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Abstract

Background: Technological advances in neonatal care have increased the survival rate of preterm infants, but they have not been
able to reduce the risk of the multiple complications developing in them.
Objectives: To determine the short-term effects of developmental care on preterm infants.
Methods: The present quasi-experimental study was conducted on 105 preterm infants (three groups of 35) born in Al-Zahra hospital
of Tabriz, Iran, from September 2013 to November 2015. The sampling method was convenience, based on study’s eligibility criteria.
The control group received no developmental care. Intervention group 1 received developmental care at the neonatal intensive care
unit and the neonatal ward, and intervention group 2 received developmental care from birth in the delivery and operating rooms
and continued to receive it at the NICU and the neonatal ward. Short-term neonatal outcomes were analyzed with descriptive and
inferential statistics.
Results: The overall duration of hospital stay was significantly shorter in intervention group 2 compared to the control group (mean
difference: - 13.6; confidence interval: -24.8 to -2.4; P = 0.013) and intervention group 1 (-12.5; -23.7 to-1.3; P = 0.024), and the duration
of NICU stay was also shorter in intervention group 2 compared to the control group (-12.4; -22.2 to -2.5; P = 0.009). The incidence of
sepsis was significantly lower in intervention groups 1 and 2 compared to the control group, and the incidence of prematurity ane-
mia and the need for blood transfusion were also significantly lower in intervention group 2 compared to intervention group 1 and
the control group (P < 0.05). No significant differences were observed between the groups in terms of neonatal growth parameters
at full term corrected age.
Conclusions: The results obtained showed that developmental care for preterm infants, especially when initiated as early as in the
delivery and operating room, can improve certain short-term neonatal outcomes.
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1. Background

Preterm birth refers to birth before the 37th week of
gestation and is considered as a major problem in mater-
nal and neonatal health causing neonatal morbidity and
mortality (1). Approximately 13 million preterm births oc-
cur across the world every year, with a reported prevalence
of 5% to 12% in developed and 40% in developing countries
(2). Sporadic studies conducted in Iran have reported the
prevalence of preterm childbirth as 7% to 8% (3).

Technological advances in neonatal care have in-
creased the survival of preterm infants, but they have
failed to reduce the risk of the serious complications af-
fecting them (4). Respiratory distress syndrome (RDS),

broncho-pulmonary dysplasia (BPD), apnea, necrotizing
enter colitis (NE), retinopathy(ROP), patent ductus arte-
riosus (PDA), intra-ventricular hemorrhage (IVH), anemia,
hypoglycemia, growth retardation, and cerebral palsy are
some of the short- and long-term complications in preterm
infants (5).

Right after birth, preterm infants become exposed to
various stressors in the delivery and operating rooms, the
neonatal intensive care unit (NICU) and the neonatal ward.
These include painful stimuli, sleep disruption, high lev-
els of light and noise pollution, and separation from the
mother, which are strikingly different from the environ-
ment experienced in the mother’s womb, and since they
are unable to control the incoming stimuli, the neonates
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get easily stressed, thereby, getting exposed to higher risk
of hypoxia, apnea, and fluctuations in blood pressure (2, 6,
7). Such a highly stressful environment can adversely affect
the infants’ vision, hearing, sleep patterns, and neurobe-
havioral development (8, 9).

To prevent these problems, many clinicians and re-
searchers have begun to focus on improving the NICU en-
vironment for neonates and parents using developmen-
tal care programs (7, 10, 11). A pilot of developmental care
project began in Iran in 2013 in four hospitals including
Al-Zahra Hospital of Tabriz. Developmental care is a stress-
mitigation approach using nursing and medical interven-
tions (11, 12). These interventions have been developed
for proper neonatal neurobehavioral development and in-
clude the reduction of environmental stressors known to
cause physiological and behavioral disorders such as Light
and noise reduction, clustering in nursing care, parental
participation, and special support techniques (such as us-
ing special pacifiers, creating opportunities for grabbing,
swaddling and nesting), and Kangaroo mother care (13).

Many studies have shown that modifying care tech-
niques in such a way as to reduce neonatal stress and
pain improves their neurobehavioral and clinical func-
tions (14); yet, not all studies indicate the usefulness of de-
velopmental care (6, 7), and most of these studies have ex-
amined the newborn individualized developmental care
and assessment program (NIDCAP) which has been started
to establish in NICUs (4, 14-16).

In a meta-analysis conducted on the effect of NIDCAP
on neonatal outcomes, Jacobs et al. (2002) concluded that
there is no definite evidence confirming the positive ef-
fects of developmental care and argued that further stud-
ies are required with larger sample sizes and longer follow-
up periods (15).

In a systematic review study, Symington et al. (2003)
reported limited evidence on the benefits of developmen-
tal care on respiratory protection, hospital stay, and devel-
opmental costs and outcomes at the modified age of 24
months in preterm neonates (17).

Considering the contradictory findings, the need for
further research about developmental care’s outcomes
was recommended in previous studies (13, 16, 18-21). Devel-
opmental care is very new in Iran and since the researcher
was unable to find any studies on the initiation of devel-
opmental care from the moment of birth in the delivery
and operating rooms, where infants are exposed to high
levels of light and noise, painful stimuli, and severe stres-
sors; and given that, since like any other new intervention,
the initiation of developmental care from birth requires
precise scientific evaluation prior to a routine application,
the present study was conducted to determine the effects
of developmental care on short-term outcomes in preterm

infants born before the 33rd week of gestation at Al-Zahra
hospital in Tabriz, Iran.

2. Objectives

To determine the short-term effects of developmental
care on preterm infants.

3. Methods

3.1. Study Design and Participants

The present quasi-experimental study has been con-
ducted at Al-Zahra hospital (a tertiary referral hospital lo-
cated in Tabriz city, north – west of Iran) from Septem-
ber 2013 to November 2015. The research proposal was ap-
proved by the women’s reproductive health research cen-
ter and the ethics committee of the Tabriz University of
Medical Sciences (code: 9345) and registered at the IRCT
registration site (IRCTID: IRCT20140517556 3N5).

The study inclusion criteria consisted of the inborn
neonates with gestational age of 26 - 32 weeks and birth
weight of 600 to 1500 grams, from the mothers who did
not use alcohol and opiates during pregnancy and re-
ceived mechanical ventilation or CPAP in the first three
hours after birth which continued for at least 24 hours.
The neonates with chromosomal abnormalities or congen-
ital anomalies, severe congenital infections (TORCH and
HIV), those who required surgery, and inappropriate birth
weight for gestational age (LGA and SGA) were excluded
from the study.

3.2. Sampling and Intervention

The data presented in this article is part of a large study
carried out by the authors. The sample size was, there-
fore, determined according to a study by Vameqi et al. (22)
and taking into account the results obtained from all the
ASQ (ages and stages questionnaire) subscales, estimating
a 20% increase in the mean neonatal developmental and
with a confidence interval of 90% and a statistical power of
90% (M1 = 51, M2 = 61.2, sd1 = sd2 = 12.8, β = 0.20, α = 0.05).
Considering a potential sample loss of 10%, the sample size
was determined 105 which was divided in three groups of
35.

Convenience sampling was performed in three groups.
The first group was the control group, selected from

the medical records of eligible neonates hospitalized in
Al-Zahra hospital’s NICU before December 2013 (as no de-
velopmental care was performed in the NICU or neonatal
ward until this date).

The second group, intervention group 1, received de-
velopmental care at the NICU and neonatal ward, included
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reduction in light and noise pollution, pain management,
positioning the neonate and nesting and parental training
and involvement in their neonatal care and KMC.

The third group, intervention group 2, received devel-
opmental care just from the delivery and operating rooms,
which was continued at the NICU and the neonatal ward.
The developmental care measures included milking of the
cord (cord was clamped and cut at approximately 20 cm
distal to umbilicus and milked from distal toward infant 3
times, then clamped 2 to 3 cm from the umbilical stump)
(23), covering the neonate’s eyes with a cap for reducing the
exposure to light, the allocation of a low noise setting for
preterm deliveries, positioning the neonate, and using cov-
ered incubators for their transfer.

The three groups were matched in terms of birth
weight and gestational age at birth.

3.3. Data Collection

Written consent was obtained from the neonates’
mothers in all the three groups and the severity of the
neonates’ conditions was assessed according to the CRIB
(clinical risk index for babies) score for assessing initial
neonatal risk. The researcher filled out questionnaires re-
garding mothers’ demographic- obstetrics history, med-
ical background of infants and neonatal outcomes from
birth to their discharge from the hospital according to
their medical records. The neonates were discharged from
NICU to Neonatal unit when they no longer needed me-
chanical ventilation or CPAP for a 24-hour period and
weighed more than 1,200 grams, and they were discharged
from the hospital when they no longer required supple-
mental oxygen and were able to feed orally. All the three
groups of neonates were assessed in terms of growth pa-
rameters at full term corrected age (38 to 42 weeks) at the
neonatal clinic. Weight was measured with a Seca- Infant
weighing balance, Length was measured with a seca height
gauge in the supine position, and the head circumference
was measured with a normal non- stretch tape and the in-
struments used in all groups were the same. All of the mea-
surements were done by the same researcher.

The short-term medical outcome variables included
the duration of hospitalization in neonatal intensive care
unit and neonatal ward, need for respiratory support (ie,
mechanical ventilation, CPAP, and oxygen) or surfactant,
growth parameters at corrected age of full term, the inci-
dence of RDS, IVH, BPD, PDA, sepsis, retinopathy of prema-
turity, meningitis, necrotizing enterocolitis, pneumotho-
rax, osteopenia, anemia of prematurity, and gestational
age and weight at discharge.

Initial neonatal risks were evaluated by using CRIB
score and their birth weight, gestational age, maximum
and minimum inspired oxygen concentration, maximum

base excess in the first 12 hours, and congenital anomalies
were scored (24).

Neonatal developmental care during the hospital stay
was offered by trained personnel and the research team
gave the hospital personnel and the parents any necessary
training for parental involvement in neonatal care during
the hospitalization. The outcome evaluator and the data
analyst were blinded to the study groupings.

3.4. Data Analysis

The obtained data were analyzed using SPSS-21 soft-
ware. Descriptive statistics were used to describe the vari-
ables including the mean (SD), median (IQR), and num-
ber (percentage). The qualitative variables were compared
between the three groups using the Chi-square test and
Fisher’s exact test; and for comparing the quantitative vari-
ables between the groups, the One-Way ANOVA for nor-
mal distributed variables and the Kruskal-Wallis tests for
non-normal distributed variables were used. The Mann-
Whitney’s, Chi-square, and Tukey’s post-hoc tests were used
for the paired comparison of the groups. The normal distri-
bution of the quantitative variables was assessed using the
K-S test, and the non-normally distributed variables were
converted using appropriate methods. The level of statisti-
cal significance was set at P < 0.05.

4. Results

The study has been conducted on 105 neonates born
at 26 to 32 weeks of gestation who were all assessed in
terms of growth parameters at full term corrected age at
the neonatal clinic. The neonates who died in the hospital
or who were transferred to another hospital were excluded
from the study and were replaced with other samples (Fig-
ure 1).

According to the results, the mean (SD) age of the
neonates’ mothers in control, intervention 1 and 2 groups
were 28.3(5.2), 28.5(5.2) and 28.8(6.1) years, respectively. In
all groups the majority of both parents had intermedi-
ate education, with mothers more likely being housewives
and fathers being self-employed. Most families had a mod-
erate income and lived in the city. Comparison of the de-
mographic details of the three groups showed no signifi-
cant intergroup differences (P > 0.05), (Table 1).

In all groups, most mothers were primiparous, had no
history of miscarriage, and underwent cesarean section.
The percentage of maternal risk factors of neonates’ moth-
ers in control, intervention 1 and 2 groups were 97, 94,
and 100 percent, fetal risk factors were 23, 46, 43 percent
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Figure 1. Study Flowchart
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Table 1. Parental Demographic Features in the Study Groups

Variables Control (n = 35) Intervention 1 (n = 35) Intervention 2 (n = 35) P Value

Maternal age, ya 28.3 (5.2) 28.5 (5.2) 28.8 (6.1) 0.927b

Mothers’ education levelc , d 0.340e

Low 9 (25.7) 7 (20.0) 6 (17.1)

Intermediate 18 (51.4) 22 (62.9) 16 (45.7)

High 8 (22.9) 6 (17.1) 13 (37.2)

Fathers’ education levelc , d 0.140e

Low 8 (22.9) 8 (22.9) 6 (17.1)

Intermediate 16 (45.7) 23 (65.7) 16 (45.7)

High 11 (31.4) 4 (11.4) 13 (37.2)

Mothers’ jobc 0.726f

Housewife 33 (94.3) 33 (94.3) 31 (88.6)

Employed 2 (5.7) 2 (5.7) 4 (11.4)

Fathers’ jobc 0.518f

Worker 5 (14.3) 2 (5.7) 2 (5.7)

Employee 7 (20.0) 9 (25.7) 12 (34.3)

Self-employment 23 (65.7) 24 (68.6) 21 (60.0)

Family incomec 0.118f

Adequate 10 (28.6) 9 (25.7) 14 (40.0)

Relatively adequate 25 (71.4) 20 (57.1) 20 (57.1)

Inadequate 0 (0.0) 6 (17.1) 1 (2.9)

Residing Placec 0.953e

Urban 25 (71.4) 26 (74.3) 25 (71.4)

Rural 10 (28.6) 9 (25.7) 10 (28.6)

aValues are expressed as mean (SD).
bOne-way ANOVA.
cValues are expressed as No (%).
dLow = uneducated and elementary, intermediate = guidance (junior high) and (senior) high school, high = university.
eChi-square test and P value < 0.05 was considered significant.
f Fisher’s exact test.

and placental risk factors were 17, 20, and 6 percent, re-
spectively. Regarding the obstetric history of the moth-
ers, there was no significant difference among the three
groups (P > 0.05), (Table 2).

The mean (SD) gestational age of the neonates in con-
trol, intervention 1 and 2 groups were 28.5 (5.2), 28.4
(1.4) and 28.3 (1.3) months, respectively. The majority of
neonates in control and intervention 2 groups were male
and the majority of twin infants were in intervention 1
group (45.7%). The neonates’ medical background vari-
ables were similar in 3 groups and statistical analysis in-
dicated no significant difference among the groups (P >
0.05), (Table 3).

Comparison of short-term outcomes among the three
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Table 2. Obstetrical History of Participants’ Mothersa

Variables Control (n = 35) Intervention 1 (n = 35) Intervention 2 (n = 35) P Value

Maternal risk factors (diabetes, hypertension, etc) 34 (97.1) 33 (94.3) 35 (100.0) 0.771b

Placental risk factors (Placental abruption, placenta previa, etc.) 6 (17.1) 7 (20.0) 2 (5.7) 0.295c

Fetal risk factors (oligohydramnious, meconium staining, etc.) 8 (22.9) 16 (45.7) 15 (42.9) 0.129c

PPROM > 18 hours 5 (14.3) 3 (8.6) 6 (17.1) 0.674b

Antenatal glucocorticoids 0.475c

Complete 18 (51.4) 12 (34.3) 19 (54.3)

Incomplete 12 (34.3) 16 (45.7) 10 (28.6)

Gravida 0.766c

1 19 (54.3) 17 (48.6) 16 (45.7)

≥ 2 16 (45.7) 18 (51.4) 19 (54.3)

Parity 0.517c

1 25 (71.4) 21 (60.0) 21 (60.0)

≥ 2 10 (28.6) 14 (40.0) 14 (40.0)

Abortion 0.657c

0 27 (77.1) 24 (68.6) 24 (68.6)

≥ 1 8 (22.9) 11 (31.4) 11 (31.4)

Mode of delivery 0.474c

Vaginal 8 (22.9) 5 (14.3) 9 (25.7)

Caesarean section 27 (77.1) 30 (85.7) 26 (74.3)

aValues are expressed as No. (%).
bFisher’s exact test and P value < 0.05 was considered significant.
cChi-square test.

Table 3. Medical Background Variables of Infants

Birth Characteristics Control (n = 35) Intervention 1 (n = 35) Intervention 2 (n = 35) P Value

Gestational age Mean in weeksa 28.5 (5.2) 28.4 (1.4) 28.3 (1.3) 0.874b

Birth weight Mean in ga 1106.0 (215.8) 1095.2 (211.5) 1144 (234.9) 0.627b

Length Med in cm (p25 - p75) 35 (33 - 40) 37 (35 - 38) 38 (36 - 38) 0.063c

Head circumference Mean in cma 26.7 (3.1) 27.2 (1.9) 27.8 (1.8) 0.129b

Genderd

Male 19 (54.3) 14 (40.0) 21 (60.0) 0.226e

Female 16 (45.7) 21 (60.0) 14 (40.0)

Twind 7 (20.0) 16 (45.7) 13 (37.1) 0.065f

CRIB Score Med (p25 - p75) 3 (2 - 4) 3 (1 - 3) 2 (1 - 3) 0.116c

RDSd 19 (54.3) 18 (51.4) 18 (51.4) 0.963e

Surfactantd 18 (51.4) 25 (71.4) 16 (45.7) 0.167f

aValues are expressed as mean (SD).
bOne-way ANOVA.
cKruskal-Wallis test.
dValues are expressed as No. (%).
eChi-square test and P value < 0.05 was considered significant.
f Fisher’s exact test.
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groups showed significant differences in hospital stay (P
= 0.007), NICU stay (P = 0.012), the incidence of sepsis (P
= 0.003), anemia of prematurity (P = 0.002), and need for
transfusion (P = 0.000). There was no meaningful differ-
ence among the groups from the point of respiratory sup-
port, growth parameters at term age, gestational age at
discharge, or complications such as BPD, IVH, Ventricu-
lomegaly, Pneumothorax, PDA, and ROP (P > 0.05), (Ta-
ble 4). None of the infants was involved by meningitis or
necrotizing enterocolitis.

4. Discussion

The present study compared the effect of developmen-
tal care on short-term neonatal outcomes in two groups
of preterm neonates, one receiving developmental care
from birth and the other receiving developmental care in
the NICU and neonatal ward, with a control group that re-
ceived no developmental care during their hospital stay.
The results obtained showed some positive effects of these
care measures. Considering the lack of studies on the initi-
ation of developmental care from birth, the discussion and
comparison of the present findings are done with the re-
sults of other studies which presented the developmental
care in NICU and mostly in the form of NIDCAP (25).

According to the present findings, the total duration
of hospitalization and NICU stay in the group receiving de-
velopmental care from the delivery and operating rooms
(intervention group 2) and the group receiving develop-
mental care in the neonatal ward and NICU (intervention
group 1) was shorter than the control group that received
no developmental care, with the difference being signifi-
cant between intervention group 2 and the control group.
The duration of hospital and NICU stay was also signifi-
cantly shorter in intervention group 2 than in interven-
tion group 1. Given that developmental care empowered
the parents, especially the mothers, in taking care of their
neonates, there was less need for hospitalization in the
group of neonates receiving this care, especially in the
group receiving them from birth, since parental training
began immediately after birth in this group. The studies
were conducted by ALS et al. (1994), Melnyk et al. (2006),
Peters et al. (2009), McAnulty et al. (2009), and Gonya et
al. (2014) about the effect of the NIDCAP on neonatal out-
comes which were in favor of our findings (14, 26-29). In
contrast to those, Maguire et al. (2008) showed that basic
developmental care has no effects on the duration of hos-
pital and NICU stay (7). Maguire’s study did not mention
any programs for the mothers’ empowerment for taking
care of their neonates and they had no clear protocol for
neonate’s discharge. So, this disparity of results can be at-
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tributed to the differences in the intervention type and the
flexibility of discharge rules.

In the present study, there was no significant difference
among the groups from the point of corrected neonatal
age at discharge. This finding was in line with the results
obtained by Westrup et al. (30), whereas other studies by
Als et al. (1994) and McAnulty et al. (2009) found a signifi-
cant difference in the neonates’ corrected age at discharge
between their NIDCAP and control groups (26, 28). The
samples’ age and weight in latter studies were lower than
ours, and their intervention in the experimental group was
NIDCAP.

The number of days required for respiratory support
including mechanical ventilation or CPAP and the need for
supplemental oxygen was almost similar among groups.
Maguire’s and Peters’ studies revealed the same results as
well (7). On the contrary, Westrup et al. (2000) could not
find any meaningful difference between the NIDCAP and
control group in terms of need for respiratory support. In
a meta-analysis conducted by Symington et al. (2003), the
need for ventilator was significantly lower in the neonates
receiving the NIDCAP, although their need for oxygen was
similar to the control group (17). An explanation for vari-
ous results of these studies could be the flexible decision-
making about the type of respiratory support in our study,
the difference in applied interventions, and the variety in
neonates’ basic details.

This study confirms the findings of Maguire et al.
(2008) and Als et al. (2011) regarding the similarity of the
neonates’ growth parameters at term age between control
and intervention groups (7, 31). On the contrary, Borim-
nejad et al. (2013) showed that empowering programs for
mothers of preterm infants can increase weight gain in in-
tervention group after 2 month (32). In this study, they did
not mention basic characters of infants.

The results showed a significant reduction in the in-
cidence of sepsis in intervention groups. The study of
Aqudelo et al. (2005) was in favor of our findings (33).
This decline can be attributed to mother- infant contacts in
intervention groups increasing the level of oxytocin hor-
mone and boosting the immune system indirectly. Also,
milking of cord in intervention group 2 reduced the inci-
dence anemia of prematurity and the need for transfusion,
so the risk of infection may be limited in this group.

Six of the subjects in the control group developed
intra-ventricular hemorrhage, one of them was grade 3;
in groups which received developmental care, four cases
developed IVH, none of which was severe. In the control
group, seven neonates had ventriculomegaly, while only
two neonates developed this complication in intervention
group 1 and one case in intervention group 2. Although the
differences between the groups were not statistically sig-

nificant, clinically speaking, even one such case is signifi-
cant, since it imposes heavy financial costs on the health-
care system and psychological effects on the family. How-
ever, the results in this area, due to small sample size and
phase-lag scheme of study, should be interpreted with cau-
tion.

Maguire’s research on the effect of basic developmen-
tal care on short-term outcomes showed no significant dif-
ferences between the intervention and control groups in
terms of BPD, IVH, ventriculomegaly, sepsis, PDA, ROP, NEC,
and meningitis (7). Apart from sepsis, the result of our
study was the same as Maguire’s.

Of the RCT studies conducted on the effect of the NID-
CAP on short-term neonatal outcomes, the one done by
Westrup et al. (2000) showed no significant differences be-
tween the NIDCAP and control groups in the development
of IVH, sepsis, and ROP (30). ALS et al. reported a signifi-
cant difference between their cases and controls in the de-
velopment of BPD and IVH (26). In both studies the sample
size was too small. Maguire et al. (2009) in another study
with a large sample size (164 infants) showed a significant
difference between their cases and controls in the develop-
ment of PDA which was higher in NIDCAP group with no
plausible explanation. The results of this study about other
neonatal outcomes such as BPD, IVH, ventriculomegaly,
and ROP were in favor of our findings (4). McAnulty et al.
(2009) showed a significant difference between their cases
and controls in the development of BPD, pneumothorax,
IVH and ventriculomegaly (28), while Peters et al. (2009)
with almost the same sample size and study conditions
reported a significant difference between their cases and
controls only in the development of chronic lung disease
(14). Regardless of the controversies, a systematic review
(2013) of the eighteen RCT studies with 627 neonates ex-
amined the effectiveness of NIDCAP on neonatal outcomes
and concluded that NIDCAP could not improve short- term
medical outcomes (20).

The present study showed significant reductions in
prematurity anemia and the need for blood transfusion in
intervention group 2 compared to the other groups; this
reduction can be attributed to umbilical cord milking im-
mediately after birth in intervention group 2 which re-
ceived developmental care as early as in the delivery and
operating rooms. In all of previous studies, developmen-
tal care was started from NICU and none of them imple-
mented developmental care in the delivery and operating
rooms.

The limitations of the present study include the non-
random sampling because of research design. Since the
control group had to be selected from the neonates who
were born before the initiation of developmental care in
the hospital; moreover, the developmental care given to
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intervention group 2 began in the delivery and operat-
ing rooms before the eligibility of the neonates could be
fully determined (ie, their birth weight, need for respira-
tory support, etc), and estimating potential sample loss
was, therefore, impossible. In a Phase-Lag scheme, medi-
cal and nursing care services may change over time; any
such changes were beyond the researcher’s control. Devel-
opmental care measures were performed in the neonatal
ward and the NICU by trained personnel and it is possible
for them not to have been fully administered in some of the
hospital shifts. Considering these limitations, the present
findings cannot be easily generalized to other populations.

This is the first study about Developmental Care and its
outcomes in Iran. The strength points of this study include
the initiation of developmental care from birth in the de-
livery and operating rooms as neonates are exposed to se-
vere sensory stimuli in these wards such as light and noise
pollution; and the mother empowerment program was
started as soon as possible after birth. Neonatal growth pa-
rameters at full term age were assessed by an expert who
was blinded to the study groupings, so it reduced the bias.

Assessing the effect of developmental care just from
birth on neonatal outcomes requires further studies, and
it is, therefore, recommended that clinical trials be con-
ducted to evaluate short-term and long-term neonatal out-
comes in larger sample sizes. Moreover, given the novelty
of this type of care in Iran, the attitudes of the medical per-
sonnel and the parents of the neonates toward develop-
mental care should also be further studied.

Based on the present findings, it seems that the im-
plementation of developmental care programs, especially
when initiated from birth moment, can be beneficial
from certain aspects such as shorter hospitalization and
a lower incidence of neonatal sepsis and prematurity ane-
mia which result in great savings in costs, time, and energy.
These findings can therefore be helpful for policy-makers
and healthcare providers in implementing developmen-
tal care programs for preterm neonates and encouraging
them to support the program either by providing the nec-
essary facilities or training for neonatal care units.
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Table 4. Short Term Outcomes of the Study Groups

Outcomes Control (n = 35) Int. 1 (n = 35) Int. 2 (n = 35) P Value Comparison Among the Groups

Int. 1 vs.
Control MD
(95% CI)a Pb

Int. 2 vs.
Control MD
(95% CI)a Pb

Int. 2 vs. int. 1
MD (95% CI)a Pb

Days of hospi-
talizationc 48.3 (22.0) 47.2 (15.6) 34.7 (20.8) 0.007b

-1.1 (-12.3 to 10.0) -13.6 (-24.8 to -2.4) -12.5 (-23.7 to -1.3)

0.968 0.013 0.024

Days in NICUc 31.1 (17.4) 26.5 (16.2) 18.7 (18.1) 0.012b -4.6 (-14.4 to 5.2)
0.508

-12.4 (-22.2 to -2.5)
0.009

-7.8 (-17.6 to 2.0)
0.148

Gestational age
at discharge to
homec

35.2 (2.0) 34.8 (1.6) 34.2 (2.0) 0.087b
-0.4 (-1.5 to 0.6) -1.0 (-2.1 to 0.06) -0.6 (-1.6 to 0.49)

0.623 0.07 0.398

Days of
mechanical
ventilation

Pd Pd Pd

Median
(percentile25-
prcentile75)

0 (0 - 0) 0 (0 - 0) 0 (0 - 0) 0.389e 0.225 0.014 0.161

Days of CPAP,
Median
(percentile
25-prcentile75)

2 (1 - 3) 2 (1 - 3) 2 (1 - 3) 0.698e 0.405 0.793 0.576

Total days
supplemental
O2 Median
(percentile
25-prcentile75)

8 (3 - 38) 6 (4 - 15) 5 (3 - 7) 0.109e 0.514 0.064 0.091

Total days of
respiratory
support,
Median
(percentile
25-prcentile75)

3 (2 - 7) 4 (3 - 7) 3 (2 - 5) 0.250e 0.432 0.572 0.070

Growth
parameters at
term age,
Median
(percentile
25-prcentile75)

Weight, g 2100 (1830 - 2310) 2200 (1950 -
2350)

2300 (2000 -
2460)

0.107e 0.341 0.105 0.215

Head
circum-
ference,
cm

33 (32 - 34) 34 (32 - 34) 34 (32 - 34) 0.718e 0.504 0.461 > 0.999

Length,
cm

45 (44 - 46) 45 (45 - 47) 46 (45 - 47) 0.109e 0.330 0.031 0.304

Pf Pf Pf

BPDg 10(28.6) 5 (14.3) 4 (11.4) 0.390h 0.430 0.203 > 0.999

IVHg

Grade 1 5(14.3) 3 (8.6) 4 (11.4) 0.807h 0.592 0.734 > 0.999

Grade 2 0 (0.0) 1 (2.8) 0 (0.0)

Grade 3 1 (2.8) 0 (0.0) 0 (0.0)

Ventriculomegalyg 7 (20.0) 2 (5.7) 1 (2.8) 0.073h 0.151 0.055 > 0.999

Sepsisg 11 (31.4) 1 (2.8) 4 (11.4) 0.003f 0.002 0.041 0.356

Pnomotoraxg 1 (2.8) 2 (5.7) 1 (2.8) > 0.999h > 0.999 > 0.999 > 0.999

PDAg 1 (2.8) 0 (0.0) 3 (8.6) 0.320h > 0.999 0.614 0.239

ROPg 3 (8.6) 6 (17.1) 3 (8.6) 0.584h 0.477 > 0.999 0.477

Anemia of
prematurityg

28 (80.0) 24 (68.6) 14 (40.0) 0.002f 0.413 0.001 0.015

Transfusiong 24 (68.6) 25 (71.4) 13 (37.1) < 0.001f 0.794 0.008 0.004

aOne-way ANOVA.
bTukey test and P value < 0.05 was considered significant.
cValues are expressed as mean (SD).
dMANN-Whitney U test.
eKruskal-Wallis test.
f Chi-square test.
gValues are expressed as No. (%).
hFisher’s exact test.
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