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The perinatal stress composite:
A validation study

MICHAEL T. HYNAN
University of Wisconsin, Milwaukee, Wisconsin

This initial version of the Perinatal Stress Composite (PSC) was validated as a measure of the
magnitude of maternal stress from having a premature baby. Scores for Blumberg’s (1980) scale
of neonatal risk (the validity criterion) and the six components of the PSC (gestational age of
the baby, birthweight, Apgar (1953) scores at 1 and 5 min, length of hospitalization, and severity
of the baby’s complications) were obtained from the hospital records of 189 births of premature
babies at a Midwestern hospital. Factor analyses indicated that the six components could be
represented by two factors: the degree of the baby’s prematurity, and the baby’s Apgar scores.
There was a significant multiple correlation between the six components of the PSC and Blum-
berg’s scale (R = .76), indicating that the PSC holds promise as a valid measure of perinatal stress.

Pregnancy (along with the general expectation of
delivering a healthy, full-term infant) has been identified
as a stressful event (Holmes & Rahe, 1967). Conceptu-
ally, the birth of a sick baby requiring an extended
hospitalization should produce even greater stress for par-
ents. This initial version of the Perinatal Stress Compo-
site (PSC) was constructed to provide a measure of the
magnitude of medically related stressors associated with
the birth of infants, both healthy and sick.

Components of the PSC consist of the following six
items, which are obtainable from hospital records: the es-
timated gestational age of the baby (in weeks); the baby’s
birthweight (in grams); the Apgar (1953) scores at 1 and
5 min; the baby’s total length of hospitalizations, includ-
ing rehospitalizations (in days); and a measure of the
severity of the baby’s postnatal complications (the Post-
natal Complications Rating). These components were
chosen for two reasons. First, the components have been
frequently used as either predictors of or criteria for the
morbidity and mortality rates of neonates (Behnke et al.,
1987; Myers, Paton, & Fisher, 1987; Tejani & Verma,
1988). Second, reports from parents and perinatal profes-
sionals indicate that each component may contribute to
the perceived stressfulness of birth, especially the birth
of a premature or high-risk baby (Blumberg, 1980; Har-
rison & Kositski, 1983; Hynan, 1987; Nance, 1982).

The purpose of this initial research was twofold. First,
previous studies have found that many of the components
of the PSC are intercorrelated (Behnke et al., 1989; Cat-
lin et al., 1986; Tejani & Verma, 1988). So I conducted
factor analyses on the components to determine whether
the six components would form a smaller number of dis-
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tinct factors in a sample of births of premature babies.
Second, I investigated the concurrent validity of the PSC
as a measure of maternal stress. In validating the PSC,
I chose a previously validated scale of neonatal risk as
the criterion measure (Blumberg, 1980).

Blumberg’s (1980) neonatal risk scale (adapted from
Babson, Benson, Pernoll, & Benda, 1975) consists of five
categories of birth outcomes ranging from highest risk
(e.g., birthweight less than 1,600 g, in premature nurs-
ery) through moderate risk (e.g., birthweight of
2,000-2,500 g, in premature nursery) to no risk suspected
(e.g., normal birthweight, in normal nursery). The Blum-
berg risk scale has an interrater reliability of r = .96 and
criterion validity as a measure of maternal stress. Blum-
berg found that mothers of babies with higher levels of
risk experienced greater anxiety and depression and also
had more negative perceptions of their baby, relative to
mothers of lower risk babies.

There were two reasons for constructing the PSC rather
than continuing to use Blumberg’s (1980) scale to esti-
mate perinatal stress. First, Blumberg’s scale was de-
signed to be used during the 1st postpartum week. Thus,
stressors such as a lengthy hospitalization of the baby or
late-developing complications are not included in Blum-
berg’s framework.

Second, Blumberg’s (1980) scale appears to have a low
ceiling of the magnitude of risk when viewed in the con-
text of current treatment in a neonatal intensive care unit
(NICU). That is, there is likely to be greater parental stress
in giving birth to a 25-week gestational age, 600-g baby
requiring mechanical ventilation for respiration through-
out a 4-month hospitalization than in giving birth to a 32-
week, 1,500-g baby that breathes without assistance and
is hospitalized 3 weeks. Both these babies would be
categorized the same (i.e., highest risk) according to
Blumberg’s (1980) scale, but they would have very differ-
ent ratings of stress magnitude on the PSC.
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Table 1
Postnatal Complications Rating

0. No apparent complications.

1. Anemia; Hypocalcemia; Hypoglycemia; Jaundice; Transient
tachypnea of newborn.

2. Apnea; Bradycardia; Feeding intolerance, 3 or more days.

3. Respiratory distress syndrome, on respirator less than 5 days;
Inguinal hernia; Intraventricular hemorrhage (IVH)-Grade I;
Pneumonia; Sepsis.

4. Retinopathy of prematurity; Renal failure; Hearing impairment;
Meconium aspiration; Patent ductus arteriosus; Meningitis; IVH-
Grade II.

5. Brain Edema; Hydrocephalus; Necrotizing enterocolitis; Pneu-
mothorax; Pulmonary insufficiency; Respiratory distress syn-
drome, on respirator 5 or more days; Seizures.

6. Bronchopulmonary dysplasia; Congenital heart defect; Diaphrag-
matic hernia; Gastroschisis; Ileostomy; IVH-Grade III; Other
congenital abnormalities (e.g., Downs syndrome).

7. Anencephaly; IVH-Grade IV; Severe cardiopulmonary insuffi-
ciency; Extracorporeal membrane oxygenation.

Note—The rating is the largest number associated with any complica-
tion reported in the hospital records.

I predicted that a multiple regression would show a sig-
nificant relationship between the six components of the
PSC and Blumberg’s (1980) scale of neonatal risk.

METHOD
Subjects

Data were obtained from the hospital records of 189 premature ba-
bies discharged from a level-3 NICU in a midwestern hospital from 1987
to 1989. The hospital records were screened to include only premature
babies of 37 weeks or less gestational age. Additional criteria included
the survival of the infant and maternal age between 18 and 35 years
M = 25.1).

Sixty-five percent of the mothers were white, 28% were black, 5%
were Hispanic, and 2% were of Middle Eastern origin. Fifty-nine per-
cent of the mothers were married and living with their husbands, 29%
were unmarried and living with their families of origin, 7% were un-
married and living with the father of the baby, and 5% were unmarried
and living alone. Forty-three percent of the births required Caesarean
surgery. In cases of multiple births, the record of the sibling with the
most severe Postnatal Complications Rating was the only one included
in data analyses.

Materials and Procedure

The six elements in the PSC were as stated above.

The Apgar is a composite rating of the neonate’s physical condition
based on five criteria: heart rate, respiration, muscle tone, reflex irrita-
bility, and skin color. Each criterion is rated on a scale of 0-2 with
an optimum composite score of 10. The Apgar has good interobserver
agreement, and validity studies have shown that the Apgar correlates
negatively both with infant mortality rates and with various forms of
fetal distress (Apgar, Holaday, James, Weisbrot, & Berrien, 1958; Quil-
ligan, 1985).

The Postnatal Complications Rating (presented in Table 1) is an 8-
unit scale quantifying the severity of postnatal complications. The scale
was constructed by listing the more common complications from a high-
risk birth. This list was then scaled in pilot research, using a group of
neonatal physicians and nurses who were instructed to rank th= compli-
cations in terms of their stressfulness upon parents. The score recorded
on the Postnatal Complications Rating was the most severe complication.

After examining each hospital record, the author also made a rating

~ of neonatal risk, using the Blumberg (1980) scale.

RESULTS

The average gestational age of these babies was 32.2
weeks (SD = 2.7), and the average birthweight was
1,755.3 g (SD = 606.0). Mean Apgar scores were 5.8
(SD = 2.3) and 7.5 (SD = 1.6) for 1 and 5 min, respec-
tively. The babies were hospitalized for an average of 26.0
days (SD = 24.8). The average Postnatal Complications
Rating was 2.7 (SD = 1.8) and the average rating on the
Blumberg (1980) neonatal risk scale was 4.0 (SD = 0.8),
high risk. ‘

The intercorrelation matrix among all measures in the
PSC and the Blumberg (1980) scale is presented in Ta-
ble 2. This table shows that there were significant corre-
lations among all these measures.

The measures in the PSC were subjected to a principal
components factor analysis. There were two principal fac-
tors with eigenvalues greater than 1.0, accounting for
74.7% of the original variance. These factors were ro-
tated to an orthogonal simple structure, using the vari-
max procedure. Results of this factor analysis appear in
Table 3. Factor 1 (accounting for 51.0% of the total vari-
ance) was represented by the following components (with
factor loadings > .45): gestational age, birthweight, days
hospitalized, and the Postnatal Complications Rating. Fac-
tor 1 was interpreted as reflecting the degree of the baby’s
prematurity. Factor 2 (accounting for 23.7% of the vari-
ance) was interpreted as a dimension reflecting the Ap-
gar ratings, which both had very large loadings. A
separate factor analysis involving oblique rotations by the
direct oblimin procedure produced a very similar factor
structure. The correlation between the two oblique fac-
tors was low (r = .32).

A multiple regression was performed to determine the
correlation between the components of the PSC as predic-
tors and the Blumberg (1980) neonatal risk scale as the
criterion. The six components of the PSC were signifi-
cantly related to the Blumberg [multiple R = .76, F(6,182)
= 42.7, p < .01], accounting for 58.5% of the variance.

Table 2
Intercorrelations Among the Measures
Measures
Apgar  Apgar  Hospital Postnatal Blumberg

Birthweight 1 min 5 min Stay Complications Scale
Gestational age .76% 22% 32% -.70% —-.40% —-.61%
Birthweight .14% 21% -.59% -.21% —-.53%
Apgar, 1 min .81% -.28% —.24% —.24%
Apgar, 5 min —.38% —.30% —.28%
Hospital stay .50% S1i
Postnatal complications .63%
*» < .05 fp < .0l. jp < .001



Table 3
Factor Loadings, Varimax Rotation
Factors
1 2

Degree of Apgar
Components Prematurity Ratings
Gestational age 91 13
Birthweight .86 -.01
Days hospitalized —.83 -.25
Complications rating —.51 -.33
Apgar, 1 min .08 .94
Apgar, 5 min .20 92

A step-wise forward regression procedure was also per-
formed, entering predictors in order of their largest corre-
lation (partial correlation for all predictors after the first
one) with the Blumberg (1980) scale. This analysis indi-
cated that the first predictor, the Postnatal Complications
Rating, accounted for 39.8% of the variance [F(1,187)
= 123.8, p < .01]. The next two predictors, birthweight
[F(1,186) = 69.8, p < .01] and gestational age [F(1,185)
= 6.7, p < .05], also accounted for significant incre-
ments in the variance (16.4% and 1.5%, respectively).
The remaining components of the PSC did not signifi-
cantly increase the predictability of the Blumberg scale.

DISCUSSION

The results indicate that the six components of the PSC can be ade-
quately represented by two factors, and that the PSC can be used as
a valid indicant of perinatal stress.

The identification of two factors in the PSC is interesting in light of
recent research regarding Apgar scores and other measures of the physical
status of the neonate. The factor represented by the Apgar scores was
only weakly related to the major factor representing the severity of
prematurity. The magnitude of this relationship supports other research
concluding that Apgar scores may have less utility in describing the med-
ical condition of the infant (and predicting medical outcomes) than was
once thought (Behnke et al., 1989; Silverman, Suidan, Wasserman, An-
toine, & Young, 1985).

The strong relationship of the PSC to the Blumberg (1980) scale is
promising evidence of the validity of the PSC. It is quite likely that the
PSC can be used to quantify perinatal stress. Research using different
samples and validity criteria is indicated. The present results also sug-
gest that perinatal stress may be adequately estimated using only some
of the components of the PSC. The Postnatal Complications Rating,
birthweight, and gestational age were almost equivalent to all six com-
ponents of the PSC in predicting Blumberg scores.
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The sample of premature babies used in this study limits the gener-
alizability of the results. The factor structure of the PSC may be quite
different in a sample that included healthy, full-term and premature ba-
bies. Although I expect that the PSC would continue to have validity
in a sample that included the full range of stressors from childbirth,
such speculations await support from cross-validation studies.
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