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Objective: To examine contributors to perceived risk in pregnancy and its utility in predicting lower birth weight
and earlier delivery in conjunction with health care providers' assessment of obstetric risk.
Methods: 165 pregnant women at high (n = 34) or low (n = 131) obstetric risk completed assessments of
perceived risk, stress, optimism, and health behaviors using well-validated instruments and measures designed
for this study. Medical charts were abstracted for gestational age at delivery and birth weight.
Results: 40% of the sample perceived their risk status differently than their health care provider. Stress, poor
reproductive history, provider assigned risk, and unhealthful behaviors were significant, independent predictors
of perceived risk (R2 = .37). The greatest difference in birth weight (p = .003) and gestational age (p = .05)
was between women considered at low risk by both self and provider and women considered at high risk by
both. Perceived risk improved prediction of adverse birth outcomes, especially lower birth weight, in women
considered by providers to be at low risk.
Conclusion: Women's perceptions of risk are an important contributor to prediction of birth outcomes, but the
combination of information from both a woman and her health care provider is superior. Incorporatingwomen's
perceptions into obstetric risk determination may help to reduce the number of women identified as high risk
who subsequently have a normal birth outcome (false positives), and more importantly, the number of
women considered to be at low risk who ultimately experience an adverse outcome (false negatives).

© 2013 Elsevier Inc. All rights reserved.

Introduction

Despite advances over the past several decades that have substan-
tially improved birth outcomes, the United States still has alarmingly
high rates of pretermdelivery and low birthweight [1] evenwhen com-
pared to other industrialized nations [2]. Identification of pregnancies at
greater than average risk for such outcomes can enable careful monitor-
ing and appropriate interventions where possible [3–6]. Risk measures
that take into account factors such as chronic medical conditions, prior
obstetrical problems, or current complications have been developed to
determine obstetric risk [7–10]. Often, however, obstetric risk is not
directly assessed using such measures. Instead, particular groups of
women, such as those with diabetes, hypertension, or pre-term labor
[11,12], are typically considered at high risk in clinical practice. Studies
of high risk pregnancy often identify high risk participants simply as
women “receiving high risk care” (e.g., [13,14]) or those who develop
medical conditions during pregnancy (e.g., [15,16]). Because there are
not agreed upon guidelines for identifying risk nor a uniformly accepted
definition of high risk [6,17], estimates of the prevalence of high risk
pregnancies in the U.S. vary widely, ranging from 6 to 8% [18] to 20%
of all pregnancies [19].

Furthermore, existing measures of risk have been generally
unreliable in predicting birth outcomes [4,6,16,20–22], with many
false positives (women identified as high risk who subsequently have
a normal pregnancy and birth outcome) and more problematically,
many false negatives (women considered to be at low risk who develop
serious complications or experience adverse outcomes). As Jordan and
Murphy [6] note, misidentifying women's risk can result in faulty deci-
sions about the medical management of their pregnancy.

Often, the determination of whether awoman is at high risk is based
on the clinical judgment of the health care provider [23,24]. Clinical
judgmentsmay be faulty for a variety of reasons including the provider's
limited access to relevant or accurate information and the impact of per-
ceptual biases. Garb's work [25] calls attention to the influence of pa-
tient variables including race, gender, age, and socioeconomic status
on the use of diagnostic criteria. For example, because people of lower
socioeconomic status tend to be at higher risk than other groups, clini-
cians are more likely to identify any person of lower socioeconomic sta-
tus as high risk, despite their actual status [25]. Another increasingly
important influence on clinician determinations of obstetric risk is con-
cern about malpractice litigation [6]. To reduce the likelihood of litiga-
tion, physicians commonly practice “defensive medicine,” conducting
frequent monitoring and technologically-aided surveillance of patient
conditions. This may result in a greater number of pregnant women
being labeled high risk. Legal issues are of particular concern in obstet-
rics because the number of malpractice lawsuits against obstetricians
is substantially higher than for other physicians and the high cost of
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malpractice insurance has led some to leave this medical specialty or to
refuse care for high risk patients [26,27].

Pregnant women also make appraisals about their risk. These self-
perceptions of risk are sometimes not consistent with their provider's
assessment [11,15] (see review by Lee et al. [17]). One reason is that
women may define or interpret the concept of risk differently from
their provider andmay base their perception of risk on different factors
than a provider [17,28,29]. Tversky and Kahnemann [30] suggest that
people make inferences about their risk based on a range of factors or
“rules of thumb” rather than on known probabilities. Pregnantwomen's
perceptions of their riskmay also be influenced by information that they
have not revealed to their provider, including unhealthful behaviors
such as cigarette smoking, behaviors which women understand do ele-
vate their risk for adverse birth outcomes [31]. Psychosocial factors such
as stress may also influence perceived risk status [32–34]. Lee et al. [17]
found a consistent association between anxious emotional states and
perceived risk among pregnantwomen in their systematic review of re-
search on risk perception. Several reasons may explain why perceived
stress or anxiety is associated with obstetric risk perception. One is
that both types of perception may originate from underlying disposi-
tions or traits, such as a pessimistic outlook [35]. A second explanation
is that some people believe that stress affects health [36] and there is ev-
idence that stress, negative mood, and related psychological factors are
associated with perceived vulnerability to health problems and to self-
assessments of health [37]. Keller's [36] analysis of data from the 1998
National Health Interview Study of American adults revealed that per-
ceived stress and the belief that stress affects health independently
and interactively predict poorer health, substantiating the veridicality
of these beliefs.

The purpose of the present study was to examine perceived risk in
pregnancy and its utility in predicting birth outcomes, specifically
lower birthweight and earlier delivery. Based on the research described
above, we predicted that pregnant women's perceptions of risk would
be associated with poorer reproductive history, psychosocial factors in-
cluding lower dispositional optimism and greater perceived stress, and
unhealthful behaviors such as cigarette smoking. In addition, we exam-
ined whether women's risk perceptions were congruent with their
provider's assessment of risk and we examined the value of combining
self and provider assessments in predicting birth outcomes, a topic
which has received almost no attention previously.

Method

Participants and procedures

The sample consisted of 165 women recruited from a university
hospital-affiliated prenatal facility. To be eligible for the study, women
had to understand English, be at least 18 years old, with a singleton
pregnancy. Participants provided written informed consent and com-
pleted the study questionnaire while waiting for their prenatal care ap-
pointment. The questionnaire took approximately 20 min to complete.
A raffle for a $50 gift card to a local department store was provided as
a participation incentive. The research was carried out in accordance
with The Code of Ethics of the World Medical Association (Declaration
of Helsinki).

Measures

Provider assigned risk
Participants were identified as low or high risk by their health care

provider. Reasons for each individual's risk status were not specified,
but as a group, high risk determination was based on the presence of
conditions such as hypertension, diabetes, autoimmune diseases, and
blood clotting disorders that are associated with poorer birth outcomes
[38].

Perceived risk
Participants were asked, “Taking into consideration your family his-

tory, your health, and previous pregnancies, do you feel you are at risk of
having [pregnancy complications/labor and delivery complications/a
premature or low birth weight baby/problems with your health]?”
(four items). Responses (0 = not at all to 2 = a lot) were summed to
create a total score. The perceived risk measure appears in Appendix A.

Unhealthful behaviors
The Prenatal Health Behavior Scale (PHBS) has been shown to have

good reliability and validity [39–41] as a measure of self-reported
healthful and unhealthful behaviors in pregnancy. Based on their signif-
icant inverse correlations with birth weight, three items were selected
from the PHBS: cigarette smoking, skipping meals, and physical
overexertion. Participants reported frequency of these behaviors over
the past two weeks on a 5-point scale, from 1 (never) to 5 (very
often). Internal consistency was acceptable (α = .43) given the small
number of items and the lack of expected co-occurrence of these behav-
iors. A total score for each participant was calculated.

Optimism
Dispositional optimism was assessed with the widely-used and

well-validated 10-item Revised Life Orientation Test [42]. Responses
were from 1 (strongly disagree) to 5 (strongly agree). Four items are
fillers and are not scored.

Perceived stress
The Revised Prenatal Distress Questionnaire (NuPDQ; [31]) was used

to measure perceptions of stress associated with pregnancy-specific
circumstances including physical symptoms, bodily changes, and the
infant's health. Women report how “bothered, upset, or worried” they
are about each of the 17 items on a scale from 0 (not at all) to 2 (very
much). The measure has excellent psychometric properties [43].

Reproductive history
Participants reported whether they had ever experienced a miscar-

riage or complications with a previous pregnancy. Dichotomous re-
sponses on these two items were combined to create a measure of
poor reproductive history, ranging from 0 (no previous miscarriage or
complicated pregnancy) to 2 (both previousmiscarriage and complicat-
ed pregnancy).

Birth outcomes
Both continuous and clinically relevant dichotomous outcome vari-

ables were coded from medical charts: gestational age at delivery in
weeks and preterm/full term birth (b37/37+ wks); birth weight in
grams and low/normal birth weight (b2500/2500+ g).

Results

Sample description

Age ranged from 18 to 45 (M = 29.9, SD = 5.9). Participants were representative of
the patient population at the prenatal facility. Approximately 68% were White, 12% Black,
10% Latina, 6%Asian, and 4%multi-ethnic.Median annual household incomewas $45,000–
60,000. A majority (92%) had completed high school; 42% held college or advanced de-
grees. Approximately three-quarters (76%) were married or partnered. At the time of
the study, 51% were in their third trimester of pregnancy, 36% in their second trimester,
and 13% in their first trimester. One-third (32%) were primiparas. Body mass index
(BMI), calculated fromheight and pre-pregnantweight listed inmedical records, indicates
that approximately half (48%)were of normal pre-pregnantweight, 24%were overweight,
and 28% were obese (BMI M = 27.7, SD = 7.5). Thirty percent of participants reported
having miscarried and 36% reported having a prior complicated pregnancy.

Means and correlations of study variables are displayed in Table 1. Average gestational
age at delivery for the sample was 38.7 weeks (SD = 1.9); 15 participants (9%) delivered
preterm. Average birthweightwas 3252 g (SD = 566); 9%were low birthweight. Table 2
displays birth weight and gestational age for study participants as a function of their
provider assigned and perceived risk status. It shows that birth weight (3344 g) and
gestational age (39.2 wks) were highest for women considered at low risk by both
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assessments and lowest for women considered at high risk by both assessments (3092 g
and 37.7 wks, respectively).

Most participants assessed their risk at the lower end of the scale (M = 2.5, SD =
2.4). Those in the third trimester of pregnancy viewed themselves at significantly lower
risk (M = 1.8, SD = 1.9) than women in their first (M = 3.1; SD = 2.4) or second tri-
mester (M = 3.3, SD = 2.7), F (2, 162) = 8.56, p b .001.We used amedian split to divide
the sample into thosewhoperceived themselves to be at high risk (score N 2.0; n = 74, or
45%) and those who perceived themselves to be at low risk (score ≤ 2.0; n = 91, or 55%).
Of the 34 women (21%) considered at high risk by their health care provider, 23 women
(68%) concurred. Of the remaining 131 considered at low risk by their health care provid-
er, 80women (61%) concurred. Thus, a total of 62women, or 38% of the sample, perceived
their risk status differently than their health care provider,withmost of these cases involv-
ing women considered by their provider to be at low risk but who viewed themselves at
high risk.

Correlates of risk perceptions

As shown inTable 1,womenwhowere less optimistic and thosewho reported greater
stress perceived themselves to be at greater risk. Perceived risk was also correlated with
poorer reproductive history, unhealthful behavioral practices, and higher BMI.

We conducted hierarchicalmultiple regression analysis to determine the unique asso-
ciations of these variables with continuously coded perceived risk. Multicollinearity was
examined and was found not to be an issue (all VIF's b2). Provider assigned risk was en-
tered into the model first (step 1) and accounted for 7% of the variance in perceived
risk. Poor reproductive history and the number of times pregnant were entered on step
2, followed by diabetes, hypertension, and BMI (step 3), optimism and stress (step 4),
and unhealthful behaviors (step 5). At each step, non-significant variables were removed
from further analyses. In the final model, perceived stress (β = .38), poor reproductive
history (β = .34), provider assigned risk (β = .15), and unhealthful behaviors (β =
.15) were significant, independent predictors of perceived risk (all p's b .05), accounting
for 37% of its variance.

Predicting continuous birth outcomes

To examine gestational age and birth weight as a function of both provider assigned
and perceived risk status (dichotomized), we created four groups of women, those with:

1) provider assigned LOW risk and perceived LOW risk; 2) provider assigned LOW risk
and perceived HIGH risk; 3) provider assigned HIGH risk and perceived LOW risk; and
4) provider assigned HIGH risk and perceived HIGH risk. Values of gestational age and
birth weight for the four groups of women appear in Table 2. Because timing of delivery
and birthweightmay have been confounded by having a scheduled cesarean, in these anal-
yses we included only participants who delivered vaginally (n = 104, or 63% of the sam-
ple). One-way ANOVA results indicate that risk status group significantly predicted both
birth weight (F (3100) = 5.38, p = .002) and gestational age at delivery (F (3100) =
3.96, p = .01). Post hoc comparisons (Tukey HSD) reveal significant differences between
the LOW/LOW and HIGH/HIGH groups for birth weight (p = .003) and gestational age
(p = .05). Two-way ANOVAs were then conducted to examine interactive and indepen-
dent associations of provider assigned risk and perceived risk. There were no interactive ef-
fects of risk (provider assigned X perceived) on birth outcomes. However, both provider
assigned risk and perceived risk (to a lesser extent) predicted birth weight, F (1100) =
5.74, p = .02 and F (1100) = 3.65, p = .06, respectively. For gestational age, only provider
assigned risk was a predictor, F (1100) = 4.87, p = .03.

Predicting dichotomous birth outcomes

We compared the number of cases of clinically-defined preterm delivery and low
birth weight in each of the four groups determined by provider assigned and perceived
risk status among the 104 women who delivered vaginally (see bottom half of Table 2).
Given the size of this subsample, the prevalence of preterm and low birth weight cases
was predictably very low (n = 7 and n = 8, respectively), and therefore comparisons
should be interpreted cautiously.

Four of the 7 cases of preterm delivery occurred among women who viewed them-
selves at high risk, whereas only 1 of the 7 cases of preterm delivery was among women
identified by provider assigned high risk status. In addition, there are no cases of preterm
delivery amongwomenwho viewed themselves at low risk despite being considered high
risk by their providers (the HIGH/LOWgroup), and 6 of the 7 cases of preterm delivery oc-
curred among women who were considered to be at low risk by their provider. However,
the difference in distribution of preterm delivery across the four risk status groups did not
achieve statistical significance, Χ2 (3, N = 104) = 1.128, p = .77.

Parallel analyses were conducted for low birth weight; 6 of the 8 cases of low birth
weight were among women who perceived themselves to be at high risk. In addition,
there was only one case of low birth weight among women who viewed themselves at

Table 1
Correlations of study variables

Variable name 1 2 3 4 5 6 7 8 9

1. Provider risk (0 = low, 1 = high) –

2. Perceived risk (continuous) .27⁎⁎ –

3. Unhealthful behaviors .18⁎ .32⁎⁎ –

4. Poor reproductive history .03 .34⁎⁎ .06 –

5. BMI .20⁎⁎ .16⁎⁎ − .01 .04 –

6. Perceived stress .20⁎⁎ .44⁎⁎ .32⁎⁎ − .04 .14 –

7. Optimism − .25⁎⁎ − .27⁎⁎ − .29⁎⁎ − .16⁎ − .17⁎ − .45⁎⁎ –

8. Gestational age at delivery (wks) − .26⁎⁎ − .31⁎⁎ − .22⁎⁎ − .28⁎⁎ − .07 − .20⁎ .13 –

9. Birth weight (g) − .15 − .17⁎ − .25⁎⁎ − .06 .01 − .08 .17⁎ .51⁎⁎ –

Mean .21 2.5 5.7 .67 27.7 11.0 20.9 38.7 3252
SD .41 2.4 2.2 .81 7.5 7.1 4.6 1.9 566
Cronbach's alpha .86 .43 .88 .82

⁎ p b .05.
⁎⁎ p b .01.

Table 2
Provider assigned and perceived risk groups

Provider assigned risk status/perceived risk (dichotomized) for N = 165 total sample

LOW/LOW LOW/HIGH HIGH/LOW HIGH/HIGH Total (%) orM (SD)

Frequency (% of sample) 80 (48) 51 (31) 11 (7) 23 (14) 165 (100%)
Birth weight g.M (SD) 3344 (462) 3194 (448) 3192 (1130) 3092 (721) 3252 (566)
LBW frequency 3 3 2 7 15 (9.1%)
Gestational age wks. M (SD) 39.2 (1.6) 38.5 (1.4) 37.7 (3.7) 37.7 (2.0) 38.7 (1.9)
Preterm delivery frequency 4 5 1 5 15 (9.1%)

Provider assigned risk status/perceived risk (dichotomized) for N = 104 vaginal deliveries

LOW/LOW LOW/HIGH HIGH/LOW HIGH/HIGH Total (%) orM (SD)

Frequency (% of 104) 56 (54) 31 (30) 6 (6) 11 (11) 104 (100%)
Birth weight g.M (SD) 3387 (382) 3166 (418) 3109 (558) 2885 (536) 3251 (446)
LBW frequency 1 2 1 4 8 (7.7%)
Gestational age wks. M (SD) 39.4 (1.5) 38.7 (1.5) 38.2 (1.0) 38.2 (1.3) 39.0 (1.5)
Preterm delivery frequency 3 3 0 1 7 (6.7%)
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low risk despite being considered high risk by their providers (theHIGH/LOWgroup). The
distribution of low birth weight differed significantly across the four risk status groups, Χ2

(3, N = 104) = 16.23, p = .001. Both provider assigned risk (Χ2 (1, N =104) = 13.50,
p = .003) and perceived risk (Χ2 (1, N = 104) = 4.31, p = .05) predicted low birth
weight.

Because of the limited sample size examining vaginal births only, we repeated these
comparisons among the full sample. Group differences corroborate the patterns seen for
the subsample who delivered vaginally. As displayed in the top half of Table 2, of the 15
cases of preterm delivery in the sample, the largest number (n = 5) occurred in each of
the two groups involvingwomenwhoperceived their risk to be high, regardless of provid-
er assigned risk; the lowest occurrence (n = 1) was in the group of women whose per-
ceived risk was low but whose providers considered them to be at high risk (the HIGH/
LOW group). Chi-square analysis indicates that overall, differences in the number of
preterm deliveries across the four risk status groups approached marginal statistical
significance, Χ2 (3, N = 165) = 6.10, p = .11. The number of cases of preterm delivery
by provider assigned high and low risk was marginally different, Χ2 (1164) = 3.79,
p = .06, as was the number of cases by perceived risk, Χ2 (1, N = 165) = 3.18, p =
.07. Stronger contrasts in the distribution of cases across the four risk status groups were
observed for cases of low birth weight, Χ2 (3, N = 165) = 17.18, p = .001, with signifi-
cant differences by provider assigned risk, Χ2 (1, N = 165) = 15.65, p = .001, and
marginally significant differences by perceived risk, Χ2 (1, N = 165) = 3.18, p = .07.

Discussion

As predicted, pregnant women's perceptions of risk were associated
with poorer reproductive history and with unhealthful conditions and
behaviors such as obesity and cigarette smoking. These findings suggest
that women perceive themselves as vulnerable in part because of
health conditions and behaviors that they know to be associated with
poorer birth outcomes. Presumably, a woman's health care providers
are aware of hermajor health conditions andher prior history, but preg-
nant women may not always reveal that they are doing ill-advised
things such as skipping meals or smoking cigarettes. This may explain
why these behaviors appear to be more strongly associated with
women's perceptions of risk than with provider assigned risk.

Psychosocial factors, namely lower optimism and greater perceived
stress, were also associated with women's perceptions of their risk.
The association of negative psychosocial states with risk is likely to be
bidirectional and may be mediated by health behaviors. That is,
expecting a poor outcome predictably elevates stress and reinforces a
negative outlook, but in addition, pregnant women under stress and
those who are less optimistic have been shown to take poorer care of
themselves [40,41] and thereby may increase their actual risk. Such cy-
clic associations among perceived risk, negative psychosocial states, and
unhealthful behaviorsmay result in a self-fulfilling prophecy,whereby a
poor outcome is virtually ensured.

Interestingly, provider assigned risk was also associated with
women's perceptions of stress and low optimism. Prior research indi-
cates that merely being labeled as high risk heightens stress and nega-
tive mood [4,6,44,45]. Enkin [4] warns that in some cases, the high
risk label may increase women's distress without improving outcomes,
particularlywhenmedical interventions andwomen themselves cannot
alleviate the factors contributing to their risk.

In a sizeable portion of cases, nearly 40%, women viewed their risk
differently than their health care provider. Most were women consid-
ered by the provider to be at low risk but who viewed themselves at
high risk, reinforcing the possibility noted above that these women
were reflecting upon behaviors or conditions that they had not
disclosed. Another explanation for the discrepancy between percep-
tions of risk and provider assigned risk is that both objective and subjec-
tive appraisals of risk may change over the course of pregnancy, but we
assessed these at a single time point only.

Women's perceptions of risk, evenwhen these differed from provid-
er considerations, proved to be an important contributor to prediction
of birth outcomes, especially of birth weight. Among women labeled
low risk by providers but who perceived themselves as high risk, birth
weight was 150 g (for the full sample) to 220 g (for vaginal deliveries
only) lower than for women whose risk was considered low by both
sources. In addition, among women labeled high risk by providers but

who perceived their risk as low, birth weight was 100 g (full sample)
to 220 g (vaginal deliveries) greater than for those whose risk was con-
sidered high by both. These findings suggest that prediction of birth
weight might have been enhanced by taking women's perceptions
into account. ANOVA results corroborate this possibility, in that the larg-
est contrast in birth weight was between women in the LOW/LOW and
HIGH/HIGH groups, groups where both women and their providers
agreed on risk status. It appears that the combination of information
from both a woman and her health care provider may be best in
predicting birth weight.

Group comparisons of gestational age by the four risk status combi-
nations indicate that women's perceptions of risk may not be as conse-
quential for prediction of gestational age as for birth weight. Among
those considered by their providers to be at high risk, timing of delivery
was equivalent whether or not a woman perceived herself to be at high
risk. However, among those considered by providers to be at low risk,
women's perceptions did seem to matter, given that those who
perceived themselves at high risk delivered almost a week earlier than
those who perceived themselves at low risk. ANOVA results also indi-
cate that perceived risk is a better predictor of birth weight than of ges-
tational age.

Examination of clinically-defined adverse birth outcomes in the four
risk status groups further underscores the value of incorporating
women's perceptions into risk assessment, with recognition that the
small number of these outcomes (although at the rate expected) reduces
the reliability of comparisons. Nevertheless, group comparisons suggest
that incorporating perceived risk may help to reduce the number of
false positives – women identified as high risk but who subsequently
have a normal birth outcome – and more importantly, it may reduce
the number of false negatives, women considered to be at low risk
who ultimately experience an adverse outcome. Our findings suggest
that takingwomen's perceptions into accountmight have helped identi-
fy an additional three cases of low birthweight and five cases of preterm
delivery in the full sample beyond considering provider assigned risk
alone. We can also conjecture that incorporating self-perceptions into
risk assessment might improve medical management and thereby facil-
itate interventions to improve outcomes. Such a possibility certainly
warrants further investigation. However, this possibility calls attention
to an important paradox that can complicate evaluation of the benefits
of obstetric risk identification: Successful high risk identification, and
resulting interventions, may produce better birth outcomes, making it
appear that the predictive validity of risk identification is poor, when in
fact the opposite is true. Only longitudinal studies with repeated assess-
ments of obstetric risk and of medical management procedures can as-
certain the dynamic and unfolding process linking risk identification,
interventions, and birth outcomes. Results of the current study offer a
foundation for research of this sort and provide empirical justification
for including self-perceptions in the assessments of obstetric risk.

Limitations

Several caveats apply to our interpretation of study results. Fore-
most is the limited sample size, as elaborated already. For some
analyses, we excluded cesarean deliveries, as information regarding
secondary cesarean and induction of labor was not available and these
factors can influence the timing of delivery. Larger studies are needed
to confirm the validity of findings for cases of low birth weight and pre-
term delivery. Another limitation is that the samplewas predominantly
well-educated, partnered, andWhite, and we do not knowwhether re-
sults are generalizable to different groups of women, although we did
not find correlations of perceived risk with education, marital status,
or race. Also, we employed a median split of perceived risk to divide
the sample into “low” and “high” risk groups, without ascertaining
that women viewed themselves in this manner. Nevertheless, the
score used to divide the sample, a 2 on the 0 to 8 scale, does fall at the
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low end of the continuous perceived risk scale and is close to the mean
scale score.

We also emphasized continuous outcome variables in this study be-
cause of the small numbers of clinically-defined dichotomous outcomes
in a sample of this size. Nevertheless, there is evidence that some child
and adult health outcomes are influenced by small variations even
within normal ranges of gestational age and especially birth weight
(e.g., [46,47]).

Finally, as noted earlier, being labeled high risk or perceiving oneself
as high risk can elevate stress, which itself has been shown to contribute
to poorer birth outcomes (see reviews by [48,49]). Because our data
were collected at a single time point, we could not determine the extent
to which stress may have mediated the association of risk with birth
outcomes, but longitudinal studies could profitably examine this and
other more complex multivariate models of obstetric risk and birth
outcome.

Conclusions and implications

Study findings highlight the value of combining self and provider as-
sessments in predicting birth outcomes, a topicwhich has received little
attention previously. Pregnant women's perceptions of their own risk
do appear to enhance prediction of adverse birth outcomes. Incorporat-
ing these perceptions with provider assessments of obstetric risk may
improve medical management of pregnancy and enable more compre-
hensive and accurate determinations of risk for adverse birth outcomes
[14,50]. Subjective perceptions of risk are also important to assess be-
cause they may affect whether women adhere to recommended treat-
ment regimens or modify their health behaviors [17,28,51], and there
is related evidence that perceived risk influences women's uptake of
available prenatal screening [52,53] and preparation for childbirth
[15]. Thus, in determining risk, and presumably in many other aspects
of obstetric care, a collaborative relationship between each woman
and her health care provider, utilizing the knowledge and judgment of
both, may offer the best promise for a healthier birth outcome.
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Appendix A. Perceived risk measure

Taking into consideration your family history,
your heath, and previous pregnancies, do you
feel you are at risk of having…

Not at all A little A lot

1)… pregnancy complications? 0 1 2
2)… labor and delivery complications? 0 1 2
3)… a premature or low birth weight baby? 0 1 2
4)… problems with your health? 0 1 2
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