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ABSTRACT. Objective. Term infants (>37 weeks’
gestation) who weigh <2500 g have intrauterine growth
restriction (IUGR) and have a higher risk of mortality
and morbidity. Little is known about how psychosocial
factors affect the risk of IUGR. We examined the association between IUGR and maternal pregnancy intendedness, initial happiness about becoming pregnant, and
maternal sense of control.
Methods. We analyzed data from a survey of California mothers aged >15 years with term live births in 1999
and 2000 (N ⴝ 5961). Mothers were asked about pregnancy intendedness before pregnancy, initial happiness
about becoming pregnant, and maternal sense of control,
assessed by a standardized scale. We examined the association of having an infant with IUGR and these factors
in univariate and multivariate analyses.
Results. Mothers with low sense of control (3.0%) and
average sense of control (2.7%) were more likely to have
an infant with IUGR than mothers with high sense of
control (1.8%; odds ratio: 1.8; 95% confidence interval:
1.2–2.9; and odds ratio: 1.6; 95% confidence interval: 1.0 –
2.5). After multivariate analysis, we found no significant
association between sense of control and IUGR. We also
found no significant association between IUGR and
pregnancy intendedness and happiness about becoming
pregnant.
Conclusions. We found no statistically significant association between IUGR and maternal pregnancy intendedness, initial happiness about becoming pregnant, and
maternal sense of control. Although research should continue to explore associations between psychosocial factors and IUGR, prenatal care programs should focus on
known risk factors for IUGR. Pediatrics 2003;111:1171–
1175; low birth weight, infant, small for gestational age,
pregnancy, psychology.
ABBREVIATIONS. LBW, low birth weight; IUGR, intrauterine
growth restriction; PTD, preterm delivery; MIHA, Maternal Infant
Health Assessment; PNC, prenatal care; OR, odds ratio; CI, confidence interval.

From the *Epidemiology Program Office and the ‡Division of Reproductive
Health, Centers for Disease Control and Prevention, Atlanta, Georgia.
Received for publication Oct 2, 2002; accepted Dec 4, 2002.
Portions of this article were presented at the American Public Health
Association Conference; November 2001; Atlanta, GA.
Address correspondence to Sharon Durousseau, MD, MPH, Sleepy Hollow
Medical Office Bldg, Department of Pediatrics, 27303 Sleepy Hollow Blvd,
Hayward, CA 94545. E-mail: sdurousseau@yahoo.com
PEDIATRICS (ISSN 0031 4005). Copyright © 2003 by the American Academy of Pediatrics.

I

nfants who are born with low birth weight (LBW;
birth weight ⬍2500 g) are divided into 2 categories: those born too early and those born too
small. Those born too early or preterm infants have
LBW primarily because they did not have adequate
gestational time to develop and grow fully. Term
infants (ⱖ37 weeks’ gestation), who, despite having
adequate time to grow, are born too small and weigh
⬍2500 g, have intrauterine growth restriction
(IUGR). Although, preterm infants may also have
IUGR, for this study we focus on term infants with
IUGR.
In 2000, the incidence of IUGR among term infants
was 2.0 per 100 live births in California. These infants
have higher rates of seizures, sepsis, respiratory failure, and neonatal mortality.1 Children who are born
with IUGR also have more problems with learning
and repeat grades more often than children with
normal birth weight.2–5 Furthermore, IUGR has been
implicated as a risk factor for health problems in
adulthood, such as adult-onset diabetes, hypertension, and cardiovascular disease.6,7
The 2 categories of LBW—preterm delivery (PTD)
and IUGR—are separate infant health outcomes and
have different causes. Causes and risk factors for
LBW, attributable to both PTD and IUGR, have been
studied extensively, although earlier literature primarily grouped PTD and IUGR into the larger LBW
category. Maternal risk factors for having an infant
with LBW in general include non-Hispanic black
race/ethnicity, young age, unmarried marital status,
less education, lower income, smoking, poor nutrition, and having had a previous infant with LBW.8,9
However, these factors do no account for all of the
cases of LBW or all of the racial/ethnic disparities
seen between black and white women with respect to
the risk of LBW. This has led researchers to search for
new causes and risk factors for LBW. Recent literature has demonstrated that maternal stress, isolation,
depression, and anxiety were associated with
LBW.10 –14 Some studies have linked high maternal
self-esteem, optimistic personality traits, and strong
social networks with higher birth weight.4,15,16 Other
studies, however, did not demonstrate association
between birth weight and psychosocial factors after
controlling for confounding variables, such as smoking.17–19
Although earlier studies have examined how these
psychosocial factors affect LBW risk in general,
newer research has focused on how psychosocial
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factors affect the risk of PTD. These studies indicate
that factors (eg, stress) affect women’s risk of having
PTD.20,21 Few studies have examined the association
between psychosocial factors and the risk of IUGR
specifically. We conducted a historical cohort study
of a statewide population-based sample to assess the
association between having a term infant with IUGR
and maternal pregnancy intendedness, initial happiness about becoming pregnant, and sense of control.
METHODS
We used data from California’s Maternal Infant Health Assessment (MIHA). MIHA is an annual population-based mail/telephone survey that collects information about pregnancy-related
conditions and behaviors. Survey methods have been described in
detail previously.22 The sample included California resident
women who were aged ⱖ15 years and delivered singletons, twins,
or triplets during February to May 1999 and from February to May
2000. Eligible participants (156 514 in 1999, 156 671 in 2000) were
stratified by region of residence, race/ethnicity, and education.
From these strata, 4967 women in 1999 and 5027 women in 2000
were randomly selected. Non-Hispanic black women were oversampled to ensure large enough numbers for analysis. Potential
participants were mailed English and Spanish self-administered
questionnaires at 2 to 4 months postpartum with telephone follow-up for nonrespondents. The 1999 and 2000 data sets were
merged for a final sample size of 7044 mothers. We restricted
analysis to mothers with term infants to focus on the effects of the
study variables on IUGR only without mixing in the effects that
these factors might have on PTD.
The study outcome was the birth of a term infant (⬎37 weeks’
gestation) with birth weight ⬍2500 g. Predictor variables included
pregnancy intendedness, initial happiness about becoming pregnant, and maternal sense of control. We classified pregnancy
intendedness into 4 groups: wanted; mistimed; unwanted; or undetermined on the basis of whether before pregnancy the mother
wanted to get pregnant then, later, or not at all or was unsure,
respectively. To evaluate a mother’s initial happiness about becoming pregnant, we asked mothers how they felt when they first
discovered that they were pregnant: very happy, somewhat
happy, somewhat unhappy, very unhappy, and unsure. To assess
maternal sense of control, we used the Pearlin Personal Mastery
Scale, which measures the extent to which one believes that one
has control over one’s life versus fate having control.23,24 Mothers
were asked whether they strongly agreed, agreed, disagreed, or
strongly disagreed with a series of 7 statements (Table 1). Responses for statements 1, 2, 3, 5, and 7 were given points: 1 for
strongly agreeing, 2 for agreeing, 3 for disagreeing, and 4 for
strongly disagreeing. Point scores for responses to statements 4
and 6 were reversed. These points were added together to obtain
an overall numeric score ranging from 7 (low) to 28 (high), which
were divided into high, average, and low tertiles.
Potential confounding variables included maternal race/ethnicity, age, education, insurance type, first trimester prenatal care
(PNC), income, smoking during pregnancy, alcohol use during
pregnancy, prepregnancy weight, intrapregnancy weight gain,
intimate partner violence, and history of having an infant with
LBW. Weighted data were analyzed in SUDAAN version 8.025 to
correct for stratified sampling and oversampling of non-Hispanic

TABLE 1.

Statements included in the Pearlin’s Mastery Scale

Question: How much do you agree or disagree with the
following statements? (Responses: Agree strongly, agree
somewhat, disagree somewhat, disagree strongly)
1 There is really no way I can solve some of the problems I
have.
2 Sometimes I feel that I’m being pushed around in life.
3 I have little control over the things that happen to me.
4 I can do just about anything I really set my mind to do.
5 I often feel helpless in dealing with problems of life.
6 What happens to me in the future mostly depends on me.
7 There is little I can do to change many of the important
things in my life.
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black women and to minimize nonresponse bias. We calculated
odds ratios (ORs) with 95% confidence intervals (CIs) for the
association of IUGR and each predictor variable and control variable. Because the outcome is rare (2%), we used OR to estimate
relative risk. We then conducted a multivariate analysis to test for
potential interactive terms and confounding. All predictor and
control variables associated with IUGR in univariate analysis at
P ⱕ .05 were included in the initial model. Using a backward
stepwise logistic regression method, we modified the model to
obtain the best fit. Variables were considered confounders when
the OR changed when they were removed from the model. Each
variable was also tested for inclusion using the maximum likelihood ratio test.26 Interactive terms between significant predictor
variables and control variables were tested for significance using
cross-product terms in logistic regression.

RESULTS

A total of 3483 (70%) responded in 1999 and 3561
(71%) responded in 2000 (total 7044); of these, 5941
were mothers of term infants. Among these mothers,
40% were Hispanic, 37% were non-Hispanic white or
other, 13% were non-Hispanic black, and 9% were
Asian/Pacific Islander. Nearly two thirds had incomes above the federal poverty line, and 64% were
married. Among sample mothers, 50% were 20 to 29
years, 31% had some college education, 61% had
private or health maintenance organization insurance, and 80% had received first-trimester PNC (Table 2).
A total of 145 (2.4%) mothers had infants who had
IUGR, and 5816 (97.6%) mothers had normal-weight
infants, similar to California’s IUGR rate. Mothers
with infants who had IUGR were more likely to be
non-Hispanic black or Asian/Pacific Islander, to be
younger than 20, to have less than a high school
education, to be unmarried, to have MediCal/Medicaid insurance, to have smoked during pregnancy,
and to have a history of having an infant with LBW
(Table 2). Factors not statistically associated with
IUGR in this sample included income, having firsttrimester PNC, alcohol consumption during pregnancy, prepregnancy weight, intrapregnancy weight
gain, and intimate partner violence (Table 2).
We found that 3% of mothers with low sense of
control and 2.7% of mothers with average sense of
control had infants with IUGR compared with 1.8%
of mothers with high sense of control (OR: 1.8; 95%
CI: 1.2–2.9 and OR: 1.6; 95% CI: 1.0 –2.5, respectively;
Table 2). There was no statistically significant association between IUGR and pregnancy intendedness
or initial happiness about becoming pregnant (Table
2). Control variables considered in the final model
included maternal age, race/ethnicity, education,
smoking, and history of having an infant with LBW.
After controlling for these variables, there was no
statistically significant association between sense of
control and IUGR, although there was a trend suggestive of increased odds of IUGR with lower sense
of control (Table 3). Interaction terms between sense
of control and each control variable were not statistically significant and were not included in the final
model. Control variables independently associated
with IUGR after adjustment included being non-Hispanic black or Asian/Pacific Islander, age ⬍20 years,
smoking during pregnancy, and history of having an
infant with LBW (Table 3).
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TABLE 2.
Crude ORs of the Association of Sociodemographic Variables and Health Behaviors and IUGR Among a Sample
Population of Women Delivering Term Infants in California, 1999 –2000

Demographic variables
Race/ethnicity*
Non-Hispanic White/other
Non-Hispanic black
Asian/Pacific Islander
Hispanic
Maternal age*
⬍20 y
20–29 y
30–39 y
⬎40 y
Maternal education*
⬍High school
High school grad
Some college
College graduate
Insurance status*
Private or health maintenance organization
MediCal/Medicaid
Other
Income level†
⬍100% federal poverty line
100%–200% of federal poverty line
⬎200% of federal poverty line
Marital status†
Married
Unmarried
Health behavior/clinical and social variables
PNC*
First trimester
After first trimester
Smoked cigarettes during pregnancy†
No
Yes
Alcohol consumption during pregnancy†
No
Yes
Body mass index‡ ⬍18 before pregnancy†
No
Yes
Adequate weight gain§ during pregnancy‡
Yes
No
Previous LBW birth‡
No
Yes
Exposed to intimate partner violence㛳
Yes
Exposure variables
Pregnancy intention
Wanted
Mistimed
Unwanted
Undetermined
Initial happiness about becoming pregnant
Very happy
Somewhat happy
Somewhat unhappy
Very unhappy
Not sure
Sense of control score
High
Average
Low

Total (n ⫽ 5961)

% IUGR (n ⫽ 145)

OR

95% CI

2161 (37%)
786 (13%)
555 (9%)
2364 (40%)

38 (1.8%)
36 (4.6%)
19 (3.4%)
141 (2.4%)

Ref
3.1
2.0
1.2

(1.9–5.1)
(1.1–3.9)
(0.8–1.9)

676 (11%)
2963 (50%)
2171 (36%)
151 (3%)

27 (4.0%)
65 (2.2%)
49 (2.3%)
4 (2.6%)

2.1
Ref
1.4
Ref

(1.2–3.7)

1360 (23%)
1367 (23%)
1857 (31%)
1325 (22%)

47 (3.5%)
32 (2.3%)
44 (2.4%)
22 (1.7%)

2.1
1.4
1.5
Ref

(1.2–3.5)
(0.8–2.4)
(0.9–2.6)

3603 (61%)
2235 (38%)
117 (2%)

72 (2.0%)
68 (3.0%)
5 (4.3%)

Ref
1.5
2.1

1909 (36%)
1153 (22%)
2237 (42%)

55 (2.9%)
23 (2.2%)
44 (2.0%)

1.4
1.1
1

(0.9–2.2)
(0.7–1.8)

3808 (64%)
2153 (36%)

75 (2.0%)
70 (3.3%)

1.6

(1.2–2.3)

4791 (80%)
1170 (20%)

114 (2.4%)
21 (2.6%)

1.1

(0.6–1.9)

5286 (90%)
614 (10%)

110 (2.1%)
31 (5.0%)

2.3

(1.5–3.6)

4732 (82%)
1065 (18%)

114 (2.4%)
26 (2.4%)

1.3

Ref
(0.7–2.2)

5396 (97%)
194 (3%)

125 (2.3%)
8 (4.1%)

2.1

(0.98–4.4)

5376 (96%)
231 (4%)

129 (2.1%)
5 (2.1%)

1.1

(0.4–2.6)

5616 (96%)
253 (4%)

114 (2.0%)
28 (11.1%)

6.1

(3.8–9.8)

2724 (94%)

50 (1.8%)

3062
1508
476
809

70 (2.3%)
38 (2.5%)
13 (2.7%)
23 (2.8%)

Ref
1.1
1.2
1.5

0.7–1.7
0.6–2.3
0.9–2.4

3823
933
240
219
660

90 (2.4%)
20 (2.1%)
7 (2.9%)
7 (3.2%)
20 (3.0%)

Ref
0.9
1.4
1.7
1.3

0.6–1.6
0.7–3.8
0.7–3.8
0.8–2.2

2217
1688
1659

39 (1.8%)
46 (2.7%)
49 (3.0%)

Ref
1.6
1.8

1.0–2.5
1.2–2.9

(0.8–2.3)
(0.5–1.7)

(1.0–2.1)
(0.8–5.6)

* From birth certificate linked data.
† From MIHA.
‡ Defined as prepregnancy weight in kilograms/height in meters squared.
§ Defined based on recommendations endorsed by the Institute of Medicine, American College of Obstetricians and Gynecologists, and
American Academy of Pediatrics for pregnancy weight gain based on prepregnancy body mass index.
㛳 Defined as positive if present within the last 2 years.

Downloaded from www.aappublications.org/news by guest on February 22, 2019

SUPPLEMENT

1173

TABLE 3.
Adjusted ORs for the Association Between IUGR and Sense of Control Score and
Maternal Sociodemographic Characteristics Among a Sample Population of Women Delivering Term
Infants, California 1999 –2000
Variable

Categories

Adjusted OR

Non-Hispanic white/other
Non-Hispanic black
Asian/Pacific Islander
Hispanic
⬍20 y
20–29 y
30–39 y
⬎40 y
⬍High school
High school graduate
Some college
College graduate
Yes
No
Yes
No
High
Average
Low

Ref
3.1
2.8
1.0
1.9
Ref
1.4
1.2
1.9
1.2
1.7
Ref
2.4
Ref
5.2
Ref
Ref
1.4
1.5

95% CI

Race/ethnicity

Age

Maternal education

Smoked cigarettes during pregnancy
Previous birth
Sense of control score

DISCUSSION

In this population-based sample, lower maternal
sense of control was associated with IUGR in univariate analysis; however, the association was no longer
statistically significant once we controlled for potential sociodemographic variables that may be confounders. We also found no correlation between
pregnancy intendedness or initial happiness about
becoming pregnant and IUGR. Several limitations
should be considered when assessing these results.
Measuring pregnancy intendedness and maternal
happiness about pregnancy can be difficult. Factors
that were not evaluated in the MIHA survey, such as
the partner’s feelings about the pregnancy, may affect maternal feelings and attitudes toward pregnancy. Furthermore, these feelings and attitudes may
change throughout pregnancy.27–29 Recall bias may
occur because mothers with infants who have IUGR
may recall their attitudes and sense of control early
in pregnancy differently than mothers of normalweight infants. We might not be able to generalize
these results to all mothers with infants who have
IUGR. Preterm infants may also have IUGR, but
mothers of preterm infants are excluded from this
analysis. Also excluded are non–English- and non–
Spanish-speaking mothers, mothers aged ⬍15 years,
and mothers with incomplete contact information.
The sample is also drawn only from women with live
births between February and May, and there may be
differences between mothers who gave birth during
these months versus other times of the year with
respect to the variables studied; however, this has
not been examined in previous research.
There is limited earlier literature on the role of
sense of control and pregnancy outcomes, especially
IUGR. In contrast to our data, Goldenberg et al30
found a significant correlation between poor psychosocial resources and IUGR using a scale developed
from 5 existing scales that included the Pearlin Mastery Scale. Other authors have looked at how sense of
control might affect health outcomes. Taylor and
1174
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1.6–5.8
1.4–5.8
0.5–2.1
1.0–3.8
0.7–2.6
0.6–2.4
0.7–5.0
0.5–2.9
0.8–3.7
1.4–4.2
2.8–10.0
0.8–2.4
0.8–2.8

Seeman31 concluded that sense of control might act
as a mediator of the effects of socioeconomic status
on health, and Pearlin et al23 postulated that sense of
control may have an impact on how one copes with
stress, perhaps modulating how stress affects health
outcomes. Literature also suggests that other measures of control, such as locus of control (how much
someone feels others, chance, or they themselves
have control over their own lives or health), may
have an impact on access to health care services,
health behaviors, and participation in screening activities.32–35 Shiono et al16 also found that having a
chance locus of control was associated with a lower
mean birth weight but did not specifically address
how this factor affects IUGR. With respect to literature on pregnancy intendedness and LBW and
IUGR, US and international studies have demonstrated an association between pregnancy intendedness and LBW in general.36,37 Bitto et al38 found no
association between having an unplanned pregnancy
and having an LBW birth, which is similar to our
findings.
Associations between other psychosocial factors
and IUGR should be explored further to understand
better how stress and psychosocial resources have an
impact on fetal growth and possibly in a prospective
manner to limit potential biases. Programs aimed at
lowering the IUGR rate should continue to focus on
women who are known to be at risk for IUGR,
namely, women with previous LBW infants (who
had the highest risk of having an infant with IUGR in
this analysis), non-Hispanic black and Asian/Pacific
Islander women, women aged ⱕ19 years, and
women who smoke during pregnancy. PNC providers should continue to screen women for these easily
identifiable risk factors— especially previous pregnancy history and smoking status—to assess the risk
of LBW and IUGR. By screening for women for
known risk factors for having an infant with IUGR,
counseling and prevention measures can be insti-
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tuted for those who are most at risk for this adverse
pregnancy outcome.
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