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Abstract

Objective—To examine mothers’ satisfaction with administering interventions for their preterm 

infants and with the helpfulness of the study nurse by comparing the ATVV intervention (massage 

with auditory, tactile, visual, and vestibular stimulation), kangaroo care, and education about 

equipment needed at home. Secondarily, to explore whether mother and infant characteristics 

affected maternal satisfaction ratings.

Design—Three-group experimental design.

Setting—Four NICUs (two in North Carolina, two in Illinois).

Participants—208 preterm infants and their mothers.

Methods—When the infant was no longer critically ill, mother-infant dyads were randomly 

assigned to ATVV, kangaroo care, or the education group, all taught by study nurses. At discharge 

and 2 months corrected age, mothers completed questionnaires.
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Results—All groups were satisfied with the intervention and with nurse helpfulness, and the 

degree of satisfaction did not differ among them. Intervention satisfaction, but not nurse 

helpfulness, was related to recruitment site. Older, married, and minority mothers were less 

satisfied with the intervention but only at 2 months. Higher anxiety was related to lower 

intervention satisfaction at discharge and lower ratings of nurse helpfulness at discharge and 2 

months. More depressive symptoms were related to lower nurse helpfulness ratings at 2 months.

Conclusions—Mothers were satisfied with providing interventions for their infants regardless 

of the intervention performed. Maternal satisfaction with the intervention was related to 

recruitment site, maternal demographic characteristics, and maternal psychological distress, 

especially at 2 months. Thus, nursing interventions that provide mothers with a role to play in the 

infant’s care during hospitalization are particularly likely to be appreciated by mothers.
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Providing mothers with a role to play in the neonatal intensive care unit (NICU) has the 

potential to reduce maternal emotional distress and lead to better parenting. One way to do 

this is to have mothers provide interventions for their infants. Two interventions that might 

have this effect are infant massage--particularly, the auditory-tactile-vestibular-visual 

(ATVV) intervention--and kangaroo care. ATVV is a form of massage that involves 

moderate stroking, eye contact with, talking to, and rocking the infant (White-Traut, Nelson, 

et al., 2002; White-Traut et al., 2004); kangaroo care involves skin-to-skin contact and 

holding and has been shown to promote breastfeeding (Furman, Minich, & Hack, 2002; Hill, 

Aldag, & Chatterton, 1999). These interventions have been shown to be safe for preterm 

infants and to have positive immediate effects on infants (Dieter, Field, Hernandez-Reif, 

Emory, & Redzepi, 2003; Ludington-Hoe, Nguyen, Swinth, & Satyshur, 2000; White-Traut, 

Nelson, et al., 2002; White-Traut, Studer, et al., 2002). Many mothers continue to provide 

these interventions after discharge (Neu, 2004; White-Traut et al., 2004).

In addition, both the ATVV intervention and kangaroo care have positive effects on 

mothers. Mothers taught to provide the ATVV intervention for their infants exhibited more 

positive interactive behaviors than mothers taught to sing to their infants or control mothers, 

even though infant behaviors did not differ between the groups (White-Traut & Nelson, 

1988). At 3 months corrected age, preterm infants massaged by their mothers or trained 

interveners had more positive interactions with their mothers than preterm infants who were 

not massaged (Ferber et al., 2005). Maternal massage of their infants was also found to 

reduce anxiety and depressive symptoms (de Macedo, Cruvinel, Lukasova, & D’Antino, 

2007; Feijo et al., 2006). Moreover, mothers have generally been satisfied with massaging 

their hospitalized infants and the effects of the massage on their infants (Livingston et al., 

2009).

Most studies also have found that mothers had positive experiences with kangaroo care and 

preferred it to just holding the infant (Gathwala, Singh, & Singh, 2010; Johnson, 2007; 

Mahmood, Jamal, & Khan, 2011; Neu, 2004). However, a minority of mothers were anxious 

about the possibility of dislodging tubing or harming the baby during kangaroo care, 
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especially if the infant was on mechanical ventilation (Gale, Franck, & Lund, 1993; Neu, 

2004). Mothers believed that kangaroo care was beneficial for their babies (Nguah et al., 

2011) and that it increased their confidence in caring for their infants (Arivabene & Tyrrell, 

2010; de Macedo, Cruvinel, Lukasova, & D’Antino, 2007; Johnson, 2007). Through 6 

months corrected age, mothers who were not randomly assigned, but rather chose to provide 

kangaroo care, had fewer depressive symptoms and showed more positive interactions with 

their infants than mothers not providing kangaroo care (de Alencar, Arraes, de Albuquerque, 

& Alves, 2009; Feldman, Eidelman, Sirota, & Weller, 2002; Feldman, Weller, Sirota, & 

Eidelman, 2002, 2003; Tallandini & Scalembra, 2006). In clinical trials, mothers of infants 

in the NICU and who provided kangaroo care had less anxiety, fewer depressive symptoms, 

lower cortisol levels, and lower heart rates during and immediately after kangaroo care and 

more positive interactions with their infants in the first 6 months after discharge than 

mothers not providing it (de Macedo et al., 2007; Morelius, Theodorsson, & Nelson, 2005; 

Neu & Robinson, 2010). By contrast, other studies have not found an effect of kangaroo 

care on maternal depressive symptoms (Ahn, Lee, & Shin, 2010), maternal stress about the 

NICU experience (Roberts, Paynter, & McEwan, 2000), or mother-infant interactions (Chiu 

& Anderson, 2009).

ATVV and kangaroo care have never been compared so it is unknown whether mothers 

prefer one over the other or whether they would be equally satisfied with any intervention 

that provided them with a role in the care of their infants in the NICU. The primary purpose 

of this study, therefore, was to examine mothers’ satisfaction with administering the 

auditory-tactile-visual-vestibular intervention and kangaroo care and with the helpfulness of 

the study nurse who taught them the intervention as compared to receiving an attention 

control intervention. The secondary purpose was to explore whether mother and infant 

characteristics (maternal demographic characteristics, infant illness severity, maternal 

psychological distress at the time of data collection, whether the mother exclusively 

performed her assigned intervention, and study site) affected maternal satisfaction ratings.

Methods

This longitudinal 3-group experimental study of the satisfaction of mothers of preterm 

infants with their intervention—ATVV, kangaroo care, and control--was part of a larger 

study comparing the effects of these interventions on maternal and infant responses (White-

Traut, Rinehart, Wink, & Holditch-Davis, 2012).

Setting

The study was conducted at four hospitals: two in North Carolina (NC-1 and NC-2) and two 

in Illinois (IL-1 and IL-2). These sites served different populations: NC-1 and NC-2 were 

southern and served urban, suburban, and rural populations of diverse socioeconomic status, 

whereas IL-1 and IL-2 served northern, urban, and poor populations. NC-1 was a regional 

children’s hospital that received referrals of extremely low birthweight infants and infants 

requiring surgery. NC-2 was a university medical center that received maternal-fetal and 

infant referrals from throughout the state. IL-1 and IL-2 were community-based inner city 
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medical centers. The use of four sites allowed a more rapid accumulation of research 

subjects.

Sample

The participants were 208 mothers of preterm infants who weighed less than 1750 grams at 

birth. We excluded mothers of infants with congenital neurological problems (e.g., 

congenital hydrocephalus, Down Syndrome) or symptoms of substance exposure. Mothers 

of all other infants, including those with postnatal neurological insults or substance exposure 

without symptoms, were eligible so that the sample included mothers of infants with varied 

health status and outcomes. Mothers of multiple birth infants were included, and one infant 

from each set was selected randomly to be the focus of the study. Mothers were excluded if 

they did not have custody of the infant, if their situations would affect mothers’ ability to 

administer or respond to the intervention (age less than 15; history of HIV, psychosis, or 

bipolar disease; current diagnosis of major depression; ongoing critical illness; or non-

English speaking), or if follow-up for several months was unlikely (out-of-state visitors as 

mothers).

A total of 458 mothers met inclusion criteria of the larger study. Two hundred and nine 

declined participation, and 249 agreed to be enrolled. However, nine withdrew prior to 

providing enrollment data, either because of infrequent visitation or worsening of the 

infant’s medical condition. The participants were assigned to the three groups using a 

randomization scheme stratified on recruitment hospital and twin versus singleton birth. The 

sample for this analysis included all 208 mothers who completed the intervention 

satisfaction questionnaire at either discharge or 2 months of age corrected for prematurity. 

Maternal demographic characteristics and infant illness characteristics are summarized in 

Table 1. The only difference among the intervention groups was that there were more first-

time mothers in the ATVV group.

Variables

Satisfaction survey—At hospital discharge and 2 months corrected age, mothers 

completed a 26-item questionnaire designed by the study team to assess how satisfied they 

were with the intervention and with the helpfulness of the nurses who taught them the 

intervention. It also asked about the impact of the intervention and study on them. Items 

were rated on a 5-point scale with 5 as the highest and assessed three dimensions of 

satisfaction: efficacy, caring, and technical quality. Two items dealing with activities at 

home were only included on the 2-month version. The scale has two subscales: satisfaction 

with the intervention (12 items) and satisfaction with the helpfulness of the study nurse (11 

items). Subscale scores and a total score are calculated by the mean of the items. Three other 

global items asked whether the mother would recommend the study to others and the degree 

of change in the mother as a person and as a mother as a result of being in the study. 

Cronbach’s alphas for the intervention satisfaction subscale were .85 at discharge and .89 at 

2 months corrected age. Alphas for the nurse helpfulness subscale were .91 at discharge 

and .92 at 2 months. Convergent validity between the subscale score and the three global 

items was shown by all bivariate correlations at each age being significant: at discharge 

correlations varied from .16 (satisfaction with nurse helpfulness with the degree to which the 
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mother changed as a person as a result of being in the study) to .50 (satisfaction with nurse 

helpfulness with whether the mother would recommend the study to others) and at 2 months, 

from .19 (satisfaction with nurses helpfulness sub-scale with the degree to which the mother 

changed as a person as a result of being in the study) to .52 (satisfaction with nurses 

helpfulness with whether the mother would recommend the study to others).

Use of non-assigned interventions—Mothers were not prevented from engaging in 

interventions of the other groups (e.g., control group doing kangaroo care or the kangaroo 

care group doing infant massage). They did not receive education from the study nurse on 

the other interventions but may have learned about them from the NICU nurses and 

physicians and other sources before or after they entered the study. Therefore, mothers were 

asked to complete checklists during each hospital visit on their use of the assigned and non-

assigned interventions. These checklists included a number of other activities mothers 

engage in during visits (e.g., feeding, singing) so that the mothers would not focus 

exclusively on the study interventions. The ATVV and kangaroo care mothers reported high 

levels of engaging exclusively in their assigned intervention and low levels of using other 

intervention, with only 29.6% of the ATVV mothers and 24.4% of the kangaroo care 

mothers reporting doing the other intervention. On the other hand, 58.1% of the control 

mothers reported engaging in infant massage, kangaroo care, or both. Thus, the satisfaction 

scores of mothers doing only their assigned intervention were compared with mothers doing 

non-assigned interventions as well.

Depressive symptoms—The Center for Epidemiologic Studies Depression Scale 

(CESD; Radloff, 1977) was used to measure the frequency of 20 depressive symptoms. 

Items on this instrument are 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. The CESD is highly 

correlated with other measures of depression and showed good test-retest reliability 

(Radloff, 1977; Weissman, Sholomskas, Pottenger, Prusoff, & Locke, 1977). CESD scores 

of mothers of medically fragile and preterm infants were related to other indicators of 

psychological well-being, including hospital environmental stress, maternal mastery, 

satisfaction with family, worry about the child’s health, and post-traumatic stress symptoms 

(Holditch-Davis et al., 2003; Mew et al., 2003; Miles, Holditch-Davis, Burchinal, & Nelson, 

1999; Miles et al., 2007). Cronbach’s alpha for this sample was .89 at discharge and .86 at 2 

months corrected age.

Anxiety—Maternal situational anxiety was measured with the state anxiety sub-scale of the 

State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 

1983). The state sub-scale includes 20 items rated on a 4-point scale from “1 not at all” to “4 

very much so” and has been found sensitive to changes in anxiety levels. Numerous 

reliability and validity studies of the STAI have been conducted (Spielberger et al., 1983). 

The test-retest coefficients of the state sub-scale are low, ranging from .16 to .53, as would 

be expected since it was designed to be influenced by situational factors. Cronbach’s alpha 

for this sample was .92 at discharge and .88 at 2 months corrected age.
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Post-traumatic stress symptoms—The Perinatal PTSD Questionnaire (PPQ) was used 

to measure the extent to which mothers experienced post-traumatic stress symptoms in 

response to the birth of a high-risk infant and the NICU experience (Callahan & Hynan, 

2002; Quinnell & Hynan, 1999). The PPQ has 14 yes-no items that measure 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. Scores on this tool have been correlated with scores 

on general PTSD scales (which are not specific to perinatal events) and with the severity of 

infant perinatal complications (Dieter et al., 2003; Quinnell & Hynan, 1999). Cronbach’s 

alpha for this sample was .85 at discharge and .81 at 2 months corrected age.

Worry about child health—The Worry Index (Miles & Holditch-Davis, 1995) measured 

the degree to which mothers worry about their preterm infant in seven areas (e.g., the infant 

getting enough to eat, medical problems, and rehospitalization). Items are rated on a 5-point 

scale, from “not at all” to “very much.” Worry scores of mothers of preterm infants were 

related to depressive symptoms and to parenting (Holditch-Davis et al., 2009; Holditch-

Davis, Schwartz, Black, & Scher, 2007; Miles et al., 2007). Cronbach’s alpha for this 

sample was .87 at discharge and .83 at 2 months.

Demographic information—At enrollment, hospital discharge, and 2 months corrected 

age, mothers completed a demographic questionnaire that asked for the age, race, ethnicity, 

education, and occupation of the mother, spouse, and head of household. It also asked for a 

list of people living in the house with the child, their ages and relationship to the child, and 

whether or not the family is receiving public assistance. It was repeated over time to identify 

changes in demographic characteristics, such as changes in marital status.

Infant illness characteristics—The infant’s medical records were reviewed weekly 

until discharge to obtain data on obstetric history and medical course. To determine the 

severity of infant medical problems that might result in neurological insults, information 

from the medical record was scored on the Neurobiologic Risk Scale (NBRS; Brazy, 

Goldstein, Oehler, Gustafson, & Thompson, 1993), which measures potential insults to the 

brain through direct injury or inadequate blood flow, nutrients, or oxygenation. Seven 

neurological insults are scored for severity on a 4-point scale, with higher scores indicating 

more severe insults. Scores on the NBRS correlate between −.37 and −.65 with the Bayley 

Scales of Infant Development at 6–24 months corrected age, and they correlate at .60 with 

neurological examinations at 6 and 15 months (Brazy et al., 1993). Inter-rater reliability in 

scoring the NBRS is reported to be 97% (Brazy et al., 1993). Cronbach’s alpha in this 

sample was .71.

Procedures

The study was approved by the institutional review board at each study site. Mothers 

provided informed consent and were enrolled when their infants were no longer critically ill. 

They were followed until the infant was 2 months of age corrected for prematurity, which 

was the last time point at which mothers were to perform the interventions. Mothers were 

randomly assigned using computer-generated random numbers to the multi-sensory ATVV 
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intervention (White-Traut et al., 1999; White-Traut & Tubeszewski, 1986), kangaroo care 

using the Ludington-Hoe protocol (Ludington, 1990; Ludington-Hoe et al., 1999), or an 

attention control group. Study nurses instructed the mother on the intervention for her group 

and supported the mother in administering the intervention during hospitalization. The 

mothers were instructed to perform the interventions at least once a day, 3 times a week, and 

for at least 15 minutes at a time during infant hospitalization and continue at home until the 

infant was 2 months corrected age. By 2 months, infants’ increasing social abilities provided 

mothers with many other ways to interact with their infants. Mothers were also told that they 

were free to do the interventions more frequently. The focus of the interventions was on the 

mother as intervener, and the study nurse as educator and supporter of the mother. All study 

nurses provided education and support for all three groups. Weekly teleconferences during 

which the nurses and investigators discussed each active case and reviewed videotapes of 

mothers doing the intervention insured that the protocols of all interventions were followed. 

After educating the mother in her assigned intervention, study nurses contacted the mothers 

at least weekly while the infants were in the hospital and made monthly phone calls after 

discharge. The NICU nurses were not directly involved with the intervention but continued 

their usual care of the infant and family. Although the NICU nurses were not informed about 

the assignment of any particular infant or mother, it was not possible to truly blind them to 

group assignments. In the control group, mothers spent a similar amount of time each week 

with the study nurse discussing the equipment needed for preterm infant care at home, e.g., 

clothes, diapers, formula, as did the intervention mothers.

Baseline data were collected at enrollment prior to group assignment. Research team 

members who were blinded to group assignment obtained outcome data at hospital 

discharge and 2 months corrected age to determine immediate effects of the intervention on 

maternal satisfaction with the intervention. Infant medical records were reviewed. Mothers 

were paid $10 each time they complete questionnaires (at enrollment, discharge, and 2 

months).

Data Analysis

The three groups of mothers were compared on subscale scores, the three global item scores 

(that were not part of a subscale), and the individual item scores using general linear models 

at both discharge and 2 months corrected age. The relationship of intervention satisfaction 

and satisfaction with nurse helpfulness to maternal demographic characteristics (age, marital 

status, race/ethnicity, first-time mother; education, public assistance) and infant illness 

(Apgar scores at 1 and 5 minutes, birthweight, gestational age, number of infections, NBRS 

scores) at enrollment and maternal psychological distress (anxiety, depressive symptoms, 

post-traumatic stress, worry about child health) at the time of data collection was examined 

using Pearson correlations. The effect of the exclusive or non-exclusive use of the assigned 

intervention on satisfaction was compared using a 2 factor (Group X Exclusivity) analyses 

of variance (ANOVA) at discharge and 2 months. The four recruitment sites were compared 

on subscale scores using general linear models.
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Results

Comparison of the Groups on Satisfaction with their Intervention

Table 2 presents the comparison of the three groups of mothers on subscale scores and the 

three global item scores. The mothers in all three groups were satisfied with the intervention 

(mean scores of 3.3 or higher on a 5-point scale) and the helpfulness of the nurse (mean 

scores of 4.6 or higher on a 5-point scale). No significant differences occurred between the 

groups in the subscale or on the three global items: whether the mother would recommend 

the study to others, the degree to which she changed as a person, and the degree to which 

she changed as a mother.

Comparison of the Groups on Individual Items on the Satisfaction Questionnaire

Table 3 shows the group differences on the individual items in the subscales at discharge 

and 2 months corrected age. There were very few differences among the groups and no 

differences in the nurse helpfulness items. On the intervention satisfaction sub-scale at 

discharge, ATVV mothers had significantly higher scores on item #8 (learn new ways to 

stimulate and teach my infant) than did the other two groups. Kangaroo care mothers had 

higher scores on item #11 (feel I was helping my baby while in the hospital) than did the 

other two groups. At 2 months, the ATVV and kangaroo care mothers scored significantly 

higher than the control mothers on item #3 (feel like a mother in the hospital), and the 

ATVV mothers still had higher scores on item #8 (learn new ways to stimulate and teach my 

infant) than the other two groups.

Relationship to Maternal Demographic Characteristics and Infant Illness Characteristics

Table 4 shows the relationship of intervention satisfaction and satisfaction with nurse 

helpfulness to maternal demographic and infant illness characteristics at enrollment. 

Intervention satisfaction at discharge was not related to any of these maternal or infant 

variables, but at 2 months, being less satisfied with the intervention was associated with 

being younger, unmarried, African American, receiving public assistance, having lower 

education levels, and having infants with lower Apgar scores (at 1 or 5 minutes) or lower 

gestational ages at birth. Nurse helpfulness ratings at discharge were lower for mothers on 

public assistance and mothers with lower education levels, but at 2 months, nurse 

helpfulness scores were not related to any maternal or infant variable. Although statistically 

significant, these relationships were small, accounting for less than 5% of the variance in 

satisfaction.

Relationship with Maternal Psychological Distress at the Time of Data Collection

Table 5 shows the relationship of intervention satisfaction and satisfaction with nurse 

helpfulness to maternal psychological distress (anxiety, depressive symptoms, post-

traumatic stress symptoms, worry about infant health) at the time of data collection. 

Intervention satisfaction was not related to maternal distress at discharge, but at 2 months, it 

was negatively correlated with state anxiety. Nurse helpfulness was negatively correlated 

with state anxiety and depressive symptoms at discharge and at 2 months. However, these 
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significant correlations were small, accounting for less than 10% of the variance in 

satisfaction.

Relationship with Exclusive Use of the Assigned Intervention

Neither the exclusive use of the intervention or the interaction between exclusivity and 

group were significant for either subscale at either age (see Table 6). The effect of 

exclusivity on nurse helpfulness ratings at 2 months did reach p = 0.051 (F[2,112]=3.90) 

because mothers who did other interventions tended to rate nurse helpfulness higher than 

mothers who only did the assigned intervention.

Comparison of the Recruitment Sites

Table 7 shows the subscale scores for the four study sites at discharge and 2 months. The 

mothers at all sites were satisfied with the intervention and the helpfulness of the study 

nurse. Intervention satisfaction, but not satisfaction with nurse helpfulness, varied by site: at 

discharge one NC site had lower scores, and at 2 months both NC sites had lower scores.

Discussion

This study examined mothers’ satisfaction with two maternally administered interventions 

(ATVV and kangaroo care) and an attention control. We found that mothers in all three 

groups were equally satisfied with the interventions. Thus, the data suggest that regardless of 

the intervention, involving the mother in infant care while in the NICU is an important 

strategy to increase maternal satisfaction. We also found that mothers were very satisfied 

with the helpfulness of the study nurse. However, mothers with more anxiety or depressive 

symptoms at 2 months rated the nurse helpfulness lower than mothers with lower levels of 

these symptoms.

Overall, mothers were satisfied with all interventions and the helpfulness of the study 

nurses. ATVV and kangaroo care groups averaged slightly higher intervention satisfaction 

ratings than the control group, but these differences were not statistically significant. These 

data suggest that regardless of the intervention type, mothers feel satisfied when they have a 

distinct role in the care of their infant and they receive the attention and support of the health 

care team. Thus, receiving an intervention during infant hospitalization, whether focused on 

the infant or on education, was a positive experience for mothers. Further research is needed 

to determine the effects of these interventions on maternal distress and the mother-infant 

relationship.

A couple of the items on the satisfaction questionnaire differed among the groups at 

discharge and 2 months corrected age. We found that mothers using the ATVV intervention 

reported significantly higher ratings for learning new ways to stimulate and teach their 

babies. The ATVV intervention possibly provided a method by which mothers could explore 

and become familiar with their infants. Other types of infant massage have been shown to 

increase mother-infant attachment (Lee, 2006). We also found that at discharge, mothers 

who provided kangaroo care had stronger perceptions that they were helping the baby while 

in the hospital than did the other two groups. Kangaroo care has been shown to improve 

thermal regulation, decrease pain, and promote breastfeeding, and improve infant growth 
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(Cong et al., 2012; Gathwala et al., 2010; Tuoni, Scaramuzzo, Ghirri, Boldrini, & Bartalena, 

2012). Thus, mothers in this study may have been aware of the benefits of kangaroo care for 

their infants, either because they could see them or had received information from other 

sources.

We also examined the relationship between intervention satisfaction and maternal and infant 

characteristics. Intervention satisfaction was not related to maternal demographic or infant 

illness characteristics at discharge or whether the mothers only provided the infant with their 

assigned intervention but were related to maternal demographics at 2 months corrected age. 

The active period of the intervention, when mothers had at least weekly contact with the 

study nurse, ended at discharge. Mothers still had current contact with the study nurse when 

they completed the discharge satisfaction questionnaires. The absence of significant 

correlations at this time point suggests they were reporting on their current experiences. At 2 

months, mothers had to rely on their memories of the intervention and study team after 

discharge so it is not surprising that their own characteristics had very small but significant 

effects on their satisfaction ratings.

Also, the intervention satisfaction had small but significant correlations with the mother’s 

level of psychological distress at the time the satisfaction questionnaire was completed, 

especially at 2 months corrected age. This finding may also be attributed to the effects of the 

mother’s emotional state on her recollection of the intervention, as studies have suggested 

that emotional state can influence the recollection of an event (Pernot-Marino, Danion, & 

Hedelin, 2004). Finally, ratings of intervention satisfaction were related to recruitment site, 

which probably reflects the different populations served by each site.

Mothers in all groups were very satisfied with the study nurse’s helpfulness. The overall 

nurse helpfulness subscale rating and all of the item ratings did not differ by intervention 

group or by recruitment site. The same nurses provided all three interventions at each site so 

the finding of no differences strongly suggested that the nurses were equally competent with 

all three interventions. However, mothers with more anxiety or depressive symptoms at the 

time of data collection rated nurse helpfulness lower, especially at 2 months. This finding 

suggests that the later ratings may have reflected the mother’s emotional state as well as the 

nurse’s helpfulness. Overall, the mothers viewed the study nurses, who were trained to 

support mothers in administering interventions for their preterm infants in the NICU, quite 

positively.

This study had a few limitations including the use of the same nurses to perform all three 

interventions, conducting the study in NICUs rather than a more controlled environment, 

and the large number of analyses conducted on an investigator-developed instrument. The 

same study nurses instructed the mothers in all groups, raising the possibility that the nurses’ 

preference for one intervention might have affected the mothers’ responses to the 

interventions. However, the protocols for each intervention were straight forward and 

specific. Weekly teleconferences between study nurses and investigators insured that the 

nurses at all sites followed intervention protocols. The similarity of the three groups of 

mothers’ satisfaction with the interventions and the study nurses strongly suggests that the 

mothers did not detect any differences in the study nurses’ behaviors. Also, by using the 
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same nurses for all intervention groups, we insured that the interventions were not 

confounded with any differences among the nurses.

Another potential limitation was that the interventions were performed in an NICU 

environment, where other distractions or health care provider perceptions of the 

interventions might have affected the mother or the mothers’ feelings about their 

intervention. Conducting the study in a controlled environment such as a laboratory was not 

feasible since the infants were by definition patients in an NICU. Also, by conducting our 

study in an NICU, the ecological validity of the study was insured since the NICU is the 

environment in which these interventions are used clinically. Thus, the study findings could 

be more easily translated into practice.

The final limitation of this study was the large number of statistical tests conducted on an 

investigator-developed instrument. No standardized instruments to measure maternal 

satisfaction with administering interventions for their infants exist. The instrument was 

derived from theory and tapped three dimensions of satisfaction: efficacy, caring, and 

technical quality. Evidence of the appropriateness of the instrument is found in the excellent 

internal consistency of the two sub-scales at both study time points. However, because little 

was known about maternal satisfaction with administering interventions and nothing was 

known about the satisfaction instrument’s functioning, a number of exploratory analyses 

were performed including examining individual items on the questionnaire and correlations 

with a large number of maternal and infant characteristics. Because no correction for 

multiple statistical tests was made, the possibility of finding a significant difference by 

chance was increased. Thus, findings of this study need to be replicated.

Implications for Practice

Together these data suggest that mothers of infants in the NICU during hospitalization will 

be satisfied with nursing interventions whether they are focused on the caring for the infant 

or on education since ATVV, kangaroo care, and education were viewed equally positively 

by the mothers in this study. In particular, interventions that provide mothers with a unique 

role to play in infants’ care during hospitalization are likely to be appreciated by mothers. 

Another important factor was the study nurse’s role in supporting the mother and helping 

her to perform the intervention with her infant. Unlike the study nurses, neonatal nurses 

have limited time to spend with parents because of the need to care for multiple infants. 

Nevertheless, this study’s findings suggest that it is important that mothers are not made to 

feel that the infant’s nurse is too busy to attend to parental needs. Another recommendation 

would be to insure that parents have privacy and space to provide interventions for their 

infants and to engage in social interactions with them. Many NICUs are designed in such a 

way that there is limited space between patients, which may make parents feel like they are 

intruding or are “in the way” of nurses trying to care for the infants. Overall, neonatal nurses 

can encourage mothers to administer ATVV or kangaroo care because these interventions 

have the potential to improve maternal satisfaction while having the positive effects on the 

infant found in previous studies (Dieter et al., 2003; Ludington-Hoe et al., 2000; White-

Traut, Nelson, et al., 2002).
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Table 4

Correlations of Subscale Scores with Maternal Demographic and Infant Illness Characteristics

Characteristics

Discharge 2 Months

Interv. Satisf. Nurse Helpf. Interv. Satisf. Nurse Helpf.

Maternal Age −.04 .08 −.22** −.03

Marital Status1 −.14 .07 −.22** −.02

Race/Ethnicity2 .12 .03 .21** .13

First-Time Mother −.05 .08 −.01 −.10

Maternal Educat. −.05 .21** −.16* .04

Public Assistance .14 .14* .16* .14

Apgar 1 −.04 −.08 .14* −.06

Apgar 5 .03 .07 .20** −.00

Birthweight .04 .03 .09 .06

Gestational Age .03 −.01 .17* .03

# of infections −.02 −.14 .01 −.02

Ventilator Days .08 .06 −.07 −.00

NBRS .06 .05 −.06 −.02

Note: Interv. Satisf. = Intervention Satisfaction; Nurse Helpf. = Nurse helpfulness. Educat. = Education. NBRS = Neurobehavioral Risk Scale.

1
married or not.

2
African American or not.

*
p < .05.

*
p < .01.
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Table 5

Correlations of Subscale Scores with Maternal Psychological Distress Variables at the Time of Data 

Collection

Maternal Psychological Distress

Discharge 2 Months

Interv. Satisf. Nurse Help. Interv. Satisf. Nurse Help.

Anxiety −.10 −.16* −.20** −.30***

Depressive Symptoms −.01 −.15* .03 −.17*

Post-traumatic stress −.04 −.06 −.04 −.08

Worry about child health .00 −.04 −.04 −.08

Note: Interv. Satisf. = Intervention Satisfaction; Nurse Helpf. = Nurse Helpfulness.

*
p < .05.

**
p < .01.

***
p < .001.
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