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Abstract

Background: Neonatal intensive care unit (NICU) developmental care refers to interventions in the infant’s environment in neona-
tal intensive care unit to reduce environmental stresses and provide greater family-infant compatibility.
Objectives: The aim of this study was to assess current developmental care performance and factors influencing implementation
of this care at NICUs in Tehran, Iran.
Methods: This cross-sectional study as part of a larger mixed method study assessed the quality of developmental care in Tehran
NICUs. The study was performed on 400 nurses working in level III NICUs in 27 hospitals of Tehran during years 2014 and 2015.
Data were collected using two scales, "NICU developmental care assessment (NDCA) scale " and "NICU developmental care structural
(NDCS) checklist". The scales validity was detected by content, face and construct and reliability by internal consistency and test-
retest. The overall and each domain score were calculated in percentages. Data were analyzed using the SPSS-21 software using
descriptive statistics tests and regression analysis.
Results: The total score of quality of providing developmental care was 74.84%. Among all domains, "daily routine care" had the
highest score (85.67%) and "sleep and pain care" had the lowest score (66.63%). Total score of structure was 43.06%. The number of
neonates admitted per day (B -0.328, P = 0.019) and number of infants managed by each nurse (B -2.543, P = 0.019) were significant
predictor variables for better quality of total developmental care.
Conclusions: The number of infants cared and admitted were the only significant factors contributing to high quality of develop-
mental care. Therefore, it is reasonable to assume that in case of Tehran, work-load and structure of services should receive greater
attention.

Keywords: Neonatal Intensive Care Units, Developmental Care, Quality of Care, NICU Developmental Care Assessment (NDCA)
Scale, NICU Developmental Care Structural (NDCS) Checklist

1. Background

Every day, a significant number of neonates are admit-
ted to neonatal intensive care units (NICU). Some of the
main reasons behind NICU referrals are preterm birth and
low birth weight. Every year, 15 million infants are born
prematurely worldwide (that is one per ten infants) (1, 2).
At a death rate of 15%, premature birth is the leading cause
of infant mortality and also the cause of long- and short-
term complications, including cerebral palsy, intellectual
disability, hearing and visual disorders (3). Infants born
preterm between 32 and 36 weeks are two to three times
at greater risk of perceptual motor disorders compared
to term infants (4), due to infant’s premature organs and
thus inability to cope with environmental stresses (5). This
problem is addressed through developmental interven-
tions provided around the infant’s environment at NICU to
reduce environmental stresses and provide greater family-

infant compatibility. This care has been able to enhance
infant outcomes such as weight gain, onset of oral feed-
ing, self-regulation, and satisfaction of the family and care
providers (6, 7). Several theoretical models have explained
components of such cares. Built on an earlier theory of
neonatal behavior by Brazelton, synactive theory by Als
proposed a major reformulation of developmental care in
1979, which provided the basis for the "universe of devel-
opmental care" (UDC) in 1989 (8). Based on the UDC, five
major aspects have been expressed for developmental care
at NICU, including sleep care, pain and stress assessment
and management, routine daily cares, appropriate envi-
ronment, and finally, family-oriented care. Also based on
UDC, the "integrated neonatal care" model was proposed in
2013, which emphasized two other aspects ("improved nu-
trition" and "positioning"), along with environmental im-
provement, parents participation, sleep care, reduced pain
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and stress, and skin care (9).
Developmental care as a new method of neonatal care

requires major changes in attitude and practice of pro-
fessionals. Consequently, after such changes are in effect,
the result of quality of care should be evaluated. Previ-
ous studies have assessed quality of developmental care,
including the study of Zhang from China and Valizadeh
from Iran that assessed developmental cares in NICU us-
ing tools containing four standard cares including individ-
ualized care, parents and family involvement, collabora-
tion of healthcare providers, and environmental control
(10, 11). A study in Italy assessed quality of developmen-
tal care at the NICU using a checklist of "infant-oriented
care" and "management of pain" areas with two separate
indices. Previous studies determined that the quality of de-
velopmental care provided to preterm infants is affected
by certain contributing factors, such as nurses’ age, years
of work experience, educational level, nurse–patient ratio,
etc. (10).

2. Objectives

In Iran, developmental care has gained special atten-
tion during the past few years. Since assessment of this
care is essential in the healthcare system, this study was
conducted to assess quality of developmental care pro-
vided in NICUs and factors affecting it in Tehran, Iran. Bet-
ter understanding of the current situation of this care
could be useful for necessary intervention to improve qual-
ity of developmental care in the future.

3. Methods

This cross-sectional study assessed the quality of devel-
opmental care in Tehran NICUs and related factors.

3.1. Data Collection Tools

Developmental care performance was assessed by
NDCA scale and structural component of NICU was as-
sessed by NDCS checklist, designed by the research team
(12). The scale and checklist were designed in qualitative
and quantitative phases. In the qualitative phase, 30 ex-
perts in neurodevelopmental care were asked to identify
the criteria needed for assessment of these cares using the
Delphi method, taking into account conditions at NICUs of
Iran. Thus, the initial tools were developed in five Delphi
rounds by implementing views expressed by experts and
in accordance with review of the literature. In the quantita-
tive phase, validities and reliability were assessed and con-
firmed. The NDCA scale contains 76 items scored according
to a ten-point Likert scale from one (the worst condition)

to ten (the best condition). It contains five domains of sen-
sory (10 items), family-centered (18 items), sleep, pain and
stress (18 items), daily routine (20 items), and management
(13 items) cares. The overall and each domain score were
calculated in percentages. The validity of the question-
naire was assessed by content (qualitative-quantitative),
face (qualitative-quantitative), and construct (exploratory
factor analysis) methods. The questionnaire was reliable
with Cronbach’s alpha of 0.93 and intraclass correlation
coefficient of 0.9.

The NICU developmental care structural checklist con-
tained 78 items and three domains of space, facility control
of environment and human resource management. Items
were scored in three point Likert scaling including: "Yes
completely"," Yes partially" and "No". Its reliability was con-
firmed with Cronbach’s alpha, equal to 0.92.

A questionnaire on NICU nurses’ demographics and
specifications asked about factors such as nurse’s age,
work experience, educational level, knowledge, and famil-
iarity of developmental care, number of neonates admit-
ted per day, and number of infants managed by each nurse.

3.2. Sampling and Sample Size

In this study, 400 NICU nurses participated using the
convenient sampling method. For participation a mini-
mum of six months of working at NICU was required.

3.3. Study Setting

This study was conducted at level III NICU in 27 hospi-
tals, including 12 teaching, seven public, and eight private
hospitals in Tehran.

3.4. Procedures

The study was approved by the ethics committee of
the University of social welfare and rehabilitation sci-
ence (SWR.REC.1393.151), and conducted between Novem-
ber 2014 and August 2015. The NDCA Scale was completed
by eligible NICU nurses. The NDCS checklist was completed
by head nurse of each NICU.

3.5. Data Analysis

Descriptive statistics were computed for all partici-
pants’ characteristics and their units. Multiple linear re-
gressions were performed to determine whether there
were any variables that predicted quality of developmen-
tal care provided at NICUs. Before using regression anal-
ysis, Pearson’s correlations were conducted. The score of
care was assessed in percentages for each domain and the
whole scale. Data were analyzed using the SPSS-21 software.

2 Iran J Pediatr. 2017; 27(1):e6733.

http://ijp.tums.pub


Soleimani F et al.

4. Results

Mean age of participating NICU nurses was 33.79±6.49
years. The majority of the participating nurses had Bach-
elor’s degrees (BSc) (90.4%), while 9.6% of the nurses had
Master’s and PhD degrees. Table 1 presents NICU turnover
and participant information including daily and monthly
infant admissions, mean age of participants and work ex-
perience. Overall, 58.9% of participants were relatively and
28.9% were fully familiar with developmental care, while
12.2% had no familiarity. The total mean score of quality
of providing developmental care was 74.84%. Among all
domains, "daily routine care" had the highest (85.67%) and
"sleep and pain care" the lowest (66.63%) score. Total score
of structure was 43.06%. Table 2 shows the mean score of
providing developmental care and structure score in total
and for each sub-domain. The results of multiple linear re-
gressions showed that lower number of infants managed
by each nurse, lower work experience at NICU and lower
number of neonates admitted per day were significant pre-
dictors for better quality of developmental care. The signif-
icant predictors for better quality of total developmental
care included the following: number of neonates admit-
ted per day and number of infants managed by each nurse.
These predictors together explained nearly 10% of the vari-
ance in better quality of developmental care. Results of
multiple linear regression suggested that there was a neg-
ative linear relationship between "number of neonates ad-
mitted per day" and "daily routine cares", "family-centered
care", "sensory cares" and "pain and sleep cares". There was
a negative linear relationship between "number of infants
managed by each nurse" and "work experience at the NICU"
and sensory cares.

We did not find any correlation between structural
score and variables such as "work experience in NICU" and
"number of neonates admitted per day". Table 3 shows
summery of multiple linear regressions predicting factors
for quality of developmental care. No correlation was
found between structural score and developmental care
score at total or each sub-domain.

5. Discussion

Today, quality assessment is routinely used to identify
inefficient performance in healthcare systems (13, 14). The
present study was conducted to assess quality of develop-
mental care provided in NICUs and factors that affected it
in Tehran, Iran.

In this study quality of developmental care score in
all five domains was 74.84%; Valizadeh in Tabriz reported
this score as 76% (11). In a study by Godarzi, developmen-
tal care score at nine teaching hospitals in Tehran was re-

ported as 66.53% (15). In the present study, teaching hospi-
tals score was 67.59%, which agrees with the score found in
the study of Godarzi (15). In a study by Zhang on nine hos-
pitals in China, score of developmental care was 87% (10).
The poor developmental care scores in the present study
may be attributed to the novelty of such cares in Iran. De-
velopmental cares have recently gained particular interest
in Iran, and a nationwide program is now being prepared
and implemented for training nurses and preparing hos-
pitals (16).

In the present study, daily care (nutrition, position, and
skin care) was ranked first among all domains of devel-
opmental care (85.67%). Other researchers including Val-
izadeh et al. (11) and Zhang et al. (10) did not report the do-
mains separately, making a comparison impossible. How-
ever, in the study of Godarzi (15) conducted in teaching hos-
pitals, a separate score was found for the daily cares do-
main (79.02%), which agrees with that found in the present
study. The high score in this domain may be justified by
the fact that nutrition, position and skin cares are consid-
ered among the most elementary of neonatal cares. There
is also high emphasis placed on many of Iran’s studies on
interventions such as kangaroo care and breast-feeding.

As the second domain, family care including family
participation in care, interaction with family, training, and
respect for the family had a score of 83.31%. This domain
was reported 75% in the study of Godarzi (15) and 86% in
Zhang’s study (10). In every study on developmental care,
family has been considered the main component in pro-
viding appropriate neonatal care. Family-oriented cares
have been able to improve frontal brain activity in sleep,
weight gain, discontinuation of incubation, and onset of
breast-feeding (17-20).

Hospital management was the third domain including
developmental care support, teamwork, training of nurses
and assessment of cares by departmental and hospital
managers. Despite being an important part of providing
the right developmental care (21), management has less
often been assessed as a separate variable. In the present
study, management was identified as the third domain in
developmental care with a score of 69.26%, indicating the
need for greater consideration to provide better develop-
mental cares in pediatric hospitals.

As the fourth domain, sensory care including control
of noise, light, odor or aroma, and touch scored 69.32%.
In studies by Valizadeh (11) and Godarzi (15), this domain
scored 75.5% and 65.27%, respectively. Intensity of odor,
noise and light at NICU can act as stimulants and cause
stress to premature organization. In Iran, studies on light-
ing and noise have shown that these factors are controlled
in only 50% of NICUs (22). In America, NICU noise level was
also reported above the permissible level (23, 24).
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Table 1. Characteristics of the Participants and Neonatal Intensive Care Unit Admissions

Characteristics Mean ± SD Maximum Minimum

Age of participants, y 33.95 ± 6.049 22 55

Work experience, y 4.77 ± 5.615 1 33

Work experience at the NICU, y 5.89 ± 4.586 1 29

Mean number of neonates admitted per day/NICU 3.59 ± 4.627 20 1

Mean number of neonates admitted per month/NICU 65.89 ± 107.971 500 4

Number of infants managed by each nurse/ day 3.12 ± 1.051 5 1

Table 2. Developmental Care and Structure Scores in Evaluated Neonatal Intensive Care Units

Mean SD Minimum Maximum

Total Developmental Care score 74.8404 9.69268 52.74 88.51

Daily routine care 85.6728 7.19425 63.29 92.59

Family-centered 83.3184 10.05070 57.69 94.57

Management 69.2600 12.26849 32.29 86.54

Sensory 69.3200 10.93687 43.25 85.51

Pain and sleep 66.6309 14.56428 39.37 90.23

Total Structural Score 43.0617 6.37506 33.33 56.33

Space and Facility 46.4074 7.90939 31.00 61.00

Control of environment 27.1852 5.15929 19.00 38.00

Human resource management 55.5926 8.92386 38.00 75.00

Table 3. Predicting Factors for Quality of Developmental Care in Neonatal Intensive Care Units (Linear Regression Method)

Domain Model Coefficientsa Coefficientsb t P

B SD Error Beta

Daily routine care
Constant 91.757 3.931 23.343 < 0.001

Number of neonates admitted per day -0.518 0.094 -0.308 -5.486 < 0.001

Family-centered
Constant 84.293 4.492 18.765 < 0.001

Number of neonates admitted per day -0.574 0.109 -0.295 -5.274 < 0.000

Sensory

Constant 75.673 4.950 15.289 < 0.001

Work experience at NICU -0.505 0.231 -0.106 -2.183 0.030

Number of infants managed by each nurse -3.620 0.967 -0.214 -3.743 < 0.001

Number of neonates admitted per day -0.492 0.130 -0.215 -3.775 < 0.001

Pain and sleep
Constant 64.714 6.937 9.328 < 0.001

Number of neonates admitted per day -0.353 0.168 -0.135 -2.097 0.037

Total Developmental care score

Constant 76.958 5.379 14.308 < 0.001

Number of infants managed by each nurse -2.543 1.080 -0.173 -2.354 0.019

Number of neonates admitted per day -0.328 0.139 -0.173 -2.358 0.019

aUnstandardized.
bStandardized.

Sleep and pain as the fifth domain was included in
sleep control and positioning; assessment and reduction
of pain were scored 66.63%. In various developmental care
models, sleep and pain are regarded as two separate do-

mains, but in the present study, according to the designed
scale, both were placed in one domain. In the study of Go-
darzi (15), sleep care scored 65.43%. The right sleep con-
ditions and pain control are the two highly important as-
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pects of developmental cares. Sleep and sleep-awake cy-
cle are essential to neural and sensory processing, learn-
ing, memory development, brain development, and abil-
ity for constant changes against stimuli (25). Impaired
sleep leads to physiological instability and reduced brain
plasticity, resulting in reduced optimal development of a
preterm infant (26).

Based on results of the present study, structural check-
list score was 43.0617%, which is not appropriate. Structural
factors such as physical location of NICU, space and facil-
ities for family accommodation, facilities to control light
and sound, and follow-up facility after discharge as well
as number and attitude of nurses, neonatal and pediatric
specialists, occupational and physical therapists, and au-
diologists are necessary for providing an optimal develop-
mental care (21, 27). Therefore, modifications in the setting
and physical environment of NICU, changes in profession-
als’ attitude and teamwork training are the most impor-
tant factors for the implementation of developmental care
in Iranian NICU settings.

For evaluating the influencing of nursing character-
istics and hospital factors (number of infants admitted
per day, number of doctor, etc.) on quality of develop-
mental care, primarily Pearson correlation and then mul-
tiple liner regression were used. The results of regression
showed that lower number of infants managed by each
nurse, lower number of neonates admitted per day and
lower work experience in NICU were predictive for better
quality of developmental care. Developmental care is very
accurate and time-consuming method of care and not easy
to implement in any professional field. As a consequence,
large number of nurses, who spend more time in contact
with the infant and their families, are required for provid-
ing developmental care (28). Many studies acknowledge
that the large number infants under the supervision of
each nurse or inappropriate nurse-to-patient ratios are a
very important factor in the quality of developmental care.

According to the obtained results, surprisingly, higher
work experience at the NICU had led to lower quality of de-
velopmental care in sensory care sub-scale domain. This
could be due to the significant benefits of newer develop-
mental care versus the traditional methods used by the
more experienced staff. An efficient developmental care
initially requires an acceptance of the need for new men-
tality and practical methods. Once there is a broad under-
standing of the need, a knowledgeable team of profession-
als with expertise in such new methods can significantly
help boost the quality of developmental care. This process
requires a change in attitude and behavior, which in the
field of medicine, is translated into improved quality of
care.

5.1. Conclusion

The results obtained in this study indicate that while
developmental care is beginning to grow in the practical
aspect in Iran, more attention to it as a new approach is
essential. Developmental care includes multiple domains
and status of care in each of the domains can indicate
weaknesses in providing these cares, and to improve them,
appropriate planning is required. Improvements in qual-
ity of care provided by the healthcare system can be iden-
tified through reassessment of these cares in the future.

5.2. Strengths and Limitations

Despite the limitations, this study had positive points
which include: use of national scales with complete psy-
chometric assessment, assessment of all aspects of devel-
opmental care including hospital management, adequacy
of sample size and the number and diversity of hospitals.
In this research, along with nurse’s performance, the struc-
ture and facilities of NICU was also evaluated. The main
limitation of this study was that while nurses’ attitudes
and beliefs are important and influential factors on perfor-
mance of developmental care, these factors were not mea-
sured thoroughly.
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