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Abstract

Background: Women diagnosed with gestational diabetes or preeclampsia are at a greater risk of developing
future type 2 diabetes mellitus, high blood pressure, and cardiovascular disease. Increased perception of future
chronic disease risk is positively associated with making health behavior changes, including in pregnant
women. Although gestational diabetes is a risk factor for type 2 diabetes, few women have heightened risk
perception. Little research has assessed receipt of health advice from a provider among women with pre-
eclampsia and its association with risk perception regarding future risk of high blood pressure and cardio-
vascular disease. Among women with recent diagnoses of preeclampsia or gestational diabetes, we assessed
associations between receipt of health advice from providers, psychosocial factors, and type of pregnancy
complication with risk perception for future chronic illness.
Methods: We conducted a cross-sectional analysis among 79 women diagnosed with preeclampsia and/or
gestational diabetes using surveys and medical record abstraction after delivery and at 3 months postpartum.
Results: Overall, fewer than half of the 79 women with preeclampsia and gestational diabetes reported re-
ceiving health advice from a provider, and women with preeclampsia were significantly less likely to receive
counseling as compared with women with gestational diabetes (odds ratio 0.23). We did not identify a dif-
ference in the degree of risk perception by pregnancy complication or receipt of health advice. There were no
significant differences in risk perception based on age, race, education, or health insurance coverage.
Conclusions: We demonstrated that women with preeclampsia and gestational diabetes are not routinely
receiving health advice from providers regarding future chronic disease risk, and that women with preeclampsia
are less likely to be counseled on their risk, compared with women with gestational diabetes. Provider and
patient-centered interventions are needed to improve postpartum care and counseling for women at high risk for
chronic disease based on recent pregnancy complications.
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Introduction

Women who are diagnosed with gestational diabetes or
preeclampsia while pregnant have an elevated risk for

future type-2 diabetes mellitus, high blood pressure, and
cardiovascular disease compared with women without these
pregnancy complications.1–3

In a systematic review and meta-analysis, including 20
studies, women with gestational diabetes had a significantly
increased risk of developing type 2 diabetes compared with
women with a normoglycemic pregnancy (relative risk 7.43).2

Similarly, in another systematic review and meta-analysis,
the relative risk of developing hypertension and ischemic
heart disease later in life after a pregnancy complicated by
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preeclampsia were 3.70 and 2.16, respectively.4 In fact, the
American Diabetes Association has recognized gestational
diabetes mellitus (GDM) as a significant risk factor for type 2
diabetes, and the American Heart Association has recognized
preeclampsia as a cardiovascular disease risk factor in their
2011 and 2018 guidelines.5–7

The pregnancy and the postpartum period is a critical but
often missed opportunity for health intervention. During
pregnancy, women engage with the health care system in a
predictable way, allowing for health intervention, counsel-
ing, and behavior change. Since women with gestational di-
abetes are likely to have impaired glucose tolerance in the
future, the postpartum period is an ideal screening period and
would allow for early interventions, such as lifestyle modi-
fication and metformin administration, which have been
demonstrated in the Diabetes Prevention Program Study to
prevent type 2 diabetes.8,9 While studies have investigated
rates of glucose testing in the postpartum period, there are no
studies that quantify rates of counseling regarding future
diabetes risk in women with histories of gestational diabetes.

The American College of Obstetrics and Gynecology
recommendations on the postpartum period recommend
counseling women with history of preeclampsia about future
risk of cardiovascular disease and screening women with the
Atherosclerotic Cardiovascular Disease risk assessment
tool.1 However, a survey of providers in 2012 showed that
only 9% of internists and 38% of obstetrician/gynecologists
provided cardiovascular risk reduction counseling to women
with preeclampsia and had overall limited knowledge of
the associated risk.

Provider knowledge has been increasing, with a 2015 study
showing that 73% of obstetrician/gynecologists and 55% of
internists identifying preeclampsia history as important for
cardiovascular risk assessment.10,11 However, to our knowl-
edge, no studies have examined how many women with
preeclampsia report receiving the recommended counseling
or how this influences patient perception of their own risk.

Risk perception, defined as perceived susceptibility or
feelings of personal vulnerability to a condition, has been
demonstrated to affect health behaviors and therefore may be
a critical tool for postpartum risk counseling. Overall, risk
perception has been shown to be associated with the adoption
of certain health behaviors, including lifestyle modification.12

However, heightened risk perception can also be associated
with psychological stress and depression as seen in women
with high-risk perception for breast and ovarian cancer.13

Previous research has shown that women with gestational
diabetes do not perceive the risk between gestational diabetes
and future diabetes, potentially reducing their likelihood of
making long-term behavior changes postpartum14 While the
perception of risk has increased with improved understanding
of gestational diabetes as a risk factor for future diabetes, the
disparity between knowledge and risk perception persists.
A 2016 patient survey demonstrated that 50% of patients
perceive themselves as low risk, despite 89% of patients
acknowledging gestational diabetes as a risk factor.15

Among women with preeclampsia, fewer studies addressed
the patients’ understanding of preeclampsia as a risk factor for
cardiovascular disease or how this affects risk perception.
A focus group study demonstrated that few women perceived
the relationship between preeclampsia and future cardiovas-
cular disease risk.16 Further research is required to understand

the extent to which women with preeclampsia perceive risk of
future cardiovascular disease, or what factors influence risk
perception in these populations. In addition, while providers
have an important role in communicating future risk, no
studies have examined the association of risk perception with
report of receiving health advice from a provider.

In this study, we assessed the associations between the
pregnancy complications, gestational diabetes, and pre-
eclampsia, and receipt of health advice by a provider, risk
perception, and health care utilization. We hypothesized that
women with preeclampsia would be less likely to receive health
advice from a provider regarding their future chronic disease
risk and would therefore have lower risk perception as com-
pared with those with gestational diabetes. We also examined
demographic, socioeconomic, and clinical predictors of risk
perception between women with a history of a pregnancy
complication who perceived themselves as high or low risk.

Methods

This study was approved by The Johns Hopkins University
School of Medicine IRB.

Study design, population, and setting

This study was part of a larger 12-month prospective cohort
study aimed at evaluating postdelivery health care utilization
and health behaviors among women with preeclampsia and/or
gestational diabetes mellitus. Additional eligibility for the
cohort study were: Age 18 years old or older, Spanish or
English speaking. Recruitment for the main cohort occurred
between October 2013 and May 2015 from three hospitals in
the Baltimore, MD region. All women with preeclampsia
were recruited from one of the inpatient postpartum units
following delivery. Women with gestational diabetes were
recruited either from the postpartum unit or from the obstet-
rical ultrasound unit during their last prenatal surveillance
ultrasound before delivery. Screening for eligibility occurred
before approaching the patient about the study; all women
deemed eligible were consented and enrolled.

For this study, we conducted a cross-sectional analysis
among 79 of the 134 participants who completed both a
baseline and 3 months follow-up phone interview surveys.
There was a 58% response rate for the 3-month survey. We
also excluded 4 participants who had both preeclampsia and
gestational diabetes, leaving a total sample of 79 (Supple-
mentary Fig. S1).

Data collection

In-person surveys were interviewer administered at the
time of recruitment while on the postpartum floor within 1–2
days of delivery (baseline). Three-month postpartum follow-
up surveys were performed by trained interviewers by tele-
phone. We performed medical record abstraction to identify
preeclampsia and gestational diabetes diagnoses either in the
current problem list at the time of recruitment or in their
discharge summary at the time of delivery. Diagnosis was
verified by medical provider review using standard diag-
nostic criteria (W.L.B., D.N., J.H.).17,18

Data collection as part of the baseline survey.
Sociodemographic and family structure questions were
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adapted from existing standard surveys in pregnancy.19,20

Prenatal physical activity was assessed postpartum and re-
ported as the sum of the number of times per week a woman
performed strenuous, moderate, or mild physical activity,
each multiplied by the metabolic equivalent of task (hours per
week).21 Prenatal diet was assessed as sugary beverage
consumption and fast food consumption with questions from
the CDC addressing the frequency of consumption of fruit
juice, fruit drinks, soda, and energy drinks throughout preg-
nancy.22 Fast food intake was assessed using the question,
‘‘How often did you eat fast food?’’ with responses ranging
from ‘‘never’’ to ‘‘2 or more times per day.’’23

Data collection as part of the 3-month survey. We as-
sessed risk perception using five questions from the ‘‘Your
Health’’ section of the Medical Outcomes Study (MOS) Core
Set of Measures of Functioning and Well Being, a standard
quality of life assessment tool.24 We chose this instrument
because it assesses risk perception and has been validated in
several populations, particularly patients with chronic health
conditions.25,26 We then added two additional questions
specific to women’s perceived risk about the baby’s health.
These seven questions are included in Table 2. Risk per-
ception was scored using the method described in the man-
ual.24 Women were considered to have high-risk perception if
their mean score was >30, based on the population median.
The Cronbach’s alpha coefficient for the risk perception
survey questions was 0.65.

‘‘Receipt of health advice by a provider’’ as part of the
3-month telephone survey using two questions: ‘‘In the last
3 months did a doctor say that you could develop diabe-
tes?’’ and ‘‘In the last 3 months did a doctor say you could
develop high blood pressure?’’27 Women diagnosed with
gestational diabetes were considered advised of their risk if a
doctor said they could develop diabetes, and women with
preeclampsia were considered advised of their risk if the
doctor said they could develop high blood pressure.

Postpartum depression was assessed at 3 months postpar-
tum using the Edinburgh Postnatal Depression Scale (EPDS)
and scored according to Cox et al.28 Women with a score of 9
or greater were considered to be at high risk for having
postpartum depression, as recommended by Cox et al. for
clinical settings.28

Statistical analyses

We assessed differences in sociodemographic and clinical
characteristics between women with preeclampsia and ges-
tational diabetes using the Student’s t-test and the chi square
goodness-of-fit test. We used logistic regression to model the
association between preeclampsia or gestational diabetes
diagnosis and risk perception, health care utilization, advice
from a provider adjusting for age, marital status, education,
employment, insurance, and parity. All analyses were per-
formed using STATA version 14.2.

Results

Participant characteristics

Table 1 shows the characteristics of the 79 women who
completed 3 months follow-up telephone surveys, by diagnosis
of gestational diabetes (58.2%) or preeclampsia (41.8%).

Mean age was 30.9 (standard deviation [SD] 0.68) and mean
prepregnancy body mass index was 32.5 kg/m2 (SD 1.2).
Around 41.8% were Black, 40.5% were White, 8.9% were of
Hispanic ethnicity, and 77.2% completed at least some college.

Women with preeclampsia were younger (mean age 28.6
vs. 32.6, p < 0.01), more likely to be nulliparous (57.6% vs.
30.4%, p = 0.05), Black (57.6% vs. 30.4%, p = 0.11), and have
Medicaid insurance (48.5% vs. 9.6%, p = 0.03) compared
with women with gestational diabetes. The majority of wo-
men reported attending a postpartum health care visit by 3
months (93.9% and 95.7% for women with preeclampsia and
gestational diabetes). Additionally, there was no significant
difference in the number of women who presented to the
emergency department during this time period (9.1% and
10.9% of those with preeclampsia preeclampsia and GDM,
respectively) (Table 1).

We noted no differences in physical activity or fast food
intake in pregnancy between women with preeclampsia and
gestational diabetes, but women with preeclampsia were
more likely to drink one or more sugary drinks per day during
their pregnancy as compared with women with gestational
diabetes (97.0% vs. 78.2%, p < 0.01). Women with pre-
eclampsia were significantly less likely to report receipt of
health advice from their provider regarding their future
chronic disease risk as compared with women with gesta-
tional diabetes (24.2% vs. 45.7%, p = 0.02).

Nineteen of the 79 women had a history of gestational
diabetes or preeclampsia before the index pregnancy. Ad-
ditionally, 14 of the women, 8 of those with superimposed
preeclampsia and 6 with gestational diabetes, had diagnoses
of chronic hypertension.

Compared with the overall sample of 134 women, the 79
women in this analysis were more likely to have graduated
college (44.3% vs. 35.1%) and to have Medicaid insurance
(31.7% vs. 11.9%).

Association between pregnancy complication
and receipt of health advice by a provider, high
perceived risk, and health care utilization

Women with preeclampsia were significantly less likely to
receive health advice from their provider regarding their fu-
ture chronic disease risk as compared with women with
gestational diabetes (24.2% vs. 45.7%, p = 0.02). There was
no statistically significant association between pregnancy
complication and the proportion of women with high-risk
perception (36.4% and 45.7%, p = 0.44) (Fig. 1).

The majority of women with histories of preeclampsia or
gestational diabetes attended a postpartum visit by 3 months
(93.9% and 95.7%, respectively). Additionally, there was no
significant difference in the number of women who presented
to the emergency department during this time period (9.1%
and 10.9% of those with preeclampsia and GDM, respec-
tively (Fig. 1).

Association between risk perception
and pregnancy complication

The proportion of women with high risk perception (av-
erage score ‡30 on a scale of 0–100) was not significantly
different in women with preeclampsia as compared with
women with gestational diabetes. In an itemized analysis of
the risk score, there were no significant difference in the
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number of women who agreed or disagreed with each state-
ment based on pregnancy complication. Overall, women with
preeclampsia were less likely to expect their health to get
worse (9% vs. 13%), to worry about their health (39% vs.
57%), and to worry about their baby’s health (33% vs. 48%)
as compared with women with gestational diabetes and were
more likely to agree that they are healthy and that their and

their baby’s heath are excellent. However, these results were
nonsignificant (Table 2).

Of the 19 women with history of gestational diabetes or
preeclampsia before the index pregnancy, 8 (42%) had high-
risk perception. This was similar to the overall proportion of
women with high perceived risk (41.8%). The median and
interquartile range of risk perception scores were also similar

Table 1. Participant Characteristics, Including Demographic Characteristics, Prenatal Physical

Activity, and Diet, as Well as Risk Perception and Health Advice Received at 3 Months Postpartum

Variable

Total (n = 79),
mean (SD)
or n (%)

Preeclampsia
(n = 33), mean (SD)

or n (%)

Gestational diabetes
(n = 46), mean (SD)

or n (%) p

Age (years, SD) 30.9 (0.68) 28.6 (1.1) 32.6 (0.8) <0.01
BMI (kg/m2, SD) 32.5 (1.2) 34.1 (2.0) 31.7 (1.6) 0.34
Married, n (%) 40 (50.6) 14 (42.4) 26 (56.5) 0.34
Employed full or part time, n (%) 67 (84.8) 27 (81.8) 40 (87.0) 0.53
Hispanic ethnicity, n (%) 7 (8.9) 3 (9.1) 6 (13.0) 0.59
Race, n (%)

White 32 (40.5) 11 (33.3) 21 (45.7) 0.11
Black 33 (41.8) 19 (57.6) 14 (30.4)
Other racesa 14 (17.7) 3 (9.1) 11 (23.9)

Education, n (%)
GED or less 18 (22.8) 8 (24.2) 10 (21.7) 0.57
Any college 26 (32.9) 12 (36.4) 14 (30.4)
Graduated college 35 (44.3) 13 (39.4) 22 (47.8)

Health insurance, n (%)
Medicaid 25 (31.6) 16 (48.5) 9 (19.6) 0.03
Commercial 47 (59.5) 14 (42.4) 33 (71.7)
No insurance or not known 7 (8.9) 3 (9.1) 4 (8.7)

Parity, n (%)
1 33 (41.8) 19 (57.6) 14 (30.4) 0.05
2 29 (36.7) 9 (27.3) 20 (43.5)
>2 17 (21.5) 5 (15.2) 12 (26.1)

Prenatal health behaviors
Physical activity in MET hours

per week (mean, SD)
9.4 (9.8) 9.0 (12.4) 9.4 (6.6) 0.88

Total sugary drinks per day, n (%)
<1 11 (13.9) 1 (3.0) 10 (21.7) 0.01
1–2 52 (65.8) 21 (63.6) 31 (67.4)
>2 13 (16.5) 11 (33.3) 5 (10.9)

Fast food consumed weekly, n (%)
<1 33 (41.8) 11 (33.3) 22 (47.8) 0.37
1 25 (31.6) 11 (33.3) 14 (30.4)
>1 21 (26.6) 11 (33.3) 10 (21.7)

Past medical history, n (%)
Chronic hypertension 14 (17.7) 8 (24.2) 6 (13.0) 0.20
Prior preeclampsia 8 (10.1) 4 (12.1) 4 (8.7) 0.62
Prior GDMb 11 (13.9) 9 (27.3) 2 (4.3) 0.09

Risk perception
Risk Perception scale (median, IQR) 28.6 (25) 25 (28.6) 28.6 (28.6) 0.30
High perceived risk (‡30), n (%) 33 (41.8) 12 (36.4) 21 (45.7) 0.37
Advised of risk of future chronic disease

by provider,c n (%)
29 (36.7) 8 (24.2) 21 (45.7) 0.05

Health care utilization
Attended a postpartum visit within 3 months 75 (94.9) 31 (93.9) 44 (95.7) 0.73
Emergency room visit in 3 months 8 (10.1) 3 (9.1) 5 (10.9) 0.80

aOther races include Asian, mixed race, and other.
bNo patients were previously diagnosed with type 2 diabetes mellitus.
cAdvised of risk of diabetes for women with gestational diabetes or high blood pressure for women with preeclampsia.
BMI, body mass index; GDM, gestational diabetes mellitus; IQR, interquartile range; MET, metabolic equivalent of task; SD, standard

deviation.
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in those with prior history of gestational diabetes and pre-
eclampsia as compared with the general study population
(28.6 [16.1] compared with 28.6 [16.5], respectively).

Associations between risk perception and health
advice, postpartum depression

We noted no statistically significant association between
receipt of health advice and perceived risk of future disease
(health advice received in 35.6 and 39.4% of those with low-
and high-risk perception, respectively, p = 0.57) (Supple-
mentary Table S1).

High-risk perception was associated with 10-fold increased
odds of scoring a 9 or greater on EPDS. In those with a high-
risk score (‡30), 30.3% of women were at risk for postpartum
depression based on the EPDS, compared with 4.4% of those in

the low-risk group (odds ratio 20.5, Supplementary Table S1).
This difference was also seen when the population was sepa-
rated by complication (data not shown). In the four women
with preeclampsia who were at risk for postpartum depression,
three of them had high-risk perception scores. Seven of the
eight women with gestational diabetes who were at high risk of
postpartum depression had high-risk perception scores.

We did not detect any significant differences in risk per-
ception between women by age, race, insurance type, and
education level, both in the total population and when stratified
by pregnancy complication. Additionally, there were no sig-
nificant differences in risk perception between women who did
and did not receive health advice from their provider regarding
their future chronic disease risk. Since 8 of the women who
reported a history of preeclampsia had already developed
chronic hypertension (i.e., were not at risk for hypertension)
and, as such, may not have received related counseling from
their provider, we conducted a sensitivity analysis excluding
these women and the conclusions were unchanged.

Discussion

In a sample of 79 women with recent preeclampsia or
gestational diabetes, we had predicted that women with
preeclampsia would have lower risk perception for future
chronic disease and also be less likely to receive health advice
from a provider regarding their future chronic disease risk.
We found that women with preeclampsia were 23% less
likely to receive health advice from their provider regarding
future chronic disease risk as compared with women with
gestational diabetes, but rates of risk perception were similar
and low between the two groups. Overall, the receipt of
health advice was low among both groups with only 45.7% of
women with gestational diabetes and 24.2% of women with
preeclampsia receiving health advice from a provider. We
also predicted that the lack of health advice would be asso-
ciated with lower levels of risk perception among women
with preeclampsia as compared with those with gestational

FIG. 1. Association between preeclampsia (vs. gestational diabetes [ = Ref.]1) and utilization of care, receipt of health
advice, and risk perception for chronic disease.

Table 2. Individuals Risk Perception Question

Responses by Pregnancy Complication

Question
GDM

(n = 46)
Preeclampsia

(n = 33) p

I seem to get sick a little
easier than other women
(agree),a n (%)

3 (6.5) 3 (9.1) 0.67

I am as healthy as anyone
I know (n disagree),b n (%)

9 (19.5) 6 (18.2) 0.88

I expect my health to get
worse (agree), n (%)

6 (13.0) 3 (9.1) 0.59

My health is excellent
(disagree), n (%)

14 (30.4) 6 (18.2) 0.22

I worry about my health
(agree), n (%)

26 (56.5) 13 (39.4) 0.13

My baby’s health is excellent
(disagree), n (%)

1 (2.2) 0 (0.0) 0.39

I worry about my baby’s
health (agree), n (%)

22 (47.8) 11 (33.3) 0.20

aAgree indicated as 4 or 5 on Likert scale.
bDisagree indicated as 1 or 2 on Likert scale.
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diabetes. However, we did not find a statistically significant
difference in risk perception between these groups. Both
women with preeclampsia and gestational diabetes had rel-
atively low levels of risk perception.

While prior research found low-risk perception for future
chronic illness among women with gestational diabetes, less
was known about risk perception among women with pre-
eclampsia, as well as the role of health advice from providers
and other potential factors that influence risk perception in
these populations. Previous studies have found that internists
and obstetrician/gynecologists were less aware of the rela-
tionship between preeclampsia and future ischemic heart dis-
ease risk than they were between gestational diabetes and type
2 diabetes risk.14,29 Additionally, in prior studies, providers
reported low rates of counseling their patients with history of
preeclampsia regarding their future chronic disease risk.10,11

Our study also showed that women with preeclampsia
were less likely to receive health advice as compared with
women with gestational diabetes. While few previous studies
described the content and frequency of provider counseling in
peripartum care, particularly for patients with pregnancy
complications, studies that have been performed in general
pregnant populations demonstrate low rates of counseling. In
a study of audio recordings of prenatal visits, weight-related
behavior counseling in pregnancy was overall low for pa-
tients in the general pregnant population.30 In addition, in a
national survey, rates of self-reported postpartum counseling
for breastfeeding were low indicating that the peripartum
period is often a missed opportunity for health advise and
counseling.31

Regarding risk perception, we found relatively low-risk
perception for future chronic disease, with only 41.8% of
women having high-risk perception, and no significant dif-
ference between women who had gestational diabetes and
preeclampsia. The low rates of perceived risk are especially
concerning, since older research by Kim et al. showed low-
risk perception, despite high knowledge of the association
between gestational diabetes and type 2 diabetes.14 In fact,
studies characterizing risk perception in nonpregnant women
regarding heart disease risk and diabetes risk also showed low
rates of risk perception, indicating that gaps in risk perception
may be attributable to a larger societal understanding of the
risk factors for these chronic conditions.32,33

Further research into this disconnect between counseling
and risk perceptions should aim to clarify what information is
communicated in postpartum visits and how, as well as whe-
ther or not counseling leads to improved patient knowledge and
motivates behavior change to prevent chronic disease.

Finally, in our analysis to identify factors affecting risk
perception, we found no significant association between risk
perception and receipt of health advice. Additionally, there
were no significant associations between risk perception, age,
race, insurance coverage, or education level. We did find an
association between postpartum depression and high-risk
perception, although the directionality of this relationship is
unclear. This is consistent with past literature that demon-
strated a correlation between high-risk perception and de-
pression in individuals with lung cancer.34 While previous
research has demonstrated the role of risk perception in
modifying future health behaviors, the relationship between
mental health and risk perception and the potential negative
consequences of high-risk perception need to be considered.

While our study did not show an association between re-
ceipt of provider counseling and risk perception, intervention
studies continue to use education about future risk as a tool to
motivate future health behavior and mitigate the risk of future
chronic disease. Interventions such as the Diabetes Preven-
tion Program, which included women with gestational dia-
betes because of their diabetes risk, showed that intensive
lifestyle modification and counseling reduced the incidence
of type 2 diabetes in women with a history of gestational
diabetes by *50%.35

Use of more than 1 of the 5A’s in the 5 A’s (ask, assess,
advise, agree, and assist) behavior change counseling strat-
egy was associated with decreased weight gain.36 The 5 As
counseling method is also shown to be effective in prenatal
smoking cessation and has been integrated into the American
College of Obstetrics and Gynecology clinical recommen-
dations.37 Importantly, a recent randomized control trial
among 151 women with a recent history of preeclampsia of a
remotely delivered lifestyle coaching intervention demon-
strated significant improvements in knowledge of cardio-
vascular disease risk factors and self-efficacy related to
healthy eating as well as decreased physical inactivity.38

The low rates of health counseling and advice that we
observed in our study indicate that there is room for im-
provement. The first year after a delivery is a critical window
for promoting long-term health in women with pregnancies
complicated by preeclampsia and gestational diabetes since
the increased risk of cardiovascular disease is observed
starting within 1 year postpartum.39 Using clinically sup-
ported behavioral modification and motivation strategies to
discuss future cardiovascular and metabolic disease risk and
to encourage lifestyle interventions is an important future
step for mitigating the risk. In the Balance After Baby pro-
gram, web-based lifestyle programs assigned to women with
history of gestational diabetes can improve postpartum health
outcomes, including postpartum weight retention.40

Future research on interventions that utilize these methods
to improve provider counseling will help elucidate the rela-
tionship among counseling, risk perception, and future be-
havior change. In addition to it being an important time for
counseling regarding future chronic disease risk, the postpar-
tum visit is also a critical time for screening tests, including the
oral glucose tolerance test and blood pressure screening.

There are several notable limitations of this study. First,
this study has a small sample size and because risk perception
was assessed 3 months after delivery, we had significant
participant dropout. Participants that dropped out were more
likely to have reached an education level of GED or less and
were more likely to have commercial insurance. Otherwise
there were no significant differences in the original cohort
and participating population at 3 months.

Second, the risk perception instrument was not specific for
the development of type 2 diabetes, or hypertension and car-
diovascular disease. More specific questions about risks could
have elucidated differences in risk perception between women
with gestational diabetes and preeclampsia and women who
did or did not receive health advice, which we did not show.

Third, while we assessed provider counseling regarding
the most proximal and most likely health risks for those with
preeclampsia and gestational diabetes (hypertension and type
2 diabetes, respectively),41,42 we acknowledge that both of
these groups of women are also at risk for cardiovascular
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disease. Furthermore, if a woman with preeclampsia was
counseled about her risk of developing diabetes but not hy-
pertension, our analytic approach did not consider her to have
received health advice from a provider (despite the fact that
she also has an increased risk of type 2 diabetes).

Fourth, this study was designed to evaluate follow-up care
for women with gestational diabetes and preeclampsia and
therefore did not include a normal pregnancy comparison
group. However, previous studies have characterized health
care utilization in individuals with normal pregnancies as
compared with those with pregnancy complications.43

Fifth, we showed a relationship between postpartum de-
pression and risk perception, but because few women had
postpartum depression, this finding will need to be confirmed
with future studies.

Conclusions

Given the well-established relationship between preg-
nancy complications and future risk of chronic disease, it is
important to understand the contributing and ameliorating
factors of this progression. This study theorized that health
advice and risk perception would differ among those with
preeclampsia and gestational diabetes. Despite greater evi-
dence and public campaigning about risk of future chronic
disease in these populations, provider counseling remained
low in women with preeclampsia and gestational diabetes,
but lower for women with preeclampsia. While health advice
differed significantly between these groups, health advise
was not associated with differences in risk perception. Risk
perception was most significantly correlated to receiving a
high score on the EPDS, indicating a significant relationship
between risk perception and mental health postpartum.

Practice implications

Overall, this study demonstrated that we need improved
provider-based counseling of future chronic disease risk,
especially among women with preeclampsia. Future studies
are needed to better understand contributing factors to ac-
curate risk perception among women with these pregnancy
complications, specifically related to their risk of developing
chronic disease. Additionally, more research on ways to
modify risk perception in these populations would allow
providers to more effectively target risk perception to im-
prove health behaviors and outcomes.
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