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Abstract

Although the impact of developmental care on premature infants has been
investigated at length, often the issue of professional development and
training related to this type of care has not been examined. The aim of the
present study was to evaluate the impact of a developmental care training
programme on nurses’ behaviours and cognitive attributes with regard to
the prevention of overstimulation of premature infants. The Theory of
Reasoned Action (TRA) was the framework underlying the study. This 
programme evaluation used a quasi-experimental one group pre-test/post-
test design. Participants were nurses working in a neonatal intensive care
unit. Data was collected by self-administered questionnaires. Significantly
higher post-test scores were observed for knowledge and for a variety of
theoretical constructs. The results of this study showed the potential of
such training programs to help nurses implement developmental care. 
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Introduction
It has been recognized for many years now that the neonatal intensive care unit
(NICU) environment can have an important influence on the development of
premature infants (Aita and Snyder, 2003; Als, 1986; Becker et al., 1991, 1993;
Bondurant and Brinkman, 2003; Buehler et al., 1995; Gray et al., 1998; Peters,
1999; Symington and Pinelli, 2001; White-Traut et al., 1994). In line with
research results in this area, developmental care (Als, 1986), a non-traditional
kind of care which optimizes the NICU environment and care, has been pro-
posed to ensure healthy outcomes for premature babies (Als, 1998; Bondurant
and Brinkman, 2003; Byers, 2003; Kleberg et al., 2002; VandenBerg, 1993, 1997).
Based on Als’ Model of Synactive Organization of Behavioral Development (Als,
1986), the developmental care approach attempts to reproduce optimally the
uterine environment to facilitate the development of premature infants.
Developmental care interventions use the behavioural cues of premature infants
to develop individualized patient-centred care. These interventions are part of 
a complete and complex programme developed by Als in the mid-1980s, the
Newborn Individualized Developmental Care and Assessment Program 
(NIDCAP; Als, 1986). An important component of this developmental care
approach is also aimed at reducing visual, auditory and tactile stimulation, to
which premature infants would not be normally exposed in the uterus, by 
changing both nurses’ behaviour and the NICU environment.

State of knowledge
Since its inception, the developmental care approach has generated numerous
studies, focusing mainly on the impact of this approach on premature infants. In
general, results have shown that developmental care has had a positive influence
on a variety of outcomes such as weight, number of mechanical ventilation days,
length of hospitalization, incidence of intracranial hemorrhage and an improve-
ment in neonatal neurobehavioural organization (Als et al., 1986, 1994, 1996;
Becker et al., 1991, 1993; Fleisher et al., 1995; Peters, 1999) as well as long-term
improvement of behaviour and cognitive development (Kleberg et al., 2000,
2002; Symington and Pinelli, 2002). However, a review of this literature reveals a
notable lack of research addressing the issue of professional development.
Because the implementation of a developmental care approach demands that
NICU staff acquire new knowledge and skills, it is surprising to note that very 
little has been published on training programmes and their evaluation (Aita and
Snyder, 2003; Als and Gilkerson, 1995, 1997; Als et al., 1996).
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Objective and context of the study
The objective of this study was to obtain preliminary evidence for the effective-
ness of a developmental care training programme by examining its impact on the
behaviours and cognitive attributes of nurses in relation to the prevention of
visual, auditory and tactile overstimulation in the NICU. Three specific nursing
behaviours were targeted, which correspond to three different sources of over-
stimulation: 

1 placing a blanket over the infant’s incubator;

2 decreasing the intensity of conversations around the incubator; and 

3 correctly positioning the premature infant in the incubator. 

A correct position was defined as one which promotes the physiological 
flexion of all limbs (fetal position), using various positioning tools such as rolled
blankets (as described in Young, 1996). These three behaviours are the ones most
frequently found in studies evaluating developmental care interventions related
to overstimulation (Aita, 1996; Gray et al., 1998; Lotas and Walden, 1996;
Stevens et al., 1996; White-Traut et al., 1994). Budgetary constraints precluded
the inclusion of individualized behavioural components brought forward by the
NIDCAP in the evaluation.

The programme implementation and its evaluation took place in a paedi-
atric hospital in the province of Quebec, Canada. An advanced practice nurse in
neonatology developed the training programme as part of her Master’s thesis
research (Martel, 2000). The ultimate goal of the programme was to increase 
the level of knowledge among nurses and the frequency of the three targeted
behaviours. Intermediate goals were to improve certain cognitive attributes 
postulated as influencing the targeted behaviours: beliefs, attitudes and inten-
tions (Fishbein and Ajzen, 1975). To this end, the programme emphasized the
acquisition of knowledge about the following issues:

! neurosensorial foetal development from conception to birth;
! the behaviour and development of full-term versus pre-term infants;
! the NICU ecology;
! the impacts of traditional care on premature infants in the NICU;
! sources of environmental stimulation (visual, auditory and tactile) and their

impact on premature infants and nurses;
! Als’ Synactive Theory of Neonatal Development and the Developmental

Care approach (Als, 1986), the basis for the NIDCAP;
! the essential role of the nurse in developmental care.

Participants were recruited on a voluntary basis from the three shifts of the
NICU. They attended an eight-hour training session in small groups of five to
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seven persons and received the equivalent of one day’s salary in compensation for
their time and expenses. The programme consisted of formal presentations on
the above topics. Other elements of the programme included informational
materials, videos, photograph quizzes and positioning practice periods super-
vised by a physiotherapist.

Evaluation
Fishbein and Ajzen’s (Ajzen and Fishbein, 1980; Fishbein and Ajzen, 1975) Theory
of Reasoned Action (TRA, see Figure 1) guided the programme evaluation.

This psychosocial theory explains voluntary behaviours in terms of cognitive
attributes: intentions, attitudes, social norms and beliefs. According to this 
theory, a person’s intention is the immediate determinant of a given behaviour,
defined as his or her motivation to perform that behaviour. An intention is influ-
enced in turn both by the person’s attitude towards the behaviour and by his/her
perceptions about the social norm related to performing that behaviour. Attitude
is conceptualized as the person’s favourable or unfavourable evaluation of the
targeted behaviour. This is a function of the person’s set of behavioural beliefs
about the consequences of performing the behaviour. Each such behavioural
belief is weighted by another belief related to the value that the person attaches to
the consequence. Attitude can be measured indirectly by computing the sum of
the products of ‘(behavioural belief) x (evaluation of the consequence)’. The sub-
jective norm is defined as a ‘person’s perception of the social pressures put on

MILETTE ET AL. :  DEVELOPMENT CARE TRAINING FOR NURSES

95

External 
variables

– Demographic
variables
– Personality
traits
– Attitudes
towards targets

Behavioural
beliefs

×
Evaluation of
consequences

Normative
beliefs

×
Motivation to

comply

Attitudes

Intentions

Social
norms

Behaviour
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Source: Ajzen and Fishbein, 1980: 84.
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him to perform or not perform the behaviour in question’ (Ajzen and Fishbein,
1980: 6). Similar to the attitudinal component, the subjective norm is influenced
by a set of weighted beliefs. (Because this study examined only the attitudinal
component, these will not be described.) According to the theory, all beliefs are
influenced by external variables such as knowledge, personality traits and demo-
graphic characteristics. This implies that, ‘in order to influence behaviour, we
have to expose people to information which will produce changes in their beliefs’
(Ajzen and Fishbein, 1980: 83). Thus educational strategies are particularly
important in this respect.

The TRA has been applied to the study of several health-related behaviours
(Godin and Kok, 1996), mostly in the field of social psychology where the theory
was developed initially (Azjen, 2001; Azjen and Fishbein, 1980; Blue, 1995;
Salazar, 1991; Weinstein, 1993). The theory has been applied in other disciplines
also, including nursing, where it has been used to investigate questions such 
as care for HIV-positive patients (Spence Laschinger and Goldenberg, 1993),
infection control practices (Kretzer and Larson, 1998), care for patients receiving
chemotherapy (Wallace et al., 1997) and attitudes toward dying patients
(Waltman, 1990). To our knowledge, the TRA has not been used extensively in
neonatology. A search of the literature revealed only two published studies: one
related to the behaviours of parents of premature infants (Kurtz et al., 1992) and
the second to nurses’ attitudes towards premature infants (Richey, 1988).

Given the programme’s emphasis on the modification of knowledge and
attitudinal variables, this study sought to examine its impact on the attitudinal
component of the TRA. No attempt was made to evaluate changes in the norma-
tive component. For the three targeted behaviours, we predicted that variables
related to knowledge and the attitudinal component of the TRA (beliefs, atti-
tudes, intention and behaviour) would improve following the nurses’ exposure
to the programme.

Method
Design and sample
This programme evaluation used a quasi-experimental one group pre-test/post-
test design (Burns and Grove, 1997). Out of the 42 participants who attended the
training programme, 31 responded to one or both questionnaires (see below).
The final sample was composed of the 24 participants who responded to both
pre-test and post-test questionnaires.

Participants
Nurses participated in the study on a voluntary basis, by responding to a posted
announcement which invited them to sign up if they were interested in the 
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programme. Almost 100 out of the 158 nurses on the unit volunteered for the
programme. This high demand could not be met for financial reasons, so priority
was given to nurses with a permanent full-time or part-time position on the unit.
Participant selection was based also on proportional representation from the 
different shifts. The intent was to maximize the exposure to developmental care
for the greatest number of nurses on the unit, hoping for a contamination effect
for non-participating nurses after the programme (Als, 1996). A total of 42 
nurses were selected to receive the training programme. They constituted the
convenience sample.

Data collection
Data was collected by two self-administered questionnaires. The first question-
naire (the TRA questionnaire) assessed the constructs taken from Fishbein 
and Ajzen’s theory. It was distributed one week before the training session and 
participants were instructed to complete and return it before the beginning of 
the training session (pre-test administration). The same questionnaire was 
distributed one month after completion of the training session (post-test admin-
istration). Participants had one week to complete and return it. The second 
questionnaire (the Knowledge questionnaire) assessed nurses’ knowledge about
various aspects of developmental care. It was administered twice: at the begin-
ning of the training session (pre-test) and at its end (post-test).

Measures
The Knowledge questionnaire assessed participants’ knowledge regarding the
various elements covered in the training programme (see above). Question 
formats included multiple-choice, true/false and association questions.

The TRA questionnaire was constructed using Ajzen and Fishbein’s method-
ology (Ajzen and Fishbein, 1980; Milette, 2000). It consisted of 27 questions
assessing behaviour, intention, attitude, behavioural beliefs and evaluations of
the consequences in relation to the three targeted behaviours. All items were
rated on a Likert scale. Four nurses specialized in neonatology and two research
experts evaluated the content validity of the questionnaire. Pearson coefficients
or Cronbach coefficients were computed for each scale; these ranged between
0.67 and 0.92.

The following is a description of the scales and items used for the behaviour
of placing a blanket over the incubator. The format used for the two other behav-
iours was identical.

Behaviour: this was evaluated with a single item – ‘During the last week of
work, how often did you place a blanket over the incubator of patients under
your care?’ The five-point response scale ranged from ‘never’ to ‘always’.

Intention: this was measured using a scale composed of two items – ‘In the
future, I intend to place a blanket on the incubator of the patients under my care’

MILETTE ET AL. :  DEVELOPMENT CARE TRAINING FOR NURSES

97

01_CHC 9_2  2/16/05  12:39 PM  Page 97



and ‘I am determined to place a blanket on the incubator of the patients under
my care’. The seven-point response scale ranged from ‘probable’ to ‘improbable’
and ‘true’ to ‘false’, respectively. Pearson coefficients for the three scales assessing
intentions (one for each behaviour) ranged from 0.71 to 0.83.

Attitude (direct measure): this was measured on a seven-item semantic 
differential scale. The question was: ‘From my point of view, placing a blanket on
the incubator of my patient is . . .’ Adjectives used were ‘good/bad’, ‘beneficial/
harmful’, ‘wise/foolish’, ‘useful/useless’, ‘safe/unsafe’, ‘effective/ineffective’ and
‘important/unimportant’. Cronbach coefficients for the three attitudinal scales
ranged from 0.84 to 0.91.

Beliefs (indirect measure of attitude): as suggested by Fishbein and Ajzen, a
pilot study was conducted to identify neonatal nurses’ salient beliefs about the
consequences of performing the three targeted behaviours. The results of the
pilot study were used in the construction of scales to measure beliefs. As for 
covering the incubator with a blanket, the pilot study identified five conse-
quences: ‘hinders seeing any change in colour of the premature infant’, ‘protects
the eyes of the premature infant’, ‘diminishes the environmental noise perceived
by the premature infant’, ‘promotes the physiological stability of the premature
infant’ and finally, ‘facilitates the rest of the premature infant’. Two scales were
designed using the consequences identified by the pilot study. The first scale 
consisted of five items assessing behavioural beliefs, that is, beliefs assessing the
perceived consequences of the behaviour. An example of an item from this 
scale is: ‘Do you believe that placing a blanket on the incubator of your patient
facilitates its rest?’ The seven-point response scale for this item ranged from
‘probable’ to ‘improbable’. A second scale contained five items assessing partici-
pants’ evaluation of each of these consequences. A sample item for this scale was:
‘In your opinion, facilitating the rest of the premature infant is . . .’ The seven-
point response scale ranged from ‘good’ to ‘bad’. An indirect measure of attitude
was obtained by summing the products of ‘(behavioural beliefs) x (evaluation)’
for each of the five consequences. Cronbach alpha coefficients for the three 
indirect measures of attitudes ranged from 0.69 to 0.80.

Questions on sociodemographic characteristics were included in the pre-test
questionnaire. The post-test version included a section inviting nurses’ comments.

Ethical considerations
The research protocol was approved by two ethics committees, one at the hospi-
tal site and the other at the University of Montreal.

Data analysis
To facilitate comparisons across constructs, the mean scores for each scale 
were calculated by adding all the item scores and then dividing the total by the
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number of items. Descriptive analyses were performed to highlight response 
patterns. Comparisons were made between pre- and post-test scores for each
scale using Student t-test for related samples. The Bonferroni procedure was used
to control for the number of tests carried out. The p value used to consider results
significant was p ≤ 0.004.

Results
Participant characteristics
As detailed in Table 1, slightly less than half the participants had a part-time 
position and the rest worked full-time. The majority worked on the day shift 
and about a quarter worked on the night shift. A majority of respondents had a
college diploma as their final degree. The mean age of the participants was 38
years, with the majority over 30 years of age. Their experience on the unit showed
a U-shaped distribution, with most of the nurses reporting either less than 10
years or more than 20 years of experience. All nurses were women.
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Characteristics Percentage (%)

Working status
Full-time 54.2
Part-time 45.8

Work shift
Day 43.5
Evening 30.4
Night 26.1

Education
College 66.7
Bachelor 25.0
Master 8.3

Age
25–30 years 15.7
31–35 years 31.7
41–45 years 20.9
45 years and over 31.7

Work experience
10 years and under 43.5
11–20 years 13.0
21 years and over 43.5

Table 1. Participant characteristics
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Knowledge
Mean scores for the knowledge test at the pre-test and post-test were 81.9 percent
and 92.9 percent respectively, which was a statistically significant difference (p <
0.05).

TRA variables
Table 2 presents the results for the TRA variables. 

The first finding of interest is that all measures for study constructs increased
at the post-test. However, taking the Bonferroni correction into account, the pre-
test/post-test difference reached significance (p ≤ 0.004) for only seven variables.
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Pre-test Post-test 
Variable Mean S.D. Mean S.D. t-test p-value

Attitudes (indirect measure)
(1) Use of blanket over the incubator 4.33 1.57 6.26 1.57 4.58* 0.00
(2) Decrease in conversational intensity 4.59 1.74 5.53 2.04 2.23 0.04
(3) Optimal positioning of the baby 

with blanket rolls 4.36 .89 5.00 .844 3.56* 0.00

Attitudes (direct measure)
(1) Use of blanket over the incubator 5.61 .61 6.53 .45 6.73* 0.00
(2) Decrease in conversational intensity 6.01 .47 6.54 .56 5.87* 0.00
(3) Optimal positioning of the baby 

with blanket rolls 6.28 .48 6.76 .34 4.75* 0.00

Intentions
(1) Use of blanket over the incubator 6.27 .57 6.85 .35 4.75* 0.00
(2) Decrease in conversational intensity 6.40 .55 6.73 .42 2.50 0.02
(3) Optimal positioning of the baby 

with blanket rolls 6.75 .42 6.80 .39 0.44 0.66

Behaviors
(1) Use of blanket over the incubator 3.44 1.38 4.26 1.32 2.50 0.02
(2) Decrease in conversational intensity 3.63 .97 4.17 .70 3.41* 0.00
(3) Optimal positioning of the baby 

with blanket rolls 4.50 .72 4.75 .44 1.81 0.08

* p ≤ 0.004; df : 23

Table 2. Pre- and post-test results for the TRA variables
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Constructs related to the use of a blanket over the incubator were found to be the
most amenable to change, with a significant increase in the direct and indirect
measures of attitude and the intention measure. However, no significant differ-
ence was found in the behavioural measure for this behaviour. A second interest-
ing result was the post-test increase in both the direct and indirect measures of
attitude for the construct related to the positioning of the baby with rolled 
blankets. No other differences were observed for this behaviour. Finally, there
were significant differences in the direct measure of attitude and behaviour for
the constructs related to decreasing the intensity of the conversations near the
incubator. In general, the attitudinal variables (direct and indirect measures)
emerged as the most amenable to change.

Results of the qualitative analysis of participants’ comments
Ten participants provided comments in the final section of the post-test ques-
tionnaire. The content analysis revealed that all the comments were positive (see
Table 3), with most of them relating to nurses’ satisfaction with the programme. 

Some participants reported a difference in their care behaviours after being
exposed to the programme. Others emphasized the positive consequences of
developmental care for infants. Many suggested offering the programme to all
the nurses in the unit, other health care professionals interacting with premature
infants and family members.

Discussion
Developmental care has garnered much interest among clinicians and researchers
in recent years. A review of the literature shows that most research efforts have
been concerned with the impact of such care on the health and development of
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Themes Frequency

All nurses should be offered the programme 5
The programme had a positive impact on my care 3
All health care professionals as well as families should be 
offered the programme 3
The programme had a positive impact on my patients 2
Need for more training activities 1

Table 3. Themes identified by the content analysis of nurses’ comments
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premature infants (Als, 1998; Lotas and Walden, 1996; Peters, 1999; Stevens et al.,
1996; Symington and Pinelli, 2002). To our knowledge, the issue of professional
development and training in developmental care has been studied very little.
Because professional practices are such a key component of developmental care, it
is crucial to design and offer attractive and effective training programmes
(Robinson, 2003). The present study is important in how it may help to fill this gap
in knowledge and demonstrate the potential benefits of an innovative develop-
mental care training programme for neonatal nurses.

The first important finding was the favourable reception that the nurses gave
to the training programme. Nearly two-thirds of the invited professionals volun-
teered to participate in the programme. Of the selected participants, a sizeable
proportion expressed their satisfaction with the activities. Clearly, developmental
care is raising a lot of interest among nurses and there is a need to offer adapted
educational opportunities that will facilitate the implementation of innovative
practices in this field. A second interesting result was a demonstrated capacity for
change in numerous constructs of interest. Seven out of the 12 TRA variables
showed a significant increase between the pre-test and the post-test. Variables
related to the direct and indirect measures of attitudes emerged as particularly
amenable to change, with five out of six variables increasing significantly after
exposure to the programme. Such a result is particularly interesting, considering
the significantly higher levels of knowledge also observed at the end of the train-
ing session.

Of course, the absence of a control group precludes making a definitive con-
clusion about the impact of the programme. However, a detailed documentation
of the NICU situation during the study period led us to conclude that no relevant
external events could reasonably be at the source of the improvement in these
variables. Future studies should include a control group to establish firmly that
other potential sources of bias, such as the repetition of the measure (Campbell
and Stanley, 1966), do not contribute to the observed effects and that the train-
ing activities are the sole causal agent. Furthermore, we need to highlight that
some of the non-significant variables showed very high levels at the pre-test, 
particularly those related to intention and behaviours, suggesting a possible 
ceiling effect for certain variables. Perhaps the exposure of some participants to a
short training activity offered five years earlier in the NICU could explain 
such high baseline levels. Future studies should document in detail participants’
previous experiences with developmental care and should control for such 
characteristics when evaluating the impact of training activities.

The behavioural component was assessed by self-report. As Ajzen and
Fishbein (1980) have mentioned, there could be a difference between declared
and actual behaviours. If feasible, future studies should include an observational
measure of these behaviours.

Another relevant issue is related to the social norm component of the TRA.
The educational programme emphasized the transmission of knowledge and the
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modification of attitudes. No formal activities targeted social norm. While our
results showed the potential of the programme to change the attitudinal compo-
nent, Fishbein and Ajzen’s theory reminds us that activities aimed at modifying
the normative component (social norm and normative beliefs) also might be
indicated, to maximize the impact of the programme on the nurses’ intentions
and behaviours. For example, implementing institutional policies that encourage
developmental care could help to raise nurses’ perceptions that they are expected
to perform the recommended behaviours. In turn, such perceptions should
influence their intentions and behaviours positively. Future research should 
definitely consider such hypotheses.

A further issue limits the interpretation of these findings. As this study was
conducted on a convenience sample of nurses, many of whom had been sensi-
tized already to the developmental care topic, certainly we are not in a position to
generalize our findings to other groups of nurses. Future evaluative studies
should consider larger samples and a variety of practice contexts.

Despite these limitations, the present study has several noteworthy features.
First, our experience, as well as that of others in the field (Aita and Snyder, 2003;
Robinson, 2003) shows that developmental care elicits a high level of interest
among NICU nurses and that a programme of the type implemented here is an
attractive vehicle to help them better implement this care. Second, the findings
clearly show that the key variables (attitude, intention, behavioural variables)
postulated to influence nurses’ developmental care practices are amenable to
change. Furthermore, the findings show that the programme is likely to be at the
root of the observed changes. More research is needed to draw a more definitive
conclusion about the impact of such programmes and to refine our knowledge of
their mechanisms of action (Robinson, 2003). Up until now, the issue of pro-
fessional training in developmental care has not been the subject of many 
studies. We hope that this first effort will encourage the pursuit of research in this
important sector of neonatal care. Ultimately, we think that such small-scale
evaluations as well as more ambitious evaluation projects will help to convince
nurses, planners and decision-makers of the potential that developmental care
offers for the health and development of premature infants.
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