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Feasibility of a Relaxation Guided
Imagery Intervention to Reduce
Maternal Stress in the NICU
Lois C. Howland, Nancy Jallo, Cynthia D. Connelly, and Rita H. Pickler

ABSTRACT

Objective: To test the feasibility of a relaxation guided imagery (RGI) intervention for mothers of hospitalized preterm

infants and to explore the biobehavioral effects of RGI on their distress, responsiveness, and physiological stress.

Design: Single sample, pretest–posttest design.

Setting: A large Level III NICU in Southern California.

Participants: Twenty mothers of hospitalized preterm infants (24–32 weeks gestational age).

Methods: Correlational analyses of RGI use with self-reported measures of distress (perceived stress, state anxiety,

and depression symptoms), awakening salivary cortisol level, and salivary cortisol awakening response collected from

mothers at baseline and after 8 weeks of an RGI intervention.

Results: Nineteen mothers completed the study. Average use of RGI varied from 1.7 to 7.4 times per week

(mean ¼ 4.46, standard deviation ¼ 2.7). Greater average use of RGI was correlated with lower awakening

cortisol levels (r ¼ �.38), greater cortisol awakening response (r ¼ .36), and lower levels of distress (perceived

stress [r ¼ �.38], anxiety [r ¼ �.43], and depression [r ¼ �.41]).

Conclusion: Relaxation guided imagery may be a feasible and acceptable intervention to reduce mental and

physiologic stress and improve responsiveness in mothers of hospitalized preterm infants.
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Mothers of hospitalized preterm infants are at

risk for high levels of mental distress

(stress, anxiety, and depression). The preterm

birth rate in the United States has increased

21% since 1990 and remains high at approxi-

mately 11.7%; each year, an estimated 550,000

infants are born prematurely (Hamilton, Hoyert,

Martin, Strobino, & Guyer, 2013). At the same

time, medical advances have increased survival

rates of all but the most extremely preterm infants

(Mandy, 2011). After preterm birth, the stress of

postpartum recovery is compounded by the

psychological distress of having an infant hospi-

talized in a NICU. During the infant’s hospitaliza-

tion, the mother may experience additional

psychological trauma related to the infant’s

repeated and unexpected medical crises (Miles,

Holditch-Davis, Schwartz, & Scher, 2007; Shaw

et al., 2013), which gives rise to high levels of

stress, anxiety, and depression (Muller-Nix

et al., 2004). These mothers are at risk for

physiologic problems, including poor sleep

quality (Dorheim, Bondevik, Eberhard-Gran, &

Bjorvatn, 2009), neurohormonal disruption

(Howland, Pickler, McCain, Glaser, & Lewis,

2011), and decreased maternal responsive-

ness (Muller-Nix et al., 2004). The identification

of effective interventions to reduce this stress is

critical to the long-term health and well-being of

mothers and infants.

Nonpharmacologic mind–body interventions can

be effective to reduce psychological stress.

Relaxation guided imagery (RGI) is a mind–body

intervention in which mental images are used to

produce a relaxed mental state, lowering the

physiologic stress response (Jallo, Bourguignon,

Taylor, Ruiz, & Goehler, 2009). In a study on the

effects of RGI in pregnancy, Janke (1999) found

that women were receptive to this strategy, and

there was some evidence of improved outcomes

for women with preterm labor, including reduced

daily stress, state anxiety, and increased infant

birth weight. As a low-cost, easily used strategy,
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RGI may be effective to help mothers better cope

with the stress related to a preterm birth.

Maternal Stress and Prematurity
With the birth of a child, a woman experiences

stress related to major physical changes (Groer

et al., 2005) and role transitions (Mercer, 2004).

The birth of a preterm infant initiates significantly

greater stress for the woman as she attempts to

cope with the uncertainty of her infant’s health.

New mothers, particularly mothers of preterm

infants, have been shown to experience greater

levels of psychological stress that lead to anxiety

and depression (Miles, Burchinal, Holditch-Davis,

Brunssen, & Wilson, 2002; Singer et al.,1999),

less attentional capacity toward the infant (Wahler

& Dumas, 1989), and fatigue (Groer et al., 2005).

These untoward outcomes increase the risk for

poor child health outcomes such as diminished

physical health and language and behavior

problems (Kahn, Zuckerman, Bauchner, Homer,

& Wise, 2002), increased child stress hormone

levels (Ashman, Dawson, Panagiotides, Yamada,

& Wilkinson, 2002), child maltreatment (Bugental

& Happaney, 2004; Sachs, Hall, Lutenbacher, &

Rayens, 1999), and increased child health care

use (Mandl, Tronick, Brennan, Alpert, & Homer,

1999). In previous animal (Levine et al., 2005;

Walker et al., 2004) and human (Pruessner,

Hellhammer, & Kirschbaum, 1998) studies, in-

vestigators linked stress with disruption of the

mother–infant relationship.

The Physiologic Stress Response
When an individual perceives psychological

threat, a physiologic stress response is activated

and causes a psychoneuroimmunology cascade

designed to ensure survival (Sapolsky, Romero, &

Munch, 2000). The psychoneuroimmunology

response becomes counterproductive when an

individual persists in a heightened state of

perceived threat (McEwen, 1998), and it in-

terferes with cognitive functioning and causes an

inability to focus attention and retrieve information

from memory (Vedhara, Shanks, Anderson, &

Lightman, 2000). A mother’s ability to accurately

attend and respond to her infant’s cues is critical

to infant health, growth, and development (Wahler

& Dumas, 1989). Thus, a heightened and chronic

state of stress may interfere with a mother’s ability

to provide optimal care to her infant. Physiologi-

cally prolonged heightened stress can be

observed in altered hypothalamic–pituitary–

adrenal axis functioning as greater awakening

cortisol levels (Tu, Lupien, & Walker, 2006) and

lower cortisol awakening response (CAR), the

difference in cortisol levels between awakening

and 30 minutes after awakening (Clow,

Hucklebridge, Stalder, Evans, & Thorn, 2010). In

preliminary research we found that mothers of

hospitalized preterm infants who had high levels

of depression symptoms also had greater awak-

ening salivary cortisol levels and diminished CAR

(Howland et al., 2011).

Relaxation Guided Imagery
Relaxation guided imagery is a mind–body inter-

vention defined conceptually as a mental repre-

sentation of reality that creates a healing

relationship within the body and mind. Relaxation

guided imagery represents a basic principle of

psychophysiology (Reed, 2007). When the

mental image is experienced, there is an asso-

ciated emotion that links the feeling state with the

mind and body, which can then lead to a physi-

ologic change (Achterberg, Kenner, & Lawlis,

1988). Thus, RGI is a process that moderates

communication between perception, emotion,

and physiologic change (Kwekkeboom, 2001).

During the past several decades, the use of RGI

or relaxation alone has been reported to reduce

stress, anxiety, and depression (Broadbent et al.,

2012; Greene & Greene, 2012; Kwekkeboom,

2001; Mizrahi et al., 2012). Researchers who

study women in the perinatal setting, including

women in preterm labor, have suggested a

positive influence of relaxation interventions on

pregnancy prolongation and birth weight (Janke,

1999; Omer, Friedlander, & Palti, 1986), as well as

state anxiety (Chuang et al., 2012) and stress

(Jallo, Cozens, Smith, & Simpson, 2013). Relax-

ation interventions resulted in reduced levels of

anxiety and perceived stress among primigravida

women with high anxiety levels (Holmes, Arntz, &

Smucker, 2007), a reduced rate of low birth

weight, and decreased anxiety during the third

trimester (Bastani, Hidarnia, Kazemnejad, Vafaei,

& Kashanian, 2005). Daily RGI for 12 weeks

starting in the second trimester lowered anxiety,

daily stress, and depression scores in African

American women (Jallo et al., 2009).

Although RGI has been tested during pregnancy,

the use of RGI with mothers of hospitalized
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preterm infants has not been studied. The

primary aim of this study was to test the feasibility

of an RGI intervention for mothers of hospitalized

preterm infants. A secondary aim was to explore

the biobehavioral effects of RGI on maternal

distress, maternal responsiveness, and physio-

logic stress.

Methods
Study Design
This was a single sample, pretest–posttest

feasibility study to evaluate the delivery of an

8-week RGI intervention for the reduction of

stress among mothers of hospitalized preterm

infants. The cognitive theory of stress and coping

developed by Lazarus and Folkman (1984) and

later revised by Lazarus (1999) was used to

guide the design of conceptual model for this

study (see Figure 1). Emphasized in this theory

are the critical roles of stress appraisal and

resources needed to facilitate an individual’s

ability to optimally cope with the stressful event

(Folkman et al., 1991). Depending on the effec-

tiveness of the coping process, an individual’s

stress response may activate a psychoneuroim-

munology process with subsequent biologic

outcomes with RGI serving to enhance the

individual’s coping capacity. All procedures were

approved by the participating hospital and

university institutional review boards for the

protection of human subjects, and participants

gave informed written consent.

Setting and Sample
Mothers of preterm infants currently hospitalized in

a tertiary-level NICU in a metropolitan hospital in

Southern California were recruited for the study. To

be included, participants had to be at least

18 years of age, have one or more infants currently

hospitalized in the NICU, speak or read English,

be willing to complete three study visits over

8 weeks, and be able to collect early morning

saliva samples at home twice during the study.

Mothers were not eligible for study if they used

systemic corticosteroids, were receiving treatment

for a chronic disease or psychiatric disorder, or

were currently using other guided imagery tech-

niques. Approximately 50% of the eligible mothers

invited to participate in the study signed the

informed consent. There were no demographic

differences between mothers who volunteered to

participate and those who declined.

Postpartum 
mother

Relational 
meaning Coping

Perceived 
maternal 
stress

Psychological 
Response
• Depression
• State anxiety
• Self-compassion

Neurohormonal 
Response
• Awakening 

cortisol level
• CAR

Perceived 
maternal–infant 
responsiveness

Maternal Factors
• Age
• Education level
• Race/ethnicity
• Parity
• Breastfeeding

Environmental 
Factors
• Social support
• Socioeconomic 

status
• Neonatal health 

status

Stressor: Birth of 
preterm infant

Guided Imagery 
Intervention

Antecedents Processes Outcomes

Figure 1. Conceptual model describing the proposed role of relaxation guided imagery intervention in supporting maternal

coping. CAR ¼ cortisol awakening response.
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Procedures

Intervention. The intervention involved listening

to a 20-minute RGI recording at least once daily

for 8 weeks. The design called for daily practice

for 8 weeks based on prior research on the use of

RGI in which authors found that the capacity for

imagery was consciously enhanced and

strengthened through daily practice (Kruck, 2002;

Sheikh et al., 2002), that an increase in the effect

size of guided imagery on physiologic and/or

psychological measures occurred at 5 to 7 weeks

(Van Kuiken, 2004), and that stress-related

symptoms and the individual’s appraisal of

stress improved within 8 to 12 weeks of relaxation-

based programs (Mandle, Jacobs, Arcari, &

Domar, 1996; Wynd, 1992; Zahourek, 2009).

The recording scripts were developed and

professionally recorded by a co-investigator

(Jallo) who is certified in RGI. The scripts

focused on three themes: developing a relaxed

state, working with difficult feelings, and devel-

oping a friendlier feeling toward self. Participants

were instructed to listen to one track for 2 weeks

before they switched to the next track. During the

last 2 weeks of study, participants could choose

to listen to whichever track they most preferred.

Intervention fidelity was monitored with a short,

scripted weekly phone call by a research assis-

tant who asked each participant for a categoric

recall to approximate how many times she

had listened to the CD in the preceding week

(e.g., none, 1–2 times, 3–4 times, 5–6 times, daily,

or more). During the call, the research assistant

also asked if the participant had encountered any

barriers to listening, including problems with the

CD player, which allowed the study team the

opportunity to replace batteries or defective

equipment.

Study visits. The two study visits at study entry

(T1) and at 8 weeks (T2) took place in a private

area adjacent to the NICU, at the infant’s

bedside, or in the participant’s home, depending

on her preference. Before each study visit, the

participant collected two saliva samples at

home; the first sample was collected immedi-

ately upon awakening, and the second was

collected 30 minutes later. Participants were

instructed not to eat, drink, smoke, or brush their

teeth until after the second sample was

collected; they could rinse their mouth with plain

water if desired. To collect saliva samples, each

participant chewed on a small cotton roll for 1

minute, after which she placed the cotton roll in a

Salivaette, a saliva collection device (Sarstedt,

Inc., Nümbrecht, Germany). Participants refrig-

erated the saliva samples until they could be

brought to the study visit or collected by study

personnel. Written and verbal instructions were

given to the participants at enrollment, and a

research assistant phoned the participant the

night before the scheduled collection day to re-

view the instructions. Collected samples were

stored in a �70�C freezer and shipped on dry

ice overnight to the laboratory for batch

processing.

In addition to the saliva samples, study partici-

pants completed self-report questionnaires to

measure perceived stress, depression symp-

toms, anxiety, and social support. On the

first visit they also completed a demographic

questionnaire, and on the last visit they

Table 1: Description of Self-Report Behavioral Measures

Behavioral

Measure Instrument and Study

Number of

Items

Response

Level

Possible

Range Cronbach’s a

Stress Perceived Stress Scale (PSS)

Cohen and Williamson (1988)

10 5 0–40 .79

Depression Center for Epidemiologic Studies Depression

Scale (CES-D)

Radloff (1977)

20 4 0–60 .89

Anxiety State–Trait Anxiety Inventory for Adults (STAI-AD)

Spielberger, Gorsuch, Lushene, Vagg, and

Jacobs (1983)

20 4 20–80 .94

Maternal–infant

responsiveness

Maternal–Infant Response Instrument (MIRI)

Amankwaa, Pickler, and Boonmee (2007)

22 5 22–110 .87

Howland, L. C., Jallo, N., Connelly, C. D., and Pickler, R. H. R E S E A R C H
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completed an instrument to measure maternal–

infant responsiveness. On the last visit partici-

pants were interviewed to qualitatively evaluate

the RGI recordings and provide suggestions

about how to make the recordings more effective.

Measures
Several self-report measures were used to

evaluate maternal mental distress (stress, state

anxiety, and depression symptoms) and

maternal–infant responsiveness. The 10-item

Perceived Stress Scale (Cohen & Williamson,

1988) was used to evaluate level of perceived

stress, the Center for Epidemiologic Studies

Depression Scales (Radloff, 1977) were used to

assess depression, and the State–Trait Anxiety

Inventory for Adults (Spielberger, Gorsuch,

Lushene, Vagg, and Jacobs, 1983) was used to

measure current state anxiety. A relatively new

instrument, the Maternal–Infant Response Instru-

ment (Amankwaa, Pickler, & Boonmee, 2007),

was used at the second study visit (T2) to assess

each participant’s perception of her infant’s

responsiveness. We collected data from the

Maternal–Infant Response Instrument only on the

second visit because of each participant’s very

limited time with her newborn at baseline (T1;

shortly after birth). The reliability and validity of

these instruments has been evaluated in a variety

of clinical populations, including postpartum

women and mothers of preterm infants. Further

description of the instruments including internal

consistency reliability for the study sample is

reported in Table 1.

We measured maternal age, race, ethnicity,

marital status, household income, and education

level as well as parity and current breastfeeding

status to describe the study sample. Infant char-

acteristics included birth weight, gestational age,

NICU length of stay, and severity of illness as

measured by the Neonatal Medical Index (Korner

et al., 1993). The Neonatal Medical Index is an

ordinal rating scale of chart-reported clinical

features (e.g., birth weight greater or less than

1,000 g, history of apnea or bradycardia) devel-

oped to predict mental and motor development of

preterm infants. The score ranges from 1 to 5;

higher scores indicate greater risk for compro-

mised mental and/or motor development in later

life.

We examined the effects of the intervention on

physiologic stress by exploring two markers of

hypothalamic–pituitary–adrenal axis activation:

awakening salivary cortisol level and CAR. These

two biomarkers are associated with postpartum

depression (Taylor, Glover, Marks, & Kammerer,

2009) and early life adversity (Gonzales,

Jenkins, Steiner, & Fleming, 2008). Other re-

searchers have collected additional saliva sam-

ples throughout the day to assess diurnal

Table 2: Descriptive Characteristics of

Study Sample (N [ 20)

Characteristic n %

Race

American Indian 1 5

Asian 1 5

Black, non-Hispanic 1 5

Native Hawaiian, Pacific Islander 1 5

White 12 60

Other 4 20

Ethnicity

Hispanic 10 50

Non-Hispanic 10 50

Education level

Completed high school only 3 15

Some college or technical training 10 50

College graduate or higher 7 35

Marital status

Married 10 50

Single, never married 10 50

Employment status

Employed 6 30

Not employed 14 70

Family income

>$50,000 8 40

$30,000–50,000 2 10

$10,000–30,000 6 30

<$10,000 4 20

Parity

Primipara 13 65

Multipara 7 35

M (SD) Range

Maternal age in years 27.3 (6.4) 18–37

Infant length of stay in days 62.3 (22.3) 26–99

Gestational age at birth in weeks 28 (2.3) 24–32

Neonatal Morbidity Index score 4 (1.1) 2–5

Note. M ¼ mean; SD ¼ standard deviation.
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variation; however, to do so in this study would

have added a significantly greater burden for the

participants and potentially reduced reliability of

our results.

Data Analysis
Between T1 and T2, one participant dropped out

of the study, two participants were unable to

return Salivettes because of long distances from

the hospital for the T2 visit, and samples from five

additional participants were mislabeled by the

participant or had insufficient sample volume for

analysis. We therefore had usable saliva samples

at T1 and T2 for 12 of 20 participants (60%) and

complete self-report measures for 19 of 20

participants (95%).

Descriptive statistics were used to describe

the demographic and clinical characteristics of

the participants. Study variables were also sum-

marized and examined for measures of central

tendency. The reported number of times a partic-

ipant listened to theCD for each of the 8weekswas

averaged as “listening times per week” and was

used as the continuous predictor variable to

represent dose, or average amount of exposure to

the intervention. We used Pearson correlations to

evaluate the association of reported average

weekly use of the RGI intervention and the

continuous outcome variables of maternal distress

(perceived stress, anxiety, and depression),

maternal responsiveness, and physiologic stress

(awakening cortisol level and CAR) at T2.

Qualitative information was gathered during the

final study visit using a Likert scale approach to

assess the participants’ preferences for RGI

content and how useful (1 ¼ not useful at all,

5 ¼ extremely useful) they believed the

recordings were in handling difficult feelings. We

further asked for additional suggestions to

improve the intervention that we summarized.

Results
Key maternal and infant characteristics are sum-

marized in Table 2. Approximately 60% of

participants identified themselves as White, and

50% reported their ethnicity as Hispanic. Eighty-

five percent reported at least some post–high

school education or training. Fifty percent of the

sample was married, and 60% had annual family

household incomes of less than $50,000. More

than two thirds (65%) were primiparas. The

gestational age of the infants varied from 24 to

32 weeks with high average morbidity levels, as

evidenced by an average Neonatal Medical Index

score of 4 (actual range ¼ 2–5). Throughout the

duration of the study, all participants used a breast

pump to provide breast milk for their infants.

Assessment of RGI Through
Biobehavioral Outcomes
The change in outcome scores from T1 to T2 is

shown in Table 3. Over time, average mental

distress scores (perceived stress, anxiety, and

depression symptoms) decreased, average

awakening cortisol level decreased, and average

CAR level increased. Mean intervention exposure

varied widely with a range of average weekly CD

use of two to seven times (20 minutes per

recording) and an overall average weekly use of

4.46 (standard deviation ¼ 1.1). When we

compared mean weekly use of the CD of RGI

recordings with the outcome measures (Table 4),

we found more frequent CD use was associated

with lower stress, anxiety, and depression

Table 3: Mean Values for Outcome Variables Baseline (n [ 20) and Week 8 (n [ 19)

Variable

Baseline Week 8

M (SD) Range M (SD) Range

Perceived stress 19.55 (5.75) 10–28 17.79 (5.80) 9–28

Depression symptoms 18.45 (11.89) 1–45 14.61 (11.79) 0–38

State anxiety 42.05 (13.40) 21–67 39.42 (12.79) 20–62

Maternal–infant responsiveness NA NA 91.47 (11.64) 67–110

First morning cortisol levela 0.23 (0.24) 0–1.13 0.19 (0.17)b 0–0.53

Cortisol awakening responsea 0.03 (0.12) �0.17 to 0.20 0.05 (0.14)b �0.06 to 0.40

Note. M ¼ mean; NA ¼ not applicable because not measured at baseline; SD ¼ standard deviation.
aLevel expressed in mg/dl. bn ¼ 12 for reported cortisol levels on Week 8.
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symptoms scores; greater maternal–infant

responsiveness scores; lower awakening cortisol

level; and greater CAR level at T2, although none

of these relationships were statistically significant.

Assessment of Feasibility of RGI
Participants overall had few problems using the

intervention, and they reported that the interven-

tion was on average moderately useful in

handling difficult feelings (3.6 on a scale of

1 ¼ not useful to 5 ¼ very useful). Most (15/19)

participants preferred the recording track in

which relaxation was emphasized compared with

images in which working with difficult feelings

was emphasized (3/19) or self-compassion was

encouraged (1/19). Several participants reported

that they preferred to listen to the recordings

while using a breast pump because they said it

helped them relax, and several others reported

that they used the recordings to help them fall

asleep.

Discussion
The primary purpose of this single sample,

pretest–posttest study was to examine the feasi-

bility of the use of an RGI intervention in mothers

with preterm infants in the NICU. Although other

studies have examined similar interventions

during pregnancy (Jallo et al., 2009; Jallo et al.,

2013), this is the first study to test RGI in this

vulnerable population. We further explored

possible effects of the intervention on specific

biobehavioral outcomes related to maternal

stress. The results indicate that this intervention is

feasible and that its use has the potential to

positively affect measures of maternal mental

distress.

Feasibility
At entry into the study, participants reported

elevated levels of perceived stress, state anxi-

ety, and depression symptoms consistent with

earlier research in which heightened mental

distress among mothers of hospitalized preterm

infants was documented (Garfield et al., 2015;

Holditch-Davis et al., 2015; Mew, Holditch-

Davis, Belyea, Miles, & Fishel, 2003; Miles

et al., 2007; Rogers, Kidokoro, Wallendorf, &

Inder, 2013; Yurdakul et al., 2009). As an inter-

vention designed to reduce mental distress in

this vulnerable population, the RGI intervention

examined in this study showed a feasible

approach for use in real world conditions of

everyday clinical practice. Participants were

recruited in the NICU setting, a known high-

stress environment for mothers of preterm in-

fants (Grosik, Snyder, Cleary, Breckenridge, &

Tidwell, 2013; McGrath, 2001; Raeside, 1997;

Woodward et al., 2014). All participants re-

ported that they used the intervention without

difficulty and found that it was moderately help-

ful in stress reduction.

In other studies, researchers tested in-

terventions to reduce maternal stress and/or

improve mood; however, most of these involved

significant constraints in the clinical setting.

Interventions developed to address maternal

mental distress among mothers of preterm

infants often consist of multiple individual or

group sessions conducted in the hospital or

home. Consequently, the interventions often

require implementation by mental health

professionals or individuals specifically trained

to administer the intervention (Benzies, Keown,

& Magill-Evans, 2009; Browne & Talmi, 2005;

Chertok, McCrone, Parker, & Leslie, 2014;

Segre, Chuffo-Siewert, Brock, & O’Hara, 2013;

Shaw et al., 2013; Silverstein et al., 2011).

Although feasible, these interventions have

significant potential limitations. For example,

required class attendance and/or scheduled

meeting times can be burdensome to a mother

while the infant is hospitalized, posing a barrier

to use in the NICU setting (Reilly-Spong, Reibel,

Pearson, Koppa, & Gross, 2015). Interventions

that require additional costs in terms of

Table 4: Pearson Correlations Comparing

Average Reported Weekly Use of

Relaxation Guided Imagery Recordings

With Biobehavioral Outcomes at Week 8

Variable

Week 8

n r p

Perceived stress 19 �.38 .11

Depression symptoms 19 �.41 .09

State anxiety 19 �.43 .07

Maternal–infant responsiveness 19 .39 .10

First morning cortisol level 12 �.23 .38

Cortisol awakening response 12 .33 .19

Relaxation guided imagery may reduce mental distress
and improve the biological stress response among

mothers of preterm infants.
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personnel, training, time, and material can strain

institutional resources (Lagomasino, Zick, &

Chambers, 2010). Use of an RGI intervention,

such as the one tested in this study, demon-

strates ease in implementation and requires

limited health care resources (Kubes, 2015).

RGI recordings can be inexpensively and easily

provided in a variety of formats to parents of

infants hospitalized in the NICU.

Assessment of RGI Through
Biobehavioral Measures
We explored the relationship between interven-

tion dose and several biobehavioral measures of

stress and found that more frequent RGI use was

associated with lower stress, anxiety, and

depression symptoms and greater maternal–

infant responsiveness. Despite the lack of statis-

tical significance in these relationships, the

directionality and magnitude of the correlations

suggests important preliminary positive trends of

the intervention on the study outcomes despite

the limited sample size. For instance, the positive

association between intervention dose and

maternal responsiveness is important; maternal

responsiveness has been linked with positive

neurocognitive outcomes in very preterm infants

(Rahkonen et al., 2014).

Cortisol is an important biomarker of hypotha-

lamic–pituitary–adrenal activation (Huang, Taylor,

Howie, & Robinson, 2012; Kunz-Ebrecht, Kirsch-

baum, Marmot, & Steptoe, 2004). The awakening

cortisol levels seen in our study are somewhat

lower than those in a nonpostpartum population.

However, these levels are consistent with the

observed fall in cortisol that occurs immediately

after birth. Cortisol levels gradually rise to pre-

pregnancy levels approximately 12 weeks post-

partum in nondepressed women (Carter,

Altemus, & Chrousos, 2001). In our study, more

frequent intervention use was associated with

lower awakening cortisol level and greater CAR

between T1 and T2. Authors of prior research

showed that a greater reduction in cortisol was

associated with more frequent relaxation and/or

guided imagery intervention practice in HIV-

seropositive men (Cruess, Antoni, Kumar, &

Scheiderman, 2000) and women (Jones,

Owens, Kumar, Cook, & Weiss, 2014). Height-

ened cortisol levels in mothers of hospitalized

preterm infants may have negative effects on

maternal physical and mental health, potentially

affecting parenting skills (Corwin & Pajer, 2008;

Ohashi & Katsura, 2015; Skalkidou, Hellgren,

Comasco, Sylven, & Sundstrom-Poromaa, 2012).

Evaluation of the Intervention
The participants in our study provided insightful

feedback on the intervention. Generally they

preferred the length of the recordings, but some

suggested an option be offered for recordings

that include additional sounds such as ocean surf

or music. Participants would have preferred to

listen to each of the recordings when first given

the CD and then decide which recording to use

on a given day rather than have the listening or-

der predetermined. Two participants stated they

were less likely to use the intervention if the infant

became sick (“I was too stressed to listen!”),

suggesting that the use of RGI may be more

feasible for a mother when the infant is more

stable. To allow mother to decide when, how

often, and which track to listen to may be an

important consideration in adaptation of RGI

use to the clinical setting. The range of use in

our study is reflective of the variation in indi-

vidual preferences, which implies that RGI may

be of greater value to some mothers than to

others. RGI may be a significant addition to

strategies available to neonatal clinicians

working to help mothers cope with the stress of

a preterm infant.

Limitations
The results of our analyses must be viewed in the

context of study limitations. In keeping with the

design of a feasibility study, the study used a

nonexperimental approach with a small sample,

which limits examination of the effects of RGI

intervention. A larger sample size with a control

group would allow for evaluation of intervention

effectiveness and control for other influencing

variables. The loss of saliva data on eight par-

ticipants requires cautious interpretation of the

cortisol measures. We found that once infants

were discharged from the hospital, it was more

difficult to contact and meet with the participants,

especially those who lived a great distance from

the hospital. The use of salivary cortisol as a

biomarker of stress in this population requires

researchers to establish a reliable means of

sample retrieval, preferably by research

personnel. We found that calling participants the

night before sample collection was a valuable

approach to encourage participation and more

reliably collect samples. Finally, a further

Relaxation guided imagery shows promise as a feasible
and acceptable low-cost intervention to help mothers cope

with the stress of a hospitalized preterm infant.
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limitation may be the approach we used to mea-

sure intervention dose. There are numerous

methods to assess dose (Reed et al., 2007);

however, we chose self-report to reduce partici-

pant burden. Despite these limitations, this study

provided preliminary evidence that the RGI

intervention was feasible and acceptable overall

in a sample of mothers of high-risk newborns.

Research Implications
Neonatal nurses are well aware of the high levels

of mental distress experienced by mothers of

hospitalized preterm infants. Identification and

use of feasible and effective approaches to

reduce maternal stress during this difficult time

may improve a mother’s ability to take in new

information and increase her capacity to care for

the infant after discharge to home. The inter-

vention we assessed in this report requires

more rigorous testing before it can be recom-

mended for clinical care. Future research should

evaluate the intervention using a randomized

clinical trial that follows the mother–infant dyad

prospectively for a longer period of time after

hospital discharge. The sample size should

be more adequately powered to identify signifi-

cant effects of the intervention on key clinical in-

dicators of maternal distress and maternal–infant

responsiveness.

We used salivary biomarkers (CAR and awak-

ening cortisol level) of stress activation to validate

self-report measures of maternal mental distress.

Future research that uses these biomarkers

should include a more rigorous approach for

retrieval of the samples from participants. For

example, having participants send text mes-

sages when samples were collected and having

research personnel retrieve the samples from

each participant’s home may ensure more accu-

rate recording of sample collection time and

reduce loss of samples.

The use of the intervention was monitored only by

self-report and recall. Using a diary to record

when the RGI was used would be an alternative

approach to track intervention use. Moreover,

given the variation in use of the intervention in our

sample, we recommend that future researchers

explore personal or situational factors that may

identify mothers who are more or less likely to

use or benefit from the intervention. Further, we

recommend measurement of other factors that

may affect biobehavioral measures of stress

such as level of social support, comorbid

maternal health considerations, and situational

factors that occur during the course of the study.

We were encouraged by our ability to recruit

participants from the NICU and to collect data in

that setting if participants preferred. Most par-

ticipants appreciated being able to remain close

to their infants while meeting with study

personnel, making this approach a strength of

the study.

Conclusion
Mothers of hospitalized preterm infants experi-

ence high levels of stress, anxiety, and depres-

sion symptoms. In this small study, we found RGI

to be a feasible and acceptable stress reduction

intervention for use by mothers of preterm infants

in the NICU. RGI shows promise as an easily

delivered, low-cost intervention to help mothers

cope with the significant stress of having a pre-

term infant hospitalized in a NICU.
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