.4)
1 year earlier than women with a normotensive first
pregnancy.®

It is therefore plausible that women with a history of
pregnancy complications may benefit from CVD risk
assessment at a younger age than women without a
history of complications, and although clinical guide-
lines now note that obstetric complications are asso-
ciated with increased CVD risk,® whether women with
a history of these complications should be specifically
targeted for CVD risk screening is unknown. We con-
tribute to this growing body of evidence by estimating
trajectories of predicted 10-year CVD risk (based on
A Norwegian risk model for cardiovascular disease
[NORRISK 2]) in women with and without a delivery
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complicated by HDP, preterm delivery, and both SGA
and LGA babies. We also examine the proportion of
women, with and without each of these pregnancy
complications, that crossed established thresholds for
intervention when aged 40, 50, and 60 years.

METHODS

Data from the HUNT Study used in research projects
will be made available upon request to the HUNT Data
Access Committee (on.untn.nisidem@tnuh) when rea-
sonably requested by others. The HUNT Study data
access information (available at http://www.ntnu.edu/
hunt/data) describes in detail the policy regarding data
availability.

Study Population

We used linked data from the HUNT Study and the
MBRN (Medical Birth Registry of Norway) to identify
a population of parous women from Norway’s Nord-
Trondelag region. The HUNT Study is an ongoing
population-based cohort study that surveys all resi-
dents of Nord-Trendelag aged >20 years roughly every
decade. The HUNT Study surveys include a clinical
examination and a set of questionnaires.’® This study
included the second and third surveys, second HUNT
study survey (HUNT2) (1995-1997)"" and third HUNT
study survey (HUNT3) (2006-2008),'° during which
serum samples were collected from all participants.
We linked the HUNT Study data to the MBRN,'? which
includes information about all deliveries in Norway,
using Norway’s national identification number. Delivery
information was available from 1967, when the regis-
try began, to 2012, when the linkage project follow-up
ended.

We restricted this study to women aged >40 years
at the time of the HUNT Study examination to re-
flect the target age range for CVD risk prediction
tools in clinical practice. A total of 14 270 parous
women aged >40 years participated in HUNT2 and/
or HUNT3 and had their first birth registered in the
MBRN, forming the basis of our study population
(Figure 1). We excluded any HUNT Study exams
where the women were pregnant or up to 3 months
postpartum during the clinical exam because of
changes in cardiovascular physiology during preg-
nancy. We also excluded women with a history of
CVD before the HUNT Study exam. History of CVD
included either (1) self-report of myocardial infarc-
tion (M) or stroke via questionnaire during the HUNT
Study exam or any previous HUNT Study exam (in-
cluding the first HUNT Study survey' in 1984-1986)
or (2) record of hospitalization for Ml or stroke from
1987 to the date of the HUNT Study exam, available
from a linkage project with the 2 primary hospitals in


http://www.ntnu.edu/hunt/data
http://www.ntnu.edu/hunt/data
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Age>40 years at HUNT2 and/or HUNT?3 clinical exam and
had their first delivery registered in the MBRN
Women = 14,270
Observations = 20,481
Participated in HUNT2 Participated in HUNT3
Women = 8,007 Women = 12,474

Excluded Excluded:

- 18 pregnant or <3 - 12 pregnant or <3
months postpartum at months postpartum at
HUNT exam HUNT exam

- 54 CVD event prior to -279 CVD event prior to
HUNT exam* HUNT exam*

- 49 incomplete data on - 485 incomplete data on
covariates used in covariates used in
NORRISK 2 NORRISK 2

v y
Included in analysis from HUNT2 Included in analysis from HUNT?3
Women = 7,886 Women = 11,698
Total included in analysis
Women = 13,861
Observations = 19,584
Figure 1. Flowchart of study sample.

CVD indicates cardiovascular disease; and MBRN, Medical Birth Registry of Norway. *Includes self-
reported history of myocardial infarction or stroke at the HUNT Study (Trendelag Health Study) exam
and hospitalizations for myocardial infarction or stroke recorded from 1987 through the date of the HUNT
Study exam. HUNT 2, second HUNT study survey; HUNT 3, third HUNT study survey; NORRISK 2, A

Norwegian risk model for cardiovascular disease.

Trondelag (Levanger Hospital and Namsos Hospital,
Nord-Trendelag Hospital Trust). After excluding
women with incomplete data on covariates used in
the NORRISK 2 prediction model,'* the final study
population included 13 861 women (19 584 obser-
vations). All participants in the HUNT Study signed
an informed consent form allowing the use of their
data and samples for research. This project was ap-
proved by the Central Norway Regional Committee
for Medical and Health Research Ethics.

Reproductive History

We identified viable births (defined as gestation lengths
>24 weeks) from the MBRN, which records any births
with gestation lengths >16 weeks. HDP, including
preeclampsia and gestational hypertension, were
identified using internationally recommended diagnos-
tic criteria.'’® We defined preterm delivery as gestation
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lengths <37 weeks, with gestation length based on
ultrasound dating where available (3% of included de-
liveries) or last menstrual period. We identified SGA
deliveries as the lowest 10% of birth weights by ges-
tational age and sex based on a reference population
of births in the MBRN'® and LGA as the highest 10%.
Validation studies of pregnancy complications within
the HUNT Study population'”'® yielded positive pre-
dictive values of 88% for preeclampsia and 93% for
preterm delivery. Among deliveries diagnosed with
gestational hypertension, 68% had gestational hyper-
tension and 88% had HDP. SGA was not included in
validation studies, but the positive predictive values
were 100% for low birth weight (<2500 g) and 93% for
preterm birth. We identified whether women had any
history of each pregnancy complication, defined as
having >1 births with the specific complication across
all births included in the MBRN. We obtained maternal
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age at first birth from the MBRN and calculated the
total number of births based on the number of viable
births in the MBRN.

Cardiovascular Risk Prediction

The 10-year cardiovascular risk prediction was based
on the NORRISK 2 model,'* which is recommended
for clinical practice in Norway based on current guide-
lines. Risk factors included in this model (age, systolic
blood pressure, total and high-density lipoprotein cho-
lesterol, smoking, antihypertensive use, and family
history of premature MI) were measured at the time
of the HUNT Study survey. During the HUNT Study
clinical exams, trained staff measured systolic blood
pressure and collected nonfasting serum samples
from which total cholesterol and high-density lipopro-
tein cholesterol were identified. Consistent with the
NORRISK 2 model, we defined low high-density lipo-
protein cholesterol as <1.3 mmol/L. See Data S1 and
Table S1 for details about blood pressure and choles-
terol measurement and the NORRISK 2 model. Using
the HUNT Study questionnaires, we identified current
daily smoking and current antihypertensive use as well
as family history of premature M, defined as having a
first-degree family member who suffered a Ml before
the age of 60 years.

We used the women-specific NORRISK 2 model'*
to calculate the 10-year risk of hard CVD end points
(nonfatal MI, fatal coronary heart disease, and non-
fatal or fatal stroke). NORRISK 2 includes separate
variables for 1 compared with >2 family members
with premature MI; however, this level of detail was
not collected in HUNT3. Because of this, we mod-
ified the NORRISK 2 model to have a single effect
estimate for family history of Ml using an average
of the 2 effect estimates indicating family history of
Ml in the NORRISK 2 model, weighted by the pro-
portion of study participants with 1 versus >2 family
members with premature Ml in the NORRISK 2 study
population. We confirmed that this model was well
calibrated to our study population (ie, that the ob-
served CVD risk was similar to the model-predicted
CVD risk) using CVD hospitalizations and deaths col-
lected in this population as part of a separate linkage
project. Using the Greenwood-D’Agostino-Nam test
for censored survival data,'® we found no evidence
of meaningful differences between the observed and
model-predicted CVD risk (P=0.66). See Figure S
for a calibration plot.

In addition to analyzing the 10-year risk of CVD
as a continuous score, we examined the propor-
tion of women who passed thresholds for counsel-
ing to support behavioral change, and should that
fail for pharmacological treatment in clinical prac-
tice, including >5% and >10%. We additionally cre-
ated a threshold to reflect the more detailed and
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age-specific Norwegian guidelines.?® According to
these guidelines, women passed this threshold if any
of the following criteria were met: (1) aged <55 years
with a NORRISK 2 CVD risk score >5%, (2) aged 55
to 64 years with a NORRISK 2 CVD risk score >10%,
(8) aged >65 years with a NORRISK 2 CVD risk score
>15%, (4) aged <51 years with a total cholesterol
>7 mmol/L, (5) systolic blood pressure >160 mm Hg,
or (6) diagnosed with diabetes.?! Diabetes diag-
nosis was self-reported during the HUNT Study
questionnaires.

Statistical Analysis

We compared continuous NORRISK 2 10-year CVD
risk scores by pregnancy complication history using
linear mixed-effects models. The models included
a random intercept for each woman to account for
repeated measurements among women who partici-
pated in both HUNT2 and HUNT3 (n=5723). We logit-
transformed the risk score to constrain predicted
values from 0% to 100%. We fit 3 separate linear
mixed-effects models for each pregnancy compli-
cations: 1 for history of HDP (with separate indica-
tors for any history of preeclampsia and any history
of gestational hypertension), 1 for history of preterm
delivery, and 1 for history of SGA or LGA (separately).
Women could have contributed to estimates for mul-
tiple pregnancy complications. We repeated analyses
excluding women with a history of both preeclamp-
sia and gestational hypertension (n=101) and women
with a history of both SGA and LGA (n=126). In all
models, we used restricted cubic splines to model
age with 3 knot points at ages 42, 49, and 60 based
on Harrell’s prespecified quantiles of the age distribu-
tion?? and the number of knot points giving the lowest
value of the Bayesian information criterion. All models
controlled for the HUNT Study survey occasion, ma-
ternal age at first birth, number of births, and interac-
tions between splines for age and both pregnancy
complications and number of births. Using these lin-
ear mixed-effects models, we present figures of es-
timated CVD risk score trajectories for women with
and without a history of each pregnancy complica-
tion. These figures are estimated for women with av-
erage levels of all included covariates and are shown
up to age 60, after which there are few participants
and estimates are less precise.

We also compared the proportion of women who
passed risk score thresholds based on pregnancy
complication history using logistic regression models.
We used cluster-robust standard errors?3-?® to account
for repeated measurements of CVD risk score in these
models. Models for risk score thresholds included the
same variables as the linear mixed-effects models
used to model continuous scores. All analyses were
performed using Stata IC 13 and MLwiN version 2.34.
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Table 1. Descriptive Statistics at an Observation Level of Parous HUNT2 and HUNT3 Study Participants by Pregnancy

Complication Status (N=13 861 Women)

Any history of
Preterm
HDP delivery SGA delivery* LGA delivery®
No history of pregnancy
complications (n¥=10 498) (n¥ =1906) (n* =1825) (n¥=4131) (n¥=3349)

Age at measurement, y, median 49 (44-55) 49 (45-55) 49 (44-55) 49 (45-55) 49 (44-54)
(Q1-QY)
Age at first birth, y, median 23 (20-26) 23 (21-26) 22 (20-25) 22 (20-25) 23 (20-26)
(Q1-QY)
Number of births, % of column

1 15 10 8 10 5

2 50 43 35 42 36

3 29 34 37 35 4

4+ 6 12 20 13 18
Systolic blood pressure, mm Hg, 124 (114-136) 133 (122-147) 127 (116-140) 127 (116-140) 125 (115-137)
median (IQR)
Total cholesterol mmol/L, median 5.6 (5.0-6.4) 5.7 (56.0-6.4) 5.7 (5.1-6.5) 5.7 (6.0-6.5) 5.6 (5.0-6.4)
(@1-Q3)
Current daily smoker, % 32 24 36 42 25
Current antihypertensive user, % 8 25 12 12 "
Low high-density lipoprotein 37 42 40 37 40
cholesterol, %%
Family history of premature M, %l 16 19 18 19 15

HDP indicates hypertensive disorders of pregnancy; IQR, interquartile range; LGA, large for gestational age; MI, myocardial infarction; Q1, first quarter; QS3,

third quarter; and SGA, small for gestational age.

*Defined as a birth weight in the lowest 10th percentile given gestation length and sex, based on a Norwegian reference population.
TDefined as a birth weight in the highest 10th percentile given gestation length and sex, based on a Norwegian reference population.
* Observations reflect the HUNT Study (Trendelag Health Study) surveys. Individual women who participated in both HUNT2 Study and HUNT3 Study

contributed 2 observations.
SLow high-density lipoprotein cholesterol: <1.3 mmol/L.
IFirst-degree family member suffered Ml before the age of 60 years.

RESULTS

Of all women, 46% experienced at least 1 compli-
cation of pregnancy. Table 1 presents the women’s
characteristics according to their history of pregnancy
complications. Average trajectories of NORRISK 2
10-year CVD risk scores in women with and without
HDP, preterm delivery, and SGA/LGA are presented in
Figure 2A through 2C, respectively. NORRISK 2 scores
in women with a history of HDP, preterm delivery, and
SGA were higher across the life course compared with
women without a history of each of these, and differ-
ences increased with age. Women with a history of de-
livering an LGA offspring had a similar mean trajectory
to women who delivered offspring with a birth weight
appropriate for gestational age.

Table 2 provides the mean NORRISK 2—predicted
10-year CVD risk scores and the risk score difference
between women with and without a given pregnancy
complication at the ages of 40, 50, and 60 years. As
expected, NORRISK 2—-predicted 10-year CVD risk
scores increased with age in all women regardless of
obstetric history. Scores were higher for women with a
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history of any given pregnancy complication compared
with women who did not experience the complication.
All differences were modest in magnitude. The highest
NORRISK 2—predicted 10-year CVD risk was 6.44% in
women aged 60 years with a history of preeclampsia.
These women had a 0.86 percentage point (95% ClI,
0.46 to 1.26 percentage points) higher predicted risk
compared with women who were normotensive in
all pregnancies, a 15% difference (0.86/5.58=0.15).
At ages 40 and 50 years, the equivalent differences
were very similar: 13% and 14%, respectively. The
smallest difference was for women with a history of
an LGA delivery compared with women who delivered
a baby with a birth weight appropriate for gestational
age; at the age of 40 years, the difference was —0.02
percentage points (95% CI: —-0.04 to O percentage
points).

The proportion of women with and without preg-
nancy complications, with predicted 10-year CVD risks
>5% and 10%, and who met Norwegian clinical guide-
lines criteria for pharmacological treatment are pre-
sented in Table 3. At all ages, the proportion of women
crossing the treatment threshold was greater in women
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Figure 2. Trajectories of 10-year risk of cardiovascular disease based on pregnancy complication history including (A)

hypertensive disorders of pregnancy, (B) gestation length, a
atherosclerotic cardiovascular disease. Age is given in years.

with a history of a pregnancy complication compared
with the proportion of women without a history of the
same pregnancy complication. Absolute differences
were modest, with the smallest noted at age 40 years,
and increased across the life course. The largest dif-
ferences were observed at age 60 years for HDP: 42%
of women with a history of gestational hypertension
and 37% of women with a history of preeclampsia
met the Norwegian criteria for pharmacological treat-
ment compared with 26% of women without a history
of pregnancy hypertension. Similar patterns were ob-
served for 5% and 10% 10-year CVD risk thresholds,
but the absolute proportions of women crossing the
thresholds were lower.

The number of women who would have to be
screened to identify 1 woman meeting the Norwegian
clinical guideline threshold for intervention were similar
regardless of obstetric history; at the age of 40 years,
it was 1/0.07=15 women with a history of preeclamp-
sia (Table 3), 1/0.1=10 women with a history of gesta-
tional hypertension, 1/0.09=12 women with a history
of preterm delivery, and 1/0.06=17 women with a
history of SGA compared with 1/0.06=17 women

J Am Heart Assoc. 2022;11:€021733. DOI: 10.1161/JAHA.121.021733

nd (C) birth weight for gestational age. ASCVD indicates

with no history of any pregnancy complications.
Numbers needed to screen at age 60 years were 3
to 4 for all women—both with and without obstetric
complications.

Results were unchanged when women with a his-
tory of both preeclampsia and gestational hyperten-
sion (n=101) and women with a history of both SGA
and LGA (n=126) were excluded from analyses.

DISCUSSION

In this study, we demonstrated that a history of HDP,
preterm delivery, and SGA is associated with higher
NORRISK 2—predicted 10-year CVD risk in women
aged 40 to 60 years. Yet despite differences in the pre-
dicted risk, the proportion of women with and without
complications who cross thresholds for treatment (and
in the numbers needed to screen) are modest, particu-
larly in younger women who may benefit most from
earlier detection and hence interventions to promote
cardiovascular health.

A previous study in the Nurses’ Health Study I
found that increased risks of diabetes and chronic
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hypertension risk (but not hypercholesterolemia) in
women who delivered preterm—with a normotensive
pregnancy and without gestational diabetes—were
particularly pronounced in the first 10 years postpar-
tum.?® In the CHDS (Child Health and Development
Studies),?” the increased risk of death from CVD in
women with a history of preeclampsia was particularly
high in the fourth decade after pregnancy. Here, similar
to the CHDS, the difference in NORRISK 2—predicted
10-year CVD risk and in the proportion of women
crossing treatment thresholds were largest in older
women.

The increased CVD risk of women who experience
common complications of pregnancy is now well ev-
idenced?® and incorporated into clinical guidelines.
However, whether this evidence should inform or alter
policy and practice to improve women'’s cardiovascular
health and if so how remains an area of active research.
One avenue of investigation has been to establish the
potential role of pregnancy complications in CVD risk
stratification. Several studies to date, including one
that used the HUNT Study data,?® concluded that the
addition of information on pregnancy complications
does not meaningfully improve the performance of
CVD risk prediction scores.?®=8! This is likely because
the excess risk in women with pregnancy complica-
tions is captured by CVD risk score components such
as body mass index, blood pressure, and diabetes
status.” Current findings also do not support targeting
women with a history of pregnancy complications for
CVD risk screening using NORRISK 2. However, preg-
nancy complications are a “failed” or positive result on
the cardiometabolic stress test of pregnancy, and as
such they provide an underused opportunity for pri-
mordial and primary CVD prevention efforts in young
women whom we know are at increased risk of CVD
in later life.%?

Yet health care providers’ knowledge of the link
between pregnancy complications and CVD risk is
suboptimal.®® Studies have also shown that women
who experience a pregnancy complication are not in-
formed of the increased risk of CVD associated with
their obstetric history.3* Qualitative studies in Norway,
the Netherlands,®® and the United States®” report that
women would have welcomed such communica-
tion along with advice and support to make lifestyle
changes both prepartum and postpartum. Therefore,
raising awareness among health care providers and
women and ensuring early delivery of appropriate
counseling and continuity of care following a compli-
cated pregnancy are likely to be important in reduc-
ing the increased CVD risk in women with a history
of pregnancy complications. These prevention efforts
have the potential to reduce the age-related increase
observed in the difference in proportion of women with
and without complications who meet the criteria for
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counseling and/or treatment. Finally, asking a woman
about her obstetric history as part of CVD risk coun-
seling is inexpensive, and informing her of the associ-
ated increased CVD risk may provide added impetus
to adopt healthier behaviors.

Strengths and Limitations

Although our study location in Nord-Trendelag is fairly
representative of Norway," findings may not be gener-
alizable to non-Nordic populations. Our study was also
limited to parous women who made up about 90% of
the population of women during the time period of this
study®® and to women up to the age of 60 as a result of
the limited data in older ages. Finally, we did not have
data on gestational diabetes, which was likely underdi-
agnosed in the MBRN before 1988,% or lipid-lowering
drugs. The latter were rarely prescribed in primary pre-
vention at the time of HUNTZ2, but quite common at the
time of HUNTS, and they were more likely to be pre-
scribed to high-risk than to low-risk women. Therefore,
the use of statins may have attenuated the difference
between the groups compared with what we would
have observed in drug-naive individuals. Strengths of
the study include the use of a large, general population
sample of parous women, the assessment of CVD risk
factors during exams that reflect a realistic clinical sce-
nario, and a Norwegian CVD risk score that was well
calibrated in our study population.

CONCLUSIONS

In this population-based cohort study, women with
common pregnancy complications had more adverse
cardiovascular health when aged between 40 and
60 years as measured by the NORRISK 2 10-year
predicted CVD risk score. However, differences in ab-
solute risk were modest as were differences in the pro-
portions of women with and without complications that
would need to be screened to detect 1 woman who
met the criteria for counseling and/or pharmacological
treatment. Yet pregnancy complications identify young
women at increased risk of CVD who are likely to ben-
efit from timely CVD prevention efforts.
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Supplemental Methods

Data S1. Step by step calculation of 10-year CVD risk.

This step by step calculation is based on the NORRISK 2 model for women. The estimates for
family history of premature MI have been modified because history of 2 or more family
members with premature MI was not collected as a separate variable in HUNTS3.

1. Transform variables:

A = age-40

S = (systolic blood pressure-120)/10

C = serum total cholesterol-4

SMK =1 if current daily smoking, SMK = 0 otherwise

BPmed = 1 if current user of antihypertensives, BPmed = 0 otherwise

lowHDL =1 if HDL-cholesterol < 1.3 mmol/L, lowHDL = 0 otherwise

familyCHD = 1 if one or more first degree family member having suffered an AMI before the
age of 60 years, familyCHD = 0 otherwise

2. Calculate: w=0.13037* A - 0.00066 *A? + 0.25241 * S + 0.07235* C + 1.26781* SMK -
0.00500*S*A -0.02456*SMK*A+0.19200*BPmed+0.32377* lowHDL+0.28737* familyCHD

3. Calculate: hr = exp(w)
4. Calculate: risk = 1 — exp(-hr*0.00232)

5. Calculate: 10-year risk as percentage: riskpercent = risk*100
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Table S1. Description blood pressure and cholesterol measurement methods by HUNT exam.

Risk Factor

HUNT2

HUNT3

Blood pressure

Staff measured blood pressure three times at 1-minute intervals after the
person had come to rest using an automatic oscillometric method
(Dinamap, Critikon, Florida), with cuff size adjusted to arm
circumference. We defined systolic blood pressure as the mean of the
second and third measurements. In HUNT3, 1,554 women were missing
a third measurement due to staff shortages. Since the first measurement
tends to be too low using Dinamap*!, the second measurement was used

in these cases.

Cholesterol

Technicians at Levanger
Hospital’s Central Laboratory
assessed total cholesterol and high-
density lipoprotein cholesterol
(HDL-C), using the enzymatic
colorimetric cholesterol esterase
method with reagents from
Boehringer Mannheim
(Mannheim, Germany) using a
Hitachi 911 Autoanalyzer.

Technicians at Levanger
Hospital’s Central Laboratory
measured total cholesterol using
cholesterol esterase methodology
and HDL-C using accelerator
selective detergent methodology,
all using reagents from Abbott
(Abbott Ireland, Longford,
Ireland; and Abbott Laboratories,
Abbott Park, Illinois) using an
Architect cSystems ¢i8200

41 Lund-Larsen PG. Blodtrykk malt med kvikksglvmanometer og med Dinamap under
feltforhold - en sammenligning [Blood pressure measured with a sphygmomanometer and with
Dinamap under field conditions —a comparison] Nor J Epidemiol. 1997;7:235-241.



€202 ‘6T Afenuer uo Aq Bio'sfeuinofeye//:dny wouy pspeojumoq

Figure S1. Calibration plot of NORRISK 2 model in our study population (n=12,997

women, 437 CVD events).
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