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Perceived risk of preterm and low-birthweight birth
in the Central Pennsylvania Women’s Health Study
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OBJECTIVE: Engaging women in preconception prevention may be
challenging if at-risk women do not perceive increased risk. This study
examined predictors of perceiving increased risk for preterm/low birth-
weight birth.

STUDY DESIGN: Using the Central Pennsylvania Women's Health
Study, a population-based sample of reproductive-age women, we an-
alyzed whether sociodemographics, health and pregnancy history,
health behaviors, attitudes, or health care utilization predicted risk per-
ception of preterm/low-birthweight birth.

RESULTS: Of the 645 women analyzed, 157 (24%) estimated their risk
of preterm/low-birthweight birth to be very or somewnhat likely. Higher

perceived risk was associated with being underweight, previous pre-
term/low-birthweight birth, having a mother with previous preterm/
low-birthweight birth, lower perceived severity of preterm/low birth-
weight, and smoking.

CONCLUSIONS: Several factors known to predict preterm/low birth-
weight did influence risk perception in this study, whereas others did
not. Further research on how these factors have an impact on partici-
pation in preconception care programs is warranted.
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P reterm and low-birthweight births
continue to be significant causes of
perinatal mortality and morbidity in the
United States. Although prenatal care be-
came more accessible after the mid-1980s
with expansion of Medicaid coverage,
rates of adverse pregnancy outcomes have
not improved, and there is even evidence
that these adverse pregnancy outcomes are
on the rise." Perhaps this is not surprising
because the prenatal period is a narrow one
in which to intervene in hopes of improv-
ing pregnancy outcomes. Optimizing

health in the preconception stage may
prove to be more effective than prenatal
care alone in reducing the incidence of ad-
verse pregnancy outcomes and perhaps
maternal health in general.” In response to
these issues, the Centers for Disease Con-
trol and Prevention (CDC) has made im-
proving preconception health delivery a
priority as detailed in their recent recom-
mendations on preconception health.’
Meeting the recommendations set out
by the CDC will require engagement of
both the health care delivery system and
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active participation of women in the pre-
conception period. The Health Belief
Model suggests that perceived suscepti-
bility to a condition and perceived sever-
ity of a condition contribute to likeli-
hood of engaging in health-promoting
behavioral change.* Adopting this the-
ory, we hypothesized that women who
perceive increased susceptibility (or risk)
of an adverse pregnancy outcome (as
well as perceive increased severity of
these outcomes) are more inclined to
participate in preconception health opti-
mization programs. The main purpose
of this research was to better understand
how women perceive their risk of pre-
term and low-birthweight birth. How-
ever, whether risk perception of adverse
pregnancy outcome directly affects pre-
conception health promotion has yet to
be investigated.

We used the commonly applied Psy-
chometric Model of risk perception to
model our study design. The Psychomet-
ric Model suggests that people perceive
risk across 2 principal factors: how well
the risk is understood and how much of a
feeling of dread it evokes.”® Applying the
first factor of the Psychometric Model,
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we considered groups of women who
have higher understanding of preterm/
low-birthweight birth. This may be
women who have had previous experi-
ence (either direct or indirect) with pre-
term or low-birthweight birth or women
with known risks for preterm birth or
low-birthweight birth (such as advanc-
ing age, nonwhite race, underweight, hy-
pertension, smokers) who have been
counseled by health care providers about
those risk factors and therefore perceive
an increased risk.

The second factor in risk perception as
described by the Psychometric Model is
defined by the amount of a feeling of
dread is evoked by thoughts of the haz-
ard. We hypothesized that a greater feel-
ing of dread may be seen in women who
feel less control or self-efficacy toward
achieving a healthy pregnancy. This may
be the case in women with higher levels
of psychosocial stress or lower overall
health status.

In this study, we use the Central Penn-
sylvania Women’s Health Study (Ce-
PAWHS), a population-based cohort of
reproductive-age women, to determine
how women perceive their risk of pre-
term or low-birthweight birth. Based on
the Psychometric Model of risk percep-
tion, we also analyzed whether sociode-
mographics, pertinent health variables,
pregnancy history, health status, health
behaviors, attitudes, or health care utili-
zation are associated with risk percep-
tion of preterm or low-birthweight birth.

MATERIALS AND METHODS
Study design
The CePAWHS includes a population-
based survey of reproductive-age
women residing in a largely rural 28-
county region in Central Pennsylvania.
The primary objective of the CePAWHS
baseline survey was to provide estimates
of the prevalence of risk factors for pre-
term birth and low birthweight in the re-
gion and determine the distribution of
these risk factors by race/ethnicity, so-
cioeconomic status, rurality, and health
care access and utilization patterns.”
The current study uses these cross-sec-
tional data collected in the CePAWHS
baseline survey to evaluate how repro-

ductive-age women perceive their risk of
preterm birth and low birthweight. The
CePAWHS survey was approved by the
Institutional Review Board of Penn State
College of Medicine.

The baseline CePAWHS survey con-
sisted of a random-digit dialing tele-
phone survey of 2002 women, which was
conducted between September 2004 and
March 2005. Women 18-45 years old, re-
siding in the 28-county Central Pennsyl-
vania region, and English or Spanish
speaking were eligible. Minority and ru-
ral populations were oversampled to en-
sure adequate representation of these
groups.

Informed consent was obtained from
all participants. Further details regarding
the sampling methodology have been
previously published.”

Women who were incapable of repro-
duction (because of hysterectomy, tubal
sterilization, or other infertility) or were
not considering a future pregnancy were
not asked the question regarding per-
ceived risk of preterm/low-birthweight
birth and were therefore not included in
the present analysis. Of the 2002 women
participating in the random-digit dialing
CePAWHS survey, 645 women were
asked the question about perceived risk
and are included in this analysis.

Definition of variables

The CePAWHS survey instrument was
developed from previously validated
surveys on women’s health, modified to
meet the objectives of the CePAWHS
project. Data on sociodemographics,
medical history, pregnancy history,
health status, health behaviors, and
health care utilization were among the
measures collected in the survey.

The outcome variable in this analysis
was perceived risk of having a preterm
birth or low-birthweight baby. This vari-
able was derived from the survey ques-
tion, “How likely do you think it is that
you might have a preterm or low-birth-
weight baby: very likely, somewhat
likely, somewhat unlikely, or very un-
likely?” Of the 645 respondents, 5% re-
plied that their risk was very likely, 19%
replied somewhat likely, 35% replied
somewhat unlikely, and 41% replied
their risk of having a preterm or low-
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birthweight baby was very unlikely. The
responses to this question were then di-
chotomized to represent the outcome
variable used in this analysis (women re-
porting being very/somewhat likely vs
very/somewhat unlikely to have a pre-
term or low-birthweight baby).

We chose independent variables that
fit our theoretical model on risk percep-
tion of preterm/low-birthweight birth
based on the Psychometric Model
and/or expected to be associated with
preterm/low-birthweight birth based on
current literature. These included perti-
nent health variables (weight category,
diabetes, and hypertension), pregnancy
history, health status, health behaviors,
attitudes, health care utilization, and so-
ciodemographic variables. Weight cate-
gory was classified as underweight for
body mass index (BMI) below 18.5 kg/
m?, normal weight for BMI 18.5 to 24.9
kg/m?, overweight for BMI 25.0 to 29.9
kg/m?, and obese for BMI 30 kg/m? and
above. The BMI was calculated from self-
reported weight and height data.

We hypothesized that being under-
weight would increase risk perception
because of the association of low mater-
nal weight with preterm birth and low
birthweight.*? Survey participants re-
ported diabetes and hypertension based
on self-reported confirmation of the
condition by a doctor or other health
care provider within the past 5 years.

Because hypertension has been
strongly associated with preterm birth
and low birthweight,'®'* we hypothe-
sized that hypertensive women would
have been counseled of these pregnancy
risks by their health care providers, and
thus, they would perceive an increased
risk. Although pregnancies complicated
by pregestational diabetes are at an in-
creased risk for hypertension and pre-
term birth,'* we suspected that women
with diabetes would be more aware of
the risk of macrosomia and therefore not
perceive increased risk.

Pregnancy history variables were pre-
vious preterm birth or low-birthweight
birth, previous birth defect/birth disor-
der, and participant’s mother with his-
tory of a low-birthweight/preterm birth.
Not only are previous low birthweight
and fetal malformation associated with
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these outcomes,'” but also these experi-
ences may increase familiarity with these
outcomes. We therefore hypothesized
that these pregnancy variables would be
associated with increased perceived risk
of preterm birth and low birthweight.

Opverall health status was measured us-
ing the first item from the SF-12v2
Health Survey,'* comparing those who
report their overall health as excellent or
very good vs good, fair, or poor. We hy-
pothesized that women reporting lower
health status may be more pessimistic
about their health and thus perceive
higher risk of adverse pregnancy out-
comes. Health behaviors known to in-
crease the risk of adverse pregnancy out-
comes, current cigarette smoking,'>"”
and any illicit drug use'>'® in the past
month were included and expected to be
associated with increased perceived risk.

A variable representing perceived se-
verity of preterm birth/low-birthweight
baby for a baby’s health (dichotomous
variable representing perceiving preterm
birth or low birthweight as very serious
health risk vs somewhat serious/some-
what small/very small health risk) was
included. The rationale for including
this measure comes from the Health Be-
lief Model, which suggests that perceived
severity of a condition (as well as per-
ceived susceptibility) contributes to the
likelihood of health-promoting behav-
ioral change*; thus, we wanted to evalu-
ate the relationship of perceived severity
and perceived risk of preterm and low-
birthweight birth.

The Psychosocial Hassles Scale was
used as a measure for psychosocial stress.
This 12-item scale measures the degree
to which common hassles (eg, money
worries, problems with friends) are per-
ceived as stressful (on a 4-point scale
ranging from “no stress” to “severe
stress”) during the past 12 months. The
scale was adapted from the Prenatal Psy-
chosocial Profile Hassles Scale, which re-
ferred to stress during pregnancy, used
by Misra et al,'” which in turn was
adapted from the stress subscale of the
Prenatal Psychosocial Profile developed
by Curry et al.*®

Studies differ on whether stress is
linked to preterm birth or low birth-
weight,?"*? but we hypothesize psycho-

social stress may be associated with in-
creased worry and perhaps feeling of
dread regarding health risks and were
therefore interested in evaluating its re-
lationship with risk perception. A health
care utilization variable was also in-
cluded to indicate whether the partici-
pant had 5 or more health care visits in
the past year. We hypothesized that
greater health care utilization would be
associated with greater perceived risk be-
cause this subgroup would have had
more opportunities for pregnancy risk
counseling.

Additionally, higher utilization could
also be a marker for a greater burden of
medical conditions, which could also in-
crease risk perception. Sociodemo-
graphic measures were age group (18-34
vs 35-45 years), race/ethnicity (non-His-
panic white, non-Hispanic black, His-
panic, or other), education (high school
graduate or less vs at least some college),
and annual household income (less than
$30,000;  $30,000-44,999;  $45,000-
64,999; $65,000 or more, refused/do not
know/missing). Because older age, non-
white race, and lower socioeconomic
status have been associated with preterm
birth and low birthweight,'* we expected
these variables to be associated with in-
creased perceived risk.

Statistical analysis

Frequencies of the study variables were
determined. Bivariate tests of the associ-
ations of the independent variables with
perceived risk of preterm/low birth-
weight were performed using x° tests,
Fisher’s exact tests, simple logistic re-
gressions, and t tests. A multivariable lo-
gistic regression model was fit to predict
higher perceived likelihood of preterm/
low-birthweight birth, using the inde-
pendent variables as predictors. All sta-
tistical analyses were performed using
SAS software, version 9.0 of the SAS Sys-
tem for Windows (SAS Institute Inc,
Cary, NC).

RESULTS

Characteristics of the 645 women in-
cluded in this analysis are shown in Table
1. Overall, 24% of the women perceived
themselves to be very likely (5%) or
somewhat likely (19%) to have a preterm
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birth or low-birthweight baby. The re-
maining women with lower perceived
risk described their risk as somewhat un-
likely (35%) or very unlikely (41%). The
proportion of women perceiving higher
risk of preterm birth or low birthweight
with respect to the independent variables
is also shown in Table 1.

In these bivariate analyses, none of the
sociodemographic variables (age cate-
gory, race/ethnicity, education, and in-
come) predicted risk perception. Simi-
larly neither of the chronic medical
conditions (diabetes, hypertension) was
individually associated with higher per-
ceived risk of adverse pregnancy out-
come; however, there was a significant
association between being underweight
and perceiving higher risk of preterm/
low-birthweight birth (P= .01), com-
pared with normal-weight women.

Of the pregnancy history variables,
previous preterm or low-birthweight
birth, previous birth defect/birth disor-
der, and participant’s mother with his-
tory of preterm or low-birthweight birth
were all associated with higher perceived
risk of the adverse pregnancy outcomes
of preterm and low-birthweight birth.
Other significant bivariate predictors
were lower health status, higher levels of
psychosocial stress, smoking, and greater
health care utilization.

The results of the multivariable model
are shown in Table 2. None of the socio-
demographic variables were associated
with risk perception of preterm/low
birthweight in the multivariable model.
Being underweight (adjusted odds ratio
3.61, 95% confidence interval (CI) 1.09
to 12.03) was the only health history
variable associated with increased risk
perception. Of the pregnancy history
variables, previous preterm or low-
birthweight birth and having a mother
with history of previous preterm/low-
birthweight birth remained significantly
associated with the outcome in adjusted
analysis. Other predictors of increased
perceived risk were smoking, lower per-
ceived severity of preterm/low-birth-
weight birth, and greater health care uti-
lization (5 or more health care visits in
the past year). Health status and psycho-
social stress variables were not signifi-
cant in the model.
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TABLE 1

Sample characteristics and higher perceived risk of preterm birth/low birthweight by study characteristics (n = 645)

Perceive preterm birth/low birthweight

Characteristic n (%) as very/somewhat likely, n (%) Pvalue?
Sociodemographic variables
Age category, y 91
18-34 570 (89) 140 (25)
35-45 71 (11) 17 (24)
Race/ethnicity .38
Non-Hispanic white 561 (87) 131 (23)
Non-Hispanic black 39 (6) 11 (28)
Hispanic 30 (5) 11 (37)
Other 12 (2) 3(25)
Education .36
High school graduate or less 215 (33) 57 (27)
Some college or more 430 (67) 100 (23)
Annual household income .06
Less than $30,000 155 (24) 50 (32)
$30,000-$44,999 116 (18) 26 (22)
$45,000-$64,999 124 (19) 31 (25)
$65,000 and above 153 (24) 34 (22)
Refused/do not know/missing 97 (15) 16 (16)
Health variables
Weight category .03
Underweight 15(2) 8 (53)
Normal weight 335 (53) 77 (23)
Overweight 153 (24) 42 (27)
Obese 134 (21) 28 (21)
Diabetes 15 (2) 3(20) .69
Hypertension 48 (7) 15 (31) .25
Pregnancy history
Previous preterm/low birthweight 52 (8) 35 (67) <.0001
Previous birth defect/birth disorder 20 (3) 11 (55) .003
Mother with history of preterm birth/low birthweight 105 (16) 44 (42) <.0001
Health status variables
Higher health status 421 (65) 91 (22 .03
Psychosocial stress (mean, SD) 17.5(4.2) 18.4 (4.9) .006
Health behaviors
Current smoker 150 (23) 53 (35) .0003
Current drug use 27 (4) 9 (33 27

Continued on page 64.e5.

JULY 2008 American Journal of Obstetrics & Gynecology 64.e4



Obstetrics

Sample characteristics and higher perceived risk of preterm birth/low birthweight by study characteristics (n = 645)

Continued from page 64.e4.

Perceive preterm birth/low birthweight
Characteristic n (%) as very/somewhat likely, n (%) P value?®
Higher perceived severity of preterm/low birthweight 241 (38) 50 (21) 12
Health care utilization 264 (42) 79 (30) .002

5 or more health care visits/past year

Participants of the (CePAWHS) without hysterectomy, tubal sterilization, infertility, or not considering future pregnancy.
2 %2 analysis (or Fisher's exact test when appropriate) for categorical variables and ¢ tests for continuous variables comparing participants perceiving higher risk to those perceiving lower risk of

preterm birth or low birthweight.

Chuang. Preterm and low-birthweight birth in the CePWHS. Am ] Obstet Gynecol 2008.

COMMENT

In this analysis of the CePAWHS cohort,
perceiving increased risk for a preterm or
low-birthweight birth was predicted by
being underweight, previous preterm or
low-birthweight birth, having a mother
with history of previous preterm or low-
birthweight birth, smoking, and lower
perceived severity of preterm or low-
birthweight birth, and greater health
care utilization.

In accordance with the Psychometric
Model,® we hypothesized that women
with increased familiarity with preterm/
low-birthweight birth would correlate
with greater perceived risk. This can ex-
plain why experience with the outcome
(personal or mother’s history of pre-
term/low-birthweight birth) or known
predictors (smoking, being under-
weight) were found to be associated with
increased risk. It also suggests that other
known predictors (older age, nonwhite
race, lower socioeconomic status, and
hypertension) are not well known to
be associated with preterm/low-birth-
weight birth by our study participants
because these variables did not contrib-
ute to risk perception in our analysis.

The second factor of the Psychometric
Model suggests an increased feeling of
dread about the outcome drives risk per-
ception. In our study, we tested “dread”
with psychosocial stress or lower health
status variables, but these variables were
not significant in our analysis. We were
surprised to find that lower perceived se-
verity of preterm/low-birthweight birth
was associated with higher perceived risk
of these outcomes. Perception of severity
may be attributable to other personal ex-
periences that we did not measure in our

study. The role of perceived severity and
its role in risk perception will need fur-
ther study.

The strength of this study is the use of
a population-based sample that is repre-
sentative of women residing in central
Pennsylvania. This largely rural region is
similar to many nonurban areas in the
United States and therefore generalizes
well to many populations. The large
sample size and rigorous survey method-
ology also strengthen the study.

There are limitations to consider in
our survey methodology. The survey
items used to determine risk perception
and perceived severity of preterm or low-
birthweight birth did not specify a degree
of preterm or low birthweight. Some ba-
bies that just meet definitions for pre-
term or low birthweight may have rela-
tively few complications, whereas babies
that are more preterm or of lower birth-
weight may be expected to have more se-
vere complications. Participants could
have considered the degree of preterm
and low birthweight birth quite differ-
ently, which may affect the reliability of
survey responses.

Previous research on perceived risk of
adverse pregnancy outcomes has been
very limited; therefore, a valid and reli-
able method of measuring this construct
has not been established. The question
used in the CePAWHS study aims at as-
sessing one’s perceived absolute risk, in
terms of likelihood of having a preterm
or low-birthweight birth. This may be
problematic; 1 woman may consider a
5% risk to be “very unlikely,” whereas
another woman may consider the same
5% risk to be “likely.”
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Use of these subjectively calibrated re-
sponses has been a recurring obstacle in
risk perception literature.”> Addition-
ally, this measure cannot be used to de-
termine whether women perceive their
absolute risk of adverse pregnancy out-
comes accurately but can be used only to
compare their perceived absolute risk to
others in the study. Perceived absolute
risk could also have been assessed quan-
titatively using numeric percentages, but
this methodology is also problematic be-
cause numeracy skills among even liter-
ate persons can be poor.** Alternatively,
risk perception can be assessed as a rela-
tive risk measure, in which a woman is
asked how her risk compares with the
risk of an average woman of her same
age. Further understanding of how to
measure and interpret a woman’s per-
ceived risk of adverse pregnancy out-
come will require further study, perhaps
qualitatively, as well as quantitatively.

Some known predictors of preterm
and low-birthweight birth were associ-
ated with greater perceived risk in our
analysis (underweight, previous pre-
term/low birthweight birth, smoking);
however, other known predictors (such
as older age, nonwhite race, lower socio-
economic status, and hypertension) did
not. Because the Health Belief Model
suggests that perceived susceptibility is a
key contributor to the likelihood of en-
gaging in health-promoting behavioral
change,* these findings have implica-
tions for efforts to improve preconcep-
tion care. Research is needed to investi-
gate whether women perceiving higher
risk of adverse pregnancy outcomes are
more likely to engage in health-changing
behaviors. Furthermore, if women at
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TABLE 2

Logistic regression modeling higher perceived risk of preterm birth or low birthweight (n = 614)

Characteristic

Adjusted odds of perceiving higher risk of
preterm birth/low birthweight (95% CI)

Sociodemographic variables

Age category, y

18-34 Reference
35-45 1.40 (0.74 t0 2.67)
Race/ethnicity

Non-Hispanic white

Reference

Non-Hispanic black

1.51 (0.64 to 3.55)

Hispanic 1.31 (0.48 to 3.58)

Other 0.58 (0.12 t0 2.73)
Education

High school graduate or less Reference

Some college or more

1.01 (0.62 t0 1.63)

Annual household income

Less than $30,000

1.24 (0.66 to 2.31)

$30,000-44,999

0.97 (0.50 to 1.89)

$45,000-64,999

1.29 (0.69 t0 2.41)

$65,000 and above

Reference

Refused/do not know/missing

0.67 (0.31 to 1.44)

Health variables

Weight category

Underweight

3.61 (1.09 to 12.03)

Normal weight

Reference

Overweight 1.02 (0.61 t0 1.69)
Obese 0.77 (0.43 10 1.37)
Diabetes 0.38 (0.09 to 1.67)
Hypertension 0.56 (0.21 to 1.47)
Pregnancy history

Previous preterm/low-birthweight baby

8.15(3.94 t0 16.88)

Previous birth defect/birth disorder

1.32 (0.34 10 5.08)

Mother with history of preterm/low-birthweight baby

2.28 (1.36 to 3.82)

Health status variables

Higher health status

0.75(0.47 t0 1.19)

Stress and exposures

1.03 (0.98 0 1.08)

Health behaviors

Current smoker

1.65 (1.01 t0 2.69

Current drug use

1.18 (0.45 10 3.11

Higher perceived severity of preterm/low birthweight

Health care utilization

( )
( )
0.52 (0.33 0 0.82)
1.98 (1.29 to 3.06)

5 or more health care visits/past year

Participants of the CePAWHS without hysterectomy, tubal sterilization, infertility, or not considering future pregnancy. Logistic regression analysis was limited to 614 participants because of listwise

deletion.

Chuang. Preterm and low-birthweight birth in the CePWHS. Am ] Obstet Gynecol 2008.
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greater risk for adverse pregnancy out-
comes do not perceive increased risk, effec-
tively engaging women in preconception
health promotion may be challenging.
Research in preconception health
modification has previously focused on
intervening with specific health behav-
iors or medical conditions, such as
smoking cessation for smokers or glyce-
mic control for diabetics. However, it is
now being recognized that all women in
the preconception period may benefit
from efforts to improve preconceptional
health.” Because current efforts focus
more broadly on general preconception
health promotion applicable to all pre-
conception women, better understand-
ing of risk perception (or lack thereof) of
adverse pregnancy outcomes in this
broader group of women is needed. This
will better guide our efforts in designing
preconception health promotion pro-
grams that effectively engage all precon-
ception women. |
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