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Abstract
Objective—To examine inter-relationships among stress due to infant appearance and behavior in
the NICU, parental role alteration stress in the NICU, depressive symptoms, state anxiety, posttraumatic stress symptoms, and daily hassles exhibited by African American mothers of preterm
infants and to determine whether there were sub-groups of mothers based on patterns of psychological
distress.
Method—177 African American mothers completed questionnaires on their psychological distress
at enrollment during infant hospitalization and 2, 6, 12, 18, and 24 months after term.
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Results—Psychological distress measures were inter-correlated. There were four latent classes of
mothers: the low distress class with low scores on all measures; the high NICU-related stress class
with high infant appearance and parental role stress and moderate scores on other measures; the high
depressive symptoms class with high depressive symptoms and state anxiety and moderately elevated
scores on NICU-related stress and post-traumatic stress symptoms; the extreme distress class with
the highest means on all measures. Infants in the high stress class were sicker than infants in the other
classes. The extreme distress class mothers averaged the lowest educational level. The classes
differed on distress measures, worry about the child, and parenting stress through 24 months with
the extreme distress class having the highest values.
Conclusion—Although different types of maternal psychological distress were substantially
related, there were distinct sub-groups of mothers that were identifiable in the NICU. Moreover,
these sub-groups continued to differ on trajectories of distress and on their perceptions of the infants
and parenting through 24 months after term.
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Mothers of preterm infants exhibit high levels of psychological distress during infant
hospitalization and after discharge, as shown by high levels of depression, anxiety, stress, and
post-traumatic stress symptoms.1-6 African American mothers may be at particular risk for this
psychological distress because they not only have about twice the risk of prematurity as
Whites7 but also are more distressed in response to prematurity.8-10 The purpose of this study
was to examine the inter-relationships of different types of emotional distress--stress due to
infant appearance and behavior in the neonatal intensive care unit (NICU), stress due to parental
role alteration in the NICU, depressive symptoms, state anxiety, post-traumatic stress
symptoms, and daily hassles--occurring in African American mothers of hospitalized preterm
infants and to determine whether there were sub-groups of mothers based on patterns of
distress.
During infant hospitalization in a NICU, mothers experience high levels of multiple types of
psychological distress. Preterm infant hospitalization leads mothers to fear the infant may not
survive and grieve over the infant's immaturity and the loss of the expected maternal role.8, 9,
11-13 About 50% of mothers of premature infants have elevated levels of anxiety or depressive
symptoms during hospitalization.4, 11, 13, 14-18
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Mothers continue to have high levels of emotional distress after their preterm infants are
discharged from the hospital. Distressing memories of the NICU continue for 6 months or
more,19-21 and some mothers show post-traumatic stress symptoms.2, 3, 5, 22 Further,
emotional distress due to prematurity affects maternal perceptions of their children and
parenting quality.5, 18, 23-28 For example, mothers of 8-month-old premature infants had more
parenting stress than mothers of fullterm infants, even when their infants’ behaviors did not
differ.29
Few studies have compared the responses of African American mothers of premature infants
to mothers of other racial groups, but African American mothers of premature infants may
exhibit somewhat higher levels of distress8-10 although this finding is not universal.30, 31
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Similarly, African American mothers of fullterm infants have been found to exhibit higher
levels of depression and daily stress than other mothers of fullterms.32 Responses of African
American mothers to their premature infants’ health crises may be affected by their cultural
backgrounds.33, 34 They often report placing a high value on being a mother.35 Daily hassles
associated with economic hardship and being a single parent are additional stressors for these
mothers.35, 36 Compared to all mothers of prematures, unmarried mothers and mothers with
low education show more emotional distress.15, 18, 37 Low-income, unmarried, African
American mothers of children born at term had more depressive symptoms than other African
American mothers.38, 39
Although researchers have found correlations among different types of emotional distress in
mothers of preterm infants,3, 4, 6, 11, 12, 15, 17 the extent to which there are sub-groups of
mothers showing different patterns of distress is unknown. Psychological distress related to
prematurity is high during hospitalization and decreases over the first year after birth,4, 6, 14,
17, 40 but most individual mothers do not show this pattern.4 Thus, there may be sub-groups
of mothers showing different patterns of distress after premature birth. The purpose of this
study, therefore, was to examine the inter-relationship of stress due to infant appearance and
behavior in the NICU, stress due to parental role alteration in the NICU, depressive symptoms,
state anxiety, post-traumatic stress symptoms, and daily hassles in African American mothers
of hospitalized preterms and to determine whether there were sub-groups of mothers based on
patterns of distress. We examined whether the sub-groups of mothers differed based on
J Dev Behav Pediatr. Author manuscript; available in PMC 2010 June 1.
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maternal and infant characteristics and infant illness and whether maternal psychological
distress and perceptions of their infants and parenting (worry, parenting stress) differed through
2 years after term.

METHODS
Participants
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Participants were 177 African American biological mothers of preterm infants weighing less
than 1500 gm at birth or requiring mechanical ventilation. The mother-infant dyads were
participants in a randomized study testing a nursing support intervention for mothers of
prematures. Mothers who lived in rural and small town areas in a southeastern state were
recruited from the NICUs of two hospitals when their infants were no longer critically ill.
Infants who had congenital neurological problems (such as Down Syndrome or microcephaly),
were symptomatic from substance exposure, were hospitalized longer than 2 months post-term,
or were triplets or part of a higher order multiples set were excluded. We also excluded mothers
who did not have custody or if follow-up for 2 years was unlikely (out-of-state visitors as
mothers, maternal HIV), were less than 15 of age, were critically ill, did not speak English, or
had mental health problems (history of bipolar disease or psychosis, current diagnosis of major
depression, current use of antidepressants). Randomization group was controlled for in all
longitudinal analyses, but the groups did not differ significantly on any variable. Table 1 gives
the characteristics of the mothers and infants.
Measures
All data were collected using ages after term. Time points for data collection were enrollment
in the hospital, and 2, 6, 12, 18, and 24 months after term.
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In this paper, psychological distress is a general term for negative maternal emotional
responses. We studied six types of maternal psychological distress: stress in the NICU due to
the appearance and behavior of the infant, stress in the NICU due to alterations in the parental
role, depressive symptoms, state anxiety, post-traumatic stress symptoms, and minor stresses
experienced in daily life. These variables encompass the major psychological responses of
mothers of premature infants and are related to child developmental outcomes.3, 4, 10, 13,
41-43 The NICU-related stress variables measured two distinct sources of stress: differences in
the appearance and behavior of the infant from that of healthy fullterms and changes in the
parental role due to factors in the NICU such as separation from the infant and competition
with nurses. Depressive symptoms and state anxiety are mood states that mothers experience
because of the infant illness and other life events. Post-traumatic stress symptoms are intrusive
thoughts, avoidance or numbing, and increased arousal that mothers may experience after the
traumatic event of the birth and hospitalization of a preterm infant. Daily hassles are stresses
due to daily life events. Daily hassles have nothing to due with the prematurity but may worsen
the emotional distress that mothers experience due to a premature infant. All variables, except
the two NICU-related stress variables, were studied through 2 years after term.
The Parental Stressor Scale:NICU (PSS:NICU) measured the mother's perception of the
amount of stress resulting from the appearance and behavior of the infant in the NICU and
from alterations in the parental role during the neonatal hospitalization.12 Mothers rated their
responses to the overall experience of the infant's hospitalization on 29 items on a 5-point rating
scale ranging from “not at all stressful” to “extremely stressful.” Internal consistency alphas
for the infant appearance and behavior sub-scale were .76−.92 and for the parental role
alteration sub-scale .83−.92.4, 12, 17, 25 In this study, alphas were .89 for the infant appearance
sub-scale and .89 for the parental role alteration sub-scale.
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The Center for Epidemiologic Studies Depression Scale (CESD) measured depressive
symptoms.44 The frequency of 20 depressive symptoms is rated on a 4-point Likert scale, from
“rarely or none of the time (less than 1 day in the past week)” to “most or all of the time (5−7
days).” Scores range from 0 to 60, with higher scores indicating more depressive symptoms.
A score of 16 is the critical point for identifying risk for depression, though it does not imply
a diagnosis of depression.45, 46 The CESD is correlated with other measures of depression,44,
47 and CESD scores of mothers of high-risk infants were related to other psychological distress
measures, such as hospital environmental stress, worry about the child's health, and posttraumatic stress symptoms.17, 48 The CESD has good test-retest reliability.44 Cronbach's alphas
were .87−.91 in other studies of mothers of high-risk infants and African American women.4,
17, 49, 50 In this study, internal consistency ranged from .87 at 24 months to .92 at 2 months.
The state anxiety sub-scale of the State-Trait Anxiety Inventory (STAI) measured maternal
situational anxiety.51 The state sub-scale includes 20 items and is sensitive to changes in anxiety
levels. A score above 47, equal to the 50th percentile for psychiatric patients and the 85th
percentile for community dwelling women of 19−39 years of age,51 indicated elevated anxiety
in this study. Numerous psychometric studies of the STAI have been conducted.51 Cronbach's
alphas were .85 to .95 in studies with African Americans and mothers of prematures.37, 50,
51

In this study, alphas ranged from .90 at 6 and 18 months to .95 at 2 months.
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The Perinatal PTSD Questionnaire (PPQ) measured the extent to which mothers experienced
post-traumatic stress symptoms in response to the birth and hospitalization of the infant.53,
54 The PPQ has 14 yes-no items measuring intrusive thoughts (e.g., bad dreams of giving birth),
avoidance or numbing (e.g., inability to remember parts of the hospitalization), and increased
arousal (e.g., increased irritability or anger). The “yes” answers are summed. In White and
African American mothers, Cronbach's alpha was .83, and test-retest reliability over 2 to 4
weeks was .92.53 Scores on this tool have been correlated with scores on general PTSD scales
(that are not specific to perinatal events) and with the severity of infant perinatal complications.
21, 53, 54 Scores of 6 or greater are indicative of elevated PTSD symptoms.21, 53, 54 Internal
consistency in this study ranged from .80 at 6 months to .87 at 2 and 24 months.
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The daily hassles sub-scale of the Hassles and Uplift Scale measured the stress mothers
experience in daily life.55, 56 This sub-scale included 53 items (e.g., time alone, your spouse,
your health) rated on the degree to which the item was a hassle today on a 4-point scale, ranging
from “none or not applicable” to “a great deal.” The item scores are summed to give the overall
severity of hassles, ranging from 0 to 159. Daily hassles severity is related to psychological
symptoms and infant development; the tool has been used with African American mothers of
prematures.10, 47 Mean day-to-day correlation was .77, and mean monthly correlation was .
82.55 Internal consistency in this study ranged from .93 at enrollment to .96 at 6, 12, and 24
months.
Maternal and Infant Characteristics
At each contact, mothers completed a demographic questionnaire. Maternal education, marital
status, and public assistance were used to compare sub-groups.
Infant medical records were reviewed weekly until hospital discharge to obtain information on
maternal obstetric history and infant medical course. Gestational age was calculated from the
obstetric estimated date of confinement, determined either by the date of the mother's last
menstrual period or by a first trimester ultrasound examination. When this gestational age did
not agree within 2 weeks with the results of a Ballard gestational age examination57 conducted
by a clinician on admission to the NICU, the age based on the Ballard examination was used.
Age past term was calculated as the number of months past the expected birth date. Maternal
characteristics of parity and cesarean section and infant characteristics of gender and twin birth
J Dev Behav Pediatr. Author manuscript; available in PMC 2010 June 1.
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were used to compare sub-groups. Sub-groups were also compared on illness variables:
birthweight, gestational age, small for gestational age, mechanical ventilation length,
intraventricular hemorrhage, surgery, infections, and patent ductus arteriosis.
To determine the severity of infant neurological insults for sub-group comparisons, the medical
record information was scored on the Neurobiologic Risk Scale (NBRS).58 This scale measures
insults to the brain through direct injury or inadequate blood flow, oxygenation, or nutrients.
Seven insults are scored for severity on a 4-point scale, with higher scores indicating more
severe insults. Scores on the NBRS correlated between −.37 and −.65 with developmental
scores obtained at 6−24 months and .60 with neurological examinations at 6 and 15 months.
58 Inter-rater reliability was reported to be 97%58 but was not assessed in this study.
Perception of Infants and Parenting
The Worry Index26 measured the degree to which mothers worried about their infants in seven
areas (eg, medical problems, the infant returning to the hospital, the infant getting enough to
eat) at all contacts. Items are rated on a 5-point scale, from “not at all” to “very much.” In
previous studies, the internal consistency with African American and white mothers was .75
−.90.26, 48 Internal consistency in this study ranged from .77 at 18 months to .89 at enrollment.
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The Parental Stress Scale:Prematurely Born Child (PSS:PBC) measured stress related to
parenting from 2 through 24 months.59 This scale includes 20 items, such as “getting my baby/
child to sleep through the night,” and mothers rated the amount of stress caused by each item
on a 5-point scale, ranging from “not at all stressful” to “extremely stressful.” Item scores are
summed; possible scores range from 20 to 100. Internal consistency in this study ranged from .
91 at 6 months to .93 at 2 and 24 months.
Procedures
The committees for protection of human subjects for the two study sites approved the study.
Mothers were enrolled during infant hospitalization when their infants were no longer critically
ill. Mothers provided informed consent for themselves and their infants. After enrollment,
mothers completed questionnaires about their psychological distress and demographic
characteristics. After the infant was discharged from the hospital, mothers completed
questionnaires by mail at 2 months after term, during a home visit at 6 and 18 months, and
during visits to the neonatal follow-up clinic at 12 and 24 months.
Data Analysis
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To determine whether there were sub-groups of mothers based on patterns of psychological
distress at enrollment, a latent class analysis (more accurately, a “latent profile analysis” since
all indicators were continuous60) was conducted using the six distress measures at enrollment.
We determined the number of latent classes by fitting models with different numbers of classes
and comparing the Bayesian information criteria (BIC) and conducting Lo-Mendell-Rubin
likelihood ratio tests between models;61 smaller absolute BIC values indicate better fit between
the models and the observed data. Then, we added demographic and health-related
characteristics to the model as covariates to determine whether any characteristic predicted
class membership. We only included covariates in the final model if doing so resulted in an
improved BIC value. Latent class analysis does not explicitly assign mothers to classes but
rather estimates posterior class membership probabilities for each mother. For subsequent
analyses, each mother was assumed to belong to the class with the highest posterior probability.
We examined whether the classes differed on psychological distress (depressive symptoms,
state anxiety, post-traumatic stress symptoms, daily hassles), worry, and parenting stress from
2−24 months. To control for correlation between the repeated measurements on each subject,
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we used separate general linear mixed models with unstructured covariance structures to
compare each distress measure between classes over time. The general linear mixed model is
a flexible statistical procedure for analyzing continuous longitudinal data that accommodates
missing values.62 Each model contained fixed effects for class, contact, and their interaction
as well as randomization group. All tests were conducted using pre-specified contrasts at the
two-sided 0.05 significance level. The distress variables were dichotomized based on published
cut-off scores (depressive symptoms, state anxiety, post-traumatic stress symptoms) or
medians at enrollment (daily hassles, worry) or 2 months (parenting stress) if no cut-off scores
had been published. Then, the analyses were repeated using generalized estimating equations.
63

RESULTS
Table 2 presents the inter-correlations of the six measures of maternal distress at enrollment.
All measures were significantly correlated with each other. The highest correlations were for
depressive symptoms with both state anxiety and post-traumatic stress symptoms, and the
lowest was between infant appearance stress and daily hassles.
Latent Classes Based on Maternal Psychological Distress
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The latent class analysis indicated that a model with four classes was most consistent with our
data. The four-class model had lower BIC values than models with either three or five classes.
A model with three classes would be rejected in favor of a model with four classes (p = .032)
but a four-class model would not be rejected in favor of a model with five classes (p = .31)
based on Lo-Mendell-Rubin likelihood ratio tests.
We named the latent classes based on the mean distress scores of mothers assigned to each
class (Table 3). The 56 mothers assigned to the “low distress” class had, on average, low scores
on all measures. The 49 mothers in the “high (NICU-related) stress” class showed high stress
due to infant appearance and parental role alteration in the NICU and moderate scores on other
measures. The 37 mothers in the “high depressive symptoms” class had high depressive
symptoms and state anxiety and moderately elevated infant appearance stress, parental role
stress, and post-traumatic stress scores. The 35 mothers in the “extreme distress” class had the
highest means on all measures.
Rate of Elevated Distress in Each Class
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The distress variables were dichotomized based on published cut-off scores (depressive
symptoms, state anxiety, post-traumatic stress symptoms) or medians at enrollment if no cutoff scores had been published (infant appearance stress, parental role alteration stress, daily
hassles). Thirty-two mothers (all in the low distress class) had no elevated scores; 21 had
elevated scores on all measures (1 in the high depressive symptoms and 20 in the extreme
distress classes). A mean of 5.5 measures were elevated for the extreme distress class, 3.7 for
the high depressive symptoms class, 2.9 for the high stress class, and 0.5 for the low distress
class.
Table 4 shows the percent of each class with elevated scores on each distress measure. Mothers
in the extreme distress class had elevated scores on virtually all measures; every mother had
elevated depressive symptoms and post-traumatic stress symptoms. Mothers in the low distress
class were unlikely to show elevated scores on any measure. Mothers in the other two classes
had intermediate scores with the high depressive symptoms class mothers likely to show
elevated scores on depressive symptoms, state anxiety, and post-traumatic stress symptoms.
High (NICU-related) stress mothers were likely to show elevated scores on infant appearance
stress and parental role alteration stress but were unlikely to show elevated state anxiety or
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post-traumatic stress symptoms. The differences among the groups on percent of mothers with
and without elevated distress scores were significant (p < .001 for each distress measure).
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Class Differences on Maternal and Infant Characteristics
Table 5 shows the class differences on the demographic characteristics and illness variables.
Mothers in the extreme distress class had lowest mean educational level. Infants in the high
(NICU-related) stress class were the sickest: they averaged smaller birthweights, younger
gestational ages, more neurological insults, and longer mechanical ventilation than infants in
the other three classes and were more likely to have surgery, infection, and patent ductus
arteriosis. The infants in the extreme distress class were the second sickest on these measures.
The classes did not differ significantly on maternal age, parity, marital status, cesarean delivery,
public assistance, infant gender, twin birth, or intraventricular hemorrhage.
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When these characteristics were added as covariates to the latent class analysis, only maternal
education, length of mechanical ventilation, and number of neurological insults improved the
model fit. However, mechanical ventilation length and number of neurological insults were
highly correlated (r = 0.70). Thus, the final model only included as covariates maternal
education and mechanical ventilation length, but the latter is a proxy for overall infant health.
Lower maternal education predicted membership in the extreme distress class, with an
estimated odds ratio of 1.5 (95% CI 1.1−2.0) of belonging to the extreme distress class relative
to the low distress class for every year less of education. Longer mechanical ventilation
predicted membership in both the high stress and extreme distress classes relative to the low
distress class, with each doubling in the number of days of ventilation (odds ratios of 1.6 [95%
CI 1.2−2.1] and 1.3 [95% CI 1.0−1.6] for the high stress and extreme distress classes,
respectively).
Class Differences in Maternal Distress over Time
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The classes significantly differed on all psychological distress variables, worry, and parenting
stress from 2 to 24 months after term (see Figures 1, 2, 3, 4, 5, and 6). All classes, except the
low distress, showed significant decreases in depressive symptoms and state anxiety over time
(see Figures 1-2). Depressive symptoms averaged a decrease from enrollment to 24 months of
almost 20 points for the extreme distress class (p < .001), 13 points for the high depressive
class (p < .001), and 7 points for the high stress class (p < .001). State anxiety decreased from
enrollment to 24 months an average of 19 points for the extreme distress class (p < .001) and
13 points for the high depressive class (p < .001). State anxiety decreased from enrollment to
12 months an average of 4 points in the high stress class (p = .037) but stabilized thereafter.
The mean of the extreme distress class on depressive symptoms remained above 16 indicating
high risk for depression at all contacts. From 6−24 months, the mean depressive symptoms
and state anxiety of the low distress and high (NICU-related) stress classes did not differ
significantly.
When analyses were repeated using the dichotomous depressive symptom variables, 44−57%
of the extreme distress group had elevated depressive symptoms from 6−24 months as
compared to 37−44% of the high depressive symptom class, 4−25% of the high stress class,
and 10−18% of the low distress class (p = .002). In the dichotomous anxiety analyses, about
18−31% of the extreme distress group had elevated state anxiety scores from 6−24 months as
compared to 6−16% of the high depressive symptom class and less than 5% of the other classes
(p < .001).
Post-traumatic stress scores decreased significantly over age only for the high depressive
symptom and extreme distress classes (see Figure 3). Post-traumatic stress averaged a decrease
from enrollment to 24 months of almost 3 points in the extreme distress class (p < .001) and 2
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points in the high depressive class (p = .005). However, the means of the extreme distress class
remained above the cut-off point of 6 at all contacts. The low distress and high stress classes
differed on post-traumatic stress symptoms at all ages (p < .003), but the high stress and high
depressive symptoms classes did not differ significantly (p = .11). The dichotomous posttraumatic stress analysis indicated that 65% or more of the extreme distress class had elevated
post-traumatic stress symptoms at each age; whereas the percent of the high depressive
symptom class with elevated post-traumatic stress symptoms decreased from 59% at 2 months
to 37% at 24 months, and roughly 25% of the high stress class and 11% or less of the low
distress class had elevated post-traumatic stress symptoms at each age (p < .001).
Only the extreme distress class showed a significant decline over age in daily hassles (p = .
023), but mean daily hassles scores of this class remained higher than the other three classes
(p < .001; see Figure 4). From 2 to 24 months, mean daily hassles of the low distress and high
(NICU-related) stress classes did not differ (p = .35); the high stress and high depressive
symptoms classes also did not differ (p = .14). In the dichotomous daily hassles analyses, the
percent of extreme distress mothers with elevated daily hassles scores decreased from 96% at
enrollment to 72−77% at 6−24 months compared to about 50−69% of the high depressive
symptom class and 25−50% of the other classes having elevated daily hassles scores (p < .
001).
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All classes showed significant decreases in worry about child health over time: an average
decrease of 11 points for the extreme distress class (p < .001), 10 points for the high depressive
class (p < .001), 9 points for the high stress class (p < .001), and 3 points for the low distress
class (p = .008; see Figure 5). From 2−24 months, the high stress and high depressive symptoms
classes did not differ (p = .82). In the dichotomous worry analyses, about 70−80% of the
extreme distress group had elevated worry scores from 6 to 24 months as compared to 46−64%
of the high depressive symptoms class, 17−41% of the high stress class, and about 16−27% of
the low distress classes (p < .001).
Parenting stress showed a significant decrease for the extreme distress class (p < .01), but
remained stable for the other three classes (all p < .20; see Figure 6). From 2−24 months, the
mean parenting stress of the low distress and high stress classes did not differ (p = .20); the
high stress and high depressive symptoms classes also did not differ (p = .90). In the
dichotomous parenting stress analyses, about 70−85% of the extreme distress group had
elevated parenting stress from 12 to 24 months as compared to 58−67% of the high depressive
symptoms class and about 35% of the other two classes (p < .001).

DISCUSSION
NIH-PA Author Manuscript

We found that the six types of psychological distress experienced by African American mothers
of preterm infants during hospitalization were inter-correlated. The patterns of distress, as
represented by our four classes, differed primarily on degree of distress. However, the high
NICU-related stress and high depressive symptoms classes had similar amounts of distress,
but the mothers in the high stress class had greater stress due to infant appearance and parental
role alteration probably because their infants were sicker than those in the high depressive
class. These classes differed on types of distress experienced, rather than the amount of distress.
Importantly, we found that class membership determined in the NICU predicted psychological
distress levels and perception of the infants and parenting over the first 24 months after term.
Ours is the first study to show that there are distinct sub-groups of mothers with differing
trajectories of distress in response to the hospitalization of a preterm infant. The extreme
distress class had the highest mean scores on all variables through 24 months, the low distress
class had the lowest mean scores, and the high depressive symptoms class had intermediate
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scores. The scores of the high (NICU-related) stress class started out similar to those of the
high depressive symptoms class during hospitalization but rapidly declined as infant health
improved so that by 6 months the depressive symptoms and state anxiety scores of this class
did not differ from those of the low distress class. On the other hand, emotional responses more
directly related to infant health--post-traumatic stress symptoms, worry, and parenting stress-remained similar to those of the high depressive symptoms cluster.
Thus, class membership provided information about the emotional responses of mothers in
each class. For example, the class with the greatest distress, the extreme distress class, also had
marked life stress due to high daily hassles and low educational levels. Other studies have
found that mothers with low education show more emotional distress than other mothers of
preterms.15, 18, 37 Even at 24 months, 56% of mothers in the extreme distress class had elevated
depressive symptoms, 65% had elevated post-traumatic stress symptoms, 77% had elevated
daily hassle scores, 76% had elevated worry scores, and 70% had elevated parenting stress
scores. This prolonged emotional distress is concerning because chronically distressed mothers
have been found to be more bothered by infant behaviors, to have poorer perceptions of their
children, to be less responsive to their children, and to report less attachment to them.18, 23,
24, 28, 64-68 As a result, elevated maternal distress is related to poor child development in both
prematures and fullterms.6, 10, 23, 41, 68-70 Given the chronicity of the distress in extreme
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distress class of mothers and despite the fact their infants were the second sickest, their distress
is likely to be due as much to ongoing, but undiagnosed, mental health issues as to responses
to prematurity. Mothers with combination of high levels of psychological distress and high
daily hassles may need a more intensive mental health intervention than standard NICU
parental support.
By contrast, the mothers in the low distress class showed low levels of distress at all time points
that were similar to levels found in the general population.44-46, 51 Thus, the responses to
prematurity of the mothers in this class did not appear to have long-lasting consequences.
Overall, the trajectories of maternal psychological distress in our study were similar to those
found in previous studies. Most classes showed significant declines over time in distress
measures except for the low distress class, which already had low scores. Previous studies have
found that maternal psychological distress is highest during hospitalization and then decreases
over the first year after birth,4, 6, 14, 17, 40 probably due to decreasing maternal distress as infant
medical conditions improve. Our finding of four distinct classes of mothers with different
trajectories of distress probably explains the finding that despite group trends indicating that
maternal distress is high during hospitalization, decreases over time, and returns to normal by
6 months, most individual mothers do not show this pattern.4
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An exception to the finding of decreasing distress over time was the daily hassles score, which
only showed declines over time for the extreme distress class. This lack of change in daily
hassles for most classes was not surprising since daily hassles are part of the mother's ongoing
lives55, 56 and are not likely to be affected by improvements in infant medical condition.
Interestedly, both daily hassles and parenting stress showed a slight peak at 2 months for most
classes. This is similar to findings that mothers show increased distress when they take
premature infants home and assume responsibility for their care.14, 71-73 Thus, both future
research and clinical interventions need to focus on maternal support needs in the immediate
post-hospital discharge period.
Several factors may limit the generalizability of this study. First, the mothers in our study
represented a sample of convenience, as is typically the case in randomized studies. Thus, the
statistical inferences should not be generalized beyond the study population. We are the first
to identify specific latent classes of African American mothers, and this finding needs to be
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replicated. Also, we excluded the sickest infants, those hospitalized for longer than 2 months
after term so the trajectory of distress for the mothers of these infants is unknown. However,
these infants make up only a very small percentage of preterm infants treated in NICUs. Finally,
we only studied African American mothers from rural and small town areas in one southeastern
state. Future research is needed to determine whether mothers of other ethnicities and from
other localities show similar patterns of distress because studies have sometimes found that
African American mothers of premature infants show higher levels of distress than mothers of
other ethnicities8-10 and depression rates are higher in women living in rural states.74 However,
because African American mothers’ distress in response to prematurity has generally been
found to be similar to that of White mothers,8-10, 30, 31 similar sub-groups will most likely be
identified in other ethnicities though the proportion of mothers classified into each may vary.

NIH-PA Author Manuscript

In conclusion, despite significant inter-correlations among different types of maternal
psychological distress in the NICU, we found there were four distinct classes of African
American mothers of premature infants who differed both on the severity of their initial distress
in the hospital and on their trajectories of distress over the first 24 month after term. Mothers
in these four classes would probably respond differently to interventions to reduce their distress.
Importantly, mothers in these sub-groups can be identified while their infants are still
hospitalized in the NICU based on current psychological distress levels, maternal education,
and infant illness severity. Mothers with sick infants, low educational elves, and high distress-especially depressive symptoms, post-traumatic stress symptoms, and daily hassles--are at high
risk for chronic distress and need intensive mental health interventions that continue after infant
discharge. By contrast, the distress of mothers of equally sick infants without socioeconomic
risks or elevated state anxiety or post-traumatic stress symptoms should decrease as infants’
medical conditions improve. These mothers primarily need supportive interventions. The needs
of mothers with less ill infants depend on their levels of distress. Mothers with low levels of
distress in the NICU should continue to have low distress after their infants leave the hospital;
whereas mothers with elevated depressive symptoms may need more active interventions to
prevent them from becoming part of the more than third of the high depressive symptoms group
that had chronically elevated depressive symptoms. Professionals conducting mental health or
supportive interventions with African American mothers of preterm infants need to consider
not only the severity of the distress experienced by the mothers but also their patterns of distress.
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Figure 1.

Mean depression scores for the four classes of mothers over time.
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Figure 2.

Mean state anxiety scores for the four classes of mothers over time.
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Figure 3.

Mean post-traumatic stress scores for the four classes of mothers over time.
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Figure 4.

Mean daily hassles scores for the four classes of mothers over time.
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Figure 5.

Mean worry about the child for the four classes of mothers over time.
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Figure 6.

Mean parenting stress scores for the four classes of mothers over time.
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Table 1

Demographic Characteristics of the 177 Rural, African American Mothers and Their Preterm Infants
Mean (SD)

NIH-PA Author Manuscript

Maternal Age in Years

Percent

25.9 (6.5)

Percent Married

26.1%

Maternal Education in Years

12.6 (1.8)

Percent First-Time Mothers

25.9%

Delivery: Percent Cesarean Section

53.7%

Percent on Public Assistance

52.8%

Percent: Singletons

91.5%

Twins

8.4%

Infant Gestational Age in Weeks

28.3 (2.9)

Infant Birth Weight in Grams

1107 (394)

Percent Small for Gestational Age

21.4%

Sex of Child: Male

42.3%

Infant Medical Complications
Length of Mechanical Ventilation (days)

15.6 (26.5)

NIH-PA Author Manuscript

Intraventricular Hemorrhage: None

77.3%

Grade I

14.8%

Grade II

4.0%

Grade III

2.3%

Grade IV

1.7%

Percent Surgery

24.4%

Percent Patent Ductus Arteriosus

39.2%

Neurological Insults a

2.8 (2.7)

Percent with Infections
Number of Infections

60.8%
1.9 (4.4)

a

Scored on the NBRS.58

NIH-PA Author Manuscript
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32.5 (10.5)
19.8 (12.2)
39.8 (13.6)
4.9 (3.6)
24.7 (20.8)

Parental Role Stress

Depressive Symptoms

State Anxiety

PTS Symptoms

Daily Hassles

.62***

Role Stress

.49***
.44***

.73***
.55***

.73***

p < .001

.46***

.36***

.33***

.54***

.45***

.49***

.39***

.56***

Daily Hassles

.48***

PTS Stress

State Anxiety

Depr Sympt

Note: Infant Appear. Stress = stress due to infant appearance and behavior in the NICU; PTS Symptoms = post-traumatic stress symptoms

46.6 (18.9)

Mean (SD)

Infant Appear. Stress

***
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Pearson Correlation Coefficients between the Six Maternal Distress Measures for the 177 Mothers at Study Enrollment.
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Table 3

Means on the Six Maternal Distress Measures for the Four Classes at Enrollment

NIH-PA Author Manuscript

Distress Measures

Low Distress
N = 56

High Stress
N = 49

High Depress.
N = 37

Extreme Distress
N = 35

Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

Infant Appear. Stress

29.6 (9.7)

56.6 (13.3)

40.5 (11.9)

66.5 (15.3)

Parental Role Stress

21.6 (7.6)

37.3 (6.2)

34.3 (7.2)

41.6 (6.9)

8.3 (4.8)

15.7 (6.3)

27.0 (6.2)

36.4 (7.3)

28.1 (6.9)

34.0 (8.0)

50.6 (7.2)

55.2 (9.7)

Depressive Symptoms
State Anxiety
Post-Traumatic Stress
Daily Hassles

1.6 (1.7)

4.6 (3.1)

6.0 (2.3)

9.4 (2.0)

13.0 (13.5)

22.2 (14.8)

24.6 (15.2)

47.0 (25.4)
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Table 4

Percent of Each Class Showing Elevated Scores on the Maternal Distress Measures at Enrollment
Low Distress

NIH-PA Author Manuscript

Infant Appearance Stress

High Stress

High Depress.

Extreme Distress

8.9%

79.5%

32.4%

Parental Role Stress

5.3%

75.5%

54.0%

88.5%

Depressive Symptoms

10.7%

53.0%

94.5%

100.0%

State Anxiety

1.7%

4.0%

70.2%

74.2%

Post-Traumatic Stress Symptoms

3.5%

32.6%

62.1%

100.0%

Daily Hassles

17.8%

46.9%

56.7%

88.5%
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Table 5

Class Differences on Demographic Characteristics and Infant Illness Variables
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Low Distress
Mean (SD)

High Stress
Mean (SD)

High Depress.
Mean (SD)

Extreme Distress
Mean (SD)

Maternal Age

26.2 (6.5)

26.4 (6.7)

26.2 (6.3)

24.2 (6.6)

Maternal Education In Years**

12.9 (2.0)

12.7 (1.9)

13.0 (1.6)

11.7 (1.3)

Maternal Marital Status

34.5%

26.5%

24.3%

14.2%

First-time Mothers

33.9%

22.4%

16.2%

28.5%

Cesarean Delivery

48.2%

46.9%

62.9%

62.8%

Public Assistance

42.8%

52.1%

54.0%

68.5%

Infant Gender: % Male

37.5%

48.9%

35.1%

48.3%

Twin Birth

5.3%

4.0%

10.8%

17.1%

Birthweight *

1191 (421)

1005 (395)

1204 (367)

1016 (331)

Gestational age *

28.9 (2.9)

27.5 (2.9)

28.9 (2.7)

28.0 (2.7)

Percent SGA

16.0%

24.4%

18.9%

28.5%

Mechanical Ventilation b ***

7.9 (13.9)

27.9 (35.8)

7.4 (21.7)

19.0 (24.9)

Intraventricular Hemorrhage

21.5%

22.5%

19.4%

28.6%

NIH-PA Author Manuscript

Neurological Insults a ***

1.9 (2.1)

4.2 (2.9)

1.6 (2.3)

3.3 (2.5)

Percent Surgery *

14.2%

38.7%

19.4%

25.7%

Percent Infections **

50.0%

79.5%

50.0%

62.8%

Patent Ductus Arteriosis *

28.5%

48.9%

27.8%

54.2%

a

Scored on the NBRS.58

b

Measured in days. Because this variable was highly skewed, it was transformed for analyses using a logarithmic transform.

*

p < .05.

**

p < .01.

***

p < .001.
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