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Introduction

Parental stress resulting from experiences with infants hospitalized in the NICU is well 

documented.1–5 Stress emanating from the birth of a premature or sick neonate has received 

considerable attention and is associated with concurrent parental anxiety and 

depression.1,6–9 Less well studied is the relationship of parental NICU stress with fatigue 

and sleep disruption. Lee and others report high rates of sleep disturbance, including average 

sleep duration less than 7 hours/night, in mothers of infants hospitalized in the NICU, as 

well as elevated fatigue and reduced wellbeing.10,11 The National Sleep Foundation cites 7–

8 hours/night as the basic sleep need in adults.12 Sleep is a particular concern given the 

prevalence of postpartum sleep problems (57.7%) and complex relationship between 

postpartum sleep and depression.13
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Parental stress emanating from the NICU experience is important, potentially impacting 

parenting behavior as well as producing long term emotional problems and health alteration. 

Early work by Miles14 provides a model of pathways influencing parental responses and 

parenting premature infant. Parent stress, anxiety, depression, and fatigue alter parenting 

behavior and perception of parental competence, parent-infant interaction, and ultimately 

infant outcomes such as cognitive development, emotional regulation, and health.4,15–19 

Miles7 identified increased odds of depression related to parental role alteration and worry 

about child health among NICU parents. In this same study, although depression declined 

over time following the infant’s discharge from the NICU, 13% of mothers remained 

depressed 27 months following birth and individual trajectories were noted. In work by 

Holditch-Davis and others individual patterns of maternal distress following the birth a 

premature infant did not consistently decline over time and there were distinct groups of 

mothers with differing trajectories of distress and subsequent effects on parenting.1 

Combined, these findings not only document stress experienced by parents of NICU infants 

but also highlight emotional consequences and the individual nature of parent response to 

the NICU experience.

Notably the NICU experience is associated with long term parent emotional effects. 

Research suggests parent responses are not limited to the period of hospitalization and that 

the NICU experience is associated with disorders such as acute stress disorder (ASD) and 

post-traumatic stress disorder (PTSD).20,21 In one study 15% of mothers and 8% of fathers 

demonstrated evidence of PTSD when evaluated 30 days after their infants’ NICU 

admission.22 Mothers of preterm infants demonstrate significant stress reactions 6 months 

following the infants’ expected due date.20 and in another study mothers continued to 

experience distress and evidenced alterations in parenting 24 months after the infant’s due 

date.1 When compared with low-income mothers of healthy infants, low-income NICU 

mothers demonstrated an increased rate of ASD (3% vs. 23%).23

Evidence suggests that emotional stress may not abate over time and that parents are at risk 

for delayed response.4,22–24 Further, the pattern of stress experienced may differ for mothers 

and fathers. In a study of PTSD occurrence following parental NICU experience, measured 

using the Stanford Acute Stress Reaction Questionnaire, fathers had increased PTSD scores 

at four months following their child’s birth. In this same study 33% of fathers, compared 

with 9% of mothers, met criteria for diagnosis of PTSD.24

Based on current knowledge, evaluation of parents during infant NICU hospitalization is 

needed to assess current responses to stress associated with the NICU experience and to 

identify parents at risk for extended physical and emotional consequences. Such clinical 

evaluation requires instrumentation that not only is both psychometrically solid but also 

offers straightforward administration and scoring as well as providing population norms for 

comparison. An instrument that meets psychometric measurement requirements must be 

valid and reliable. Instruments available from the NIH funded Patient Reported Outcomes 

Measurement Information System (PROMIS) are valid, reliable, and efficient and meet 

these requirements.25–27
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The purpose of this study was to test the relationship between stress associated with 

hospitalization of an infant in the neonatal intensive care unit (NICU) and parent responses. 

Studied parent responses were anxiety, depression, fatigue, and sleep disruption measured 

using PROMIS (Patient Reported Outcomes Measurement Information System) instruments. 

Research questions included: (1) What are the relationships among parental sources of stress 

(infant behavior and appearance, NICU sights and sounds, and alteration of parental role)? 

(2) What are the relationships among parental responses to NICU stress (sleep disturbance, 

fatigue, anxiety, and depression)? (3) What is the relationship of NICU parent stress (infant 

behavior and appearance, NICU sights and sounds, and alteration of parental role) with 

anxiety, depression, fatigue, and sleep disruption?

Materials and Method

Design and Subjects

Data were collected in a 32-bed, Level III NICU using an exploratory design. The study was 

approved by the University of Washington institutional review board. Parents who were age 

≥ 18 years, literate in English or Spanish, and whose infant was hospitalized in the unit were 

invited to participate. Parents of infants considered in medical crisis (i.e., life-threatening 

circumstance) per determination of the charge nurse were not approached for participation. 

These parents were excluded to avoid unnecessary burden during a particularly challenging 

time.

Instruments

Parental Stressor Scale—Sources of parent stress were measured using the Parental 

Stressor Scale: Neonatal Intensive Care Unit (PSS: NICU, 2002), a well-established self 

report survey in which parents rated sources of stress using a Likert scale (1 = not at all 

stressful, 5 = extremely stressful) within three domains – Infant Behavior and Appearance 

(17 items), Sights and Sounds (6 items), Parental Role Alteration (11 items).28 Parents were 

asked to mark only those events they had experienced or that were relevant to their NICU 

stay per standard administration protocol. Construct validity of the PSS:NICU has been 

demonstrated through correlation with measures of state anxiety (r = 0.46–0.61, p < 0.001).5 

Internal consistency of the PSS:NICU is reported as alpha > 0.70 for all domain scales and 

alpha = 0.89–0.90 for the entire instrument.28 Mean scores were calculated within domains.

PROMIS—The Patient Reported Outcomes Measurement Information System (PROMIS) 

was developed by a consortium of investigators working at twelve primary research sites 

across the country to provide unified, efficient, reliable, and valid measures of self-reported 

health for use by clinicians and researchers.26 PROMIS instruments assess self-reported 

health in three primary areas and seven subdomains: Physical Health – symptoms, function; 

Mental Health – affect, behavior, cognition, and Social Health – relationship, function.26 

PROMIS instruments are available for online use or as printed hard copy and include short 

form or computerized adaptive tests (CAT). Although the majority of current PROMIS 

instruments are designed for adults, a number are available for pediatric applications and a 

number of instruments have been translated for non-English speaking respondents. The 

PROMIS short form instruments range from four to ten items and cover a wide range of 
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outcomes such as cognition, pain, emotional distress, physical function, sexual function, 

social role participation, and illness impact. The following PROMIS short forms were 

utilized to quantify health outcomes: Sleep-Disturbance (8 items), Fatigue (7 items), Anxiety 

(7 items), Depression (8 items). Development of the PROMIS instruments, along with 

validity and reliability testing, have been reported.25,27,29–31 PROMIS measures have been 

tested extensively in large diverse samples drawn from the general population and clinical 

groups and validity has been demonstrated by correlation with well-standardized 

measures.25; 32 Results of such testing follow: PROMIS depression test bank items 

correlation with the Center for Epidemiological Studies-Depression (CESD) r = 0.83 (n = 

782); PROMIS anxiety test bank items correlation with the Mood and Anxiety Symptom 

Questionnaire (MASQ) r = 0.80 (n = 788); PROMIS sleep disturbance test bank items 

correlated with the Pittsburgh Sleep Quality Index (PSQI) r = 0.85 (n = 2252); short form 

PROMIS fatigue scale correlated with the FACIT-Fatigue Scale r = 0.91 (n = 9047). 

Responses for each PROMIS measure were summed to form a raw score and converted to a 

T score (standardized score) using tables available through the PROMIS web site. For all 

PROMIS instrument T-scores the population mean = 50 and standard deviation = 10. Thus a 

T-score of 60 indicates a score 1 standard deviation about the population mean.

Demographic survey—Respondents provided information about their infant’s birth and 

health status, age, marital status, ethnicity and race, education, occupation, residence 

distance from the NICU and time spent with the infant, and family members. Additionally 

parents added comments in an open ended portion of the demographic survey.

Procedure

Investigators made biweekly rounds and approached eligible parents, using an approved 

script, to elicit possible interest in the study. Parents were then provided with a packet 

containing an information sheet describing the study, study instruments, and an envelope to 

be used in returning responses anonymously to a drop box at the unit front desk. The packet 

also contained a $5 gift card for the hospital coffee shop. Spanish speaking parents were 

offered instruments in Spanish; approach and consent discussions occurred in Spanish 

provided by a Spanish-speaking investigator. Official Spanish versions of the PSS:NICU 

and PROMIS instruments, available from the PROMIS website, were employed;26 other 

study materials were translated into Spanish by a Spanish-speaking member of the research 

team and back translated for accuracy. For back translation, the Spanish versions of the 

instruments were translated into English and this English version was then compared with 

the original English text.

Results

Demographic characteristics describing the 30 parents who participated in the project are 

provided in Table 1. Four respondents chose to complete the survey in Spanish. The sample 

was predominantly married or partnered (n = 26, 86.7%), white, and educated (n = 27, 75.9 

% high school or higher level of education). A third of the sample lived greater than 50 

miles from the medical center. The majority of parent respondents (n = 24, 80%) reported 

coming to the NICU more than 5 times per week, and spending more than 30 hours per 
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week (n = 19, 63.4%) with their infant. Thirteen respondents (43.3%) had one or more 

children at home (range 1 to 6 other children). The majority of infants were 28 to 36 weeks 

gestation at birth (n = 20, 66.7%; mean 30.2 wks), hospitalized from 4 to 110 days (mean 

(SD) = 24.7 (17)), and born by cesarean birth (n = 20, 66.7%).

Instrument reliability, determined using Cronbach’s alpha, was as follows for the PROMIS 

scales: Sleep Disturbance 0.897, Fatigue 0.879, Anxiety 0.890, and Depression 0.891. 

PSS:NICU subscale reliability was: Sights and Sounds 0.738, Infant Behavior and 

Appearance 0.861, Parental Role Alteration 0.847. Note that reliability for the PSS was 

calculated using coding Metric 2 (“not applicable” coded as 1; represents the overall stress 

level related to the NICU environment) as described by the tool’s author.28

The relationships among sample characteristics, PROMIS scales, and the PSS:NICU were 

assessed using correlation. The convenience sample of n = 30 provided power of 0.90 to 

detect a large effect size (r = 0.50) at a 0.05 significance level. The analysis was focused on 

large effect size and resultant ability to explain a large proportion of variance which 

increases the clinical significance of findings. Before addressing the research questions, the 

correlations between sample characteristics, PROMIS scales, and the PSS: NICU were 

evaluated. There were no significant correlations of responding parents’ age, education, 

language, length of hospitalization, and infant gestational age with PSS:NICU or PROMIS 

scores. Fatigue was correlated with sample characteristics as follows: increased fatigue was 

associated with shorter distance from the medical center (r = −0.418, p = 0.021), increased 

number of trips to the unit (r = 0.410, p = 0.024), and increased hours spent in the unit (r = 

0.417, p = 0.022). Other children in the family was correlated with anxiety (r = 0.439, p 

0.022) but not with any other outcome variable. Respondents completing instruments were 

both mothers 22 (73.3%) and fathers 8 (26.7%).

Descriptive information for study variables along with the correlation structure among 

anxiety, depression, fatigue, sleep disturbance and parent stress are provided in Table 2. The 

relationships among parental sources of stress (research question 1) are shown in the 

correlations among the subscales of the PSS: NICU. Alteration in parenting role was the 

largest source of parental stress (mean score 3.25 (SD 0.99)) (Table 2) while sights and 

sounds of the NICU ranked lowest as a source of stress (mean score 2.374 (0.81)). All of the 

PSS: NICU subscales (infant behavior and appearance, NICU sights and sounds, and 

alteration of parental role) are significantly correlated (r = 0.719 to 0.941). The second 

research question focuses on the relationships among parents’ responses to NICU stress. 

Parents reported experiences of anxiety, depression, fatigue, and sleep disturbance (Table 2, 

Figure 1). There was significant correlation among all of the PROMIS scales (sleep 

disturbance, depression, anxiety, fatigue) (r = 0.424 to 0.735).

The correlations between the PSS: NICU and PROMIS scales were examined to answer the 

third research question, the relationship between parent stress and parent responses. While 

NICU Sights and Sounds were not significantly correlated with parent outcomes, Infant 

Behavior and Appearance, Parental Role Alteration, and Total Score were significantly 

correlated with anxiety, depression, and sleep disturbance and Parental Role Alteration was 

significantly related with fatigue (Table 2).
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Parents’ PROMIS raw scores were converted into T-scores using the table of published 

values32 and plotted to illustrate anxiety, depression, fatigue, and sleep disturbance 

compared to national values (Figure 1). Population T-scores are centered with a mean of 50 

and standard deviation (SD) of 10 (i.e. mean + 1 SD = 60; mean + 2 SD’s = 70). Sample 

median values for anxiety, depression, fatigue, and sleep disturbance all exceeded the 

population mean. Parent anxiety is clearly evident, with the entire sample above the 

population mean. The frequency (and percentage) of subjects with PROMIS T-scores 

greater than one and two SD above the population are provided in Table 3. The distribution 

of parent responses was further explored using cluster analysis, a type of exploratory 

analysis that identifies groups within a sample demonstrating similar characteristics. Using 

cluster analysis the parents fell into two groups differentiated by high (n = 16) and low (n = 

14) T-scores for depression, anxiety, fatigue, and sleep disturbance. In cluster analysis the 

metric distance measures the dissimilarity between groups. The distance between the above 

two clusters of parents was 19.52.

Discussion

The philosophy of family-centered care in the NICU hinges on parent involvement in care 

and support for parents.33 Identification of parents at risk for severe responses is essential to 

direct nursing actions that may reduce parental stress, decrease untoward responses and 

improve both parental health and parenting behavior.

The magnitude of parent sources of stress in the current study, assessed by the PSS:NICU, 

was similar to that reported in previous publications, with alteration in parenting role a 

leading source of stress also detected in these studies.3,5,28,34 Simply stated, parents find it 

difficult to carry out parenting activities in the critical care setting. The occurrence of 

anxiety, depression, fatigue, and sleep disturbance among parents of NICU infants, 

demonstrated in prior studies,1,6–11 was also revealed in the PROMIS measures used in the 

current study. Parents of NICU patients experience a combination of related emotional 

responses and alteration in sleep. The current study is unique in utilizing the clinically 

relevant PROMIS measures to document these responses and in providing evidence of the 

constellation of anxiety, depression fatigue, and sleep disruption experienced by parents in 

the NICU. Our data from the PROMIS measures show that parents experience a 

combination of responses and PROMIS T scores illustrate that these responses exceed 

national values.

The PROMIS instruments are publically available, easily administered and scored, and 

interpretable. The PROMIS instruments provide clinicians with outcome measures that may 

be used to evaluate care as well as provide benchmarks for quality improvement. In addition 

to research applications, findings illustrate how the PROMIS instruments and T scores could 

be used clinically to identify parents experiencing heightened responses and to provide 

intervention and referral for services, particularly for treatment for anxiety and depression. 

Fatigue and sleep disturbance scores could guide parent support measures delivered by 

critical care nurses as well as counseling parents on self-care. Although clinical cut-off 

scores have not been developed for the PROMIS instruments, use of the T-scores and 

comparison to national statistics allows identification of scores one or two standard 

Busse et al. Page 6

Crit Care Nurse. Author manuscript; available in PMC 2015 April 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



deviations above the mean. Nurses may assist parents in developing a visiting pattern that 

promotes attachment with the infant while assuring adequate rest for parents. Assurance that 

the nurse will phone parents if the infant’s condition deteriorates may increase parents’ 

comfort when unable to be at the infant’s bedside, particularly at night. As possible, 

providing parents with in-unit napping opportunities may reduce fatigue. Provision of 

competent care in a calm and reassuring manner as well as clear communication and careful 

explanations geared to parental comprehension capability may reduce parental anxiety. 

Interventions addressing NICU parent stress, depression, and anxiety have been shown to 

not only improve parent outcomes but infant outcomes as well.15,35

Limitations

These exploratory findings are taken from a study within a single NICU and involved a 

limited sample size. Given the small sample size and the fact that only one parent per infant 

provided data, differences between father and mother responses and differences within 

couples could not be determined. Because prior research has shown discrepancies between 

the magnitude and pattern of mother and father responses24 future research should evaluate 

the constellation of responses experienced by both parents. Further study should include a 

broader range of units. Parents of infants experiencing life-threatening conditions were not 

included. This at risk group requires additional consideration.

Conclusion

In conclusion, stress experienced by parents whose infant is hospitalized in the NICU is 

strongly correlated with anxiety, fatigue, depression, and sleep disruption. Knowledge of 

these relationships can be used to guide family-focused nursing care in the NICU.
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Figure 1. 
Boxplot of parent PROMIS T-Scores evaluated against general populations scores.

Note: Boxplot of parent scores, median = line within box, interquartile range = shaded box, 

vertical lines = minimum, and maximum. Population horizontal lines, mean = 50 (solid 

horizontal line) and mean plus 1 SD (60, dotted line) and mean plus 2 SD’s (70, dashed 

line).

Busse et al. Page 10

Crit Care Nurse. Author manuscript; available in PMC 2015 April 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Busse et al. Page 11

Table 1

Demographic characteristics (N = 30).

Variable n Mean (SD) Min, Max

Parent age (yrs) 30 32.17 (7.49) 18, 44

Time in unit (days) 29 24.66 (17.0) 4,110

%

Parent 22 Mother 73.3

8 Father 26.7

Race, ethnicity 20 White 66.7

6 Hispanic 20.7

2 Asian 6.9

1 Native American 3.4

Marital status 26 Married/partnered 86.7%

Education 2 < high school 6.9

10 High school 34.5

17 > high school 41.4

Distance from hospital 4 0–10 mile 13.3

8 11–20 26.7

3 21–30 10

5 31–40 16.7

10 > 50 miles 33.3

Visits to NICU (fr) 1 0–2/wk 3.3

5 3–5/wk 16.7

24 > 5/wk 80

Visits (hrs/wk) 1 0–5 3.3

3 6–10 10

4 11–20 13.3

3 21–30 10

8 31–40 26.7

11 > 40 36.7

Gestational age 8 < 28 wks 26.7

20 28–36 wks 66.7

2 37–42 6.7
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Table 3

Parent PROMIS T-scores larger than general population mean.

> 1 SD > 2 SD

Variable n % n %

Anxiety 15 55.6 3 11.1

Depression 8 26.7 2 6.7

Fatigue 12 40.0 3 10.0

Sleep disturbance 11 36.7 1 3.3
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