
Introduction
About 13 million preterm labors annually occur in 
the world, with a reported prevalence of 5% to 12% in 
developed countries and up to 40% in developing countries 
(1). According to recent studies, the prevalence of preterm 
labor in Iran is 7% to 8% (2). Although technological 
advances in the care of infants have increased the survival 
of premature infants, they have failed to reduce the risk of 
developmental delay, physical disabilities, and behavioral 
disorders in this group of infants (3). 

The quality of the primary mother-child interaction 
is one of the factors that influence the adverse effects of 
preterm labor and positively affect the abilities and further 
development of children (4-8). Attachment is defined as 
a strong emotional relationship between the child and 
his/her mother or babysitter (9) which is essential for 
the health and development of infants (10). The most 
important time for the mother-infant attachment process 
has been mentioned to be the first 45 to 60 minutes after 
birth (11) which begins with behaviors such as touching, 
kissing, hugging, talking, smelling and making eye contact 
with the infant by the mother (12). 

Premature birth and subsequent admission to the 
neonatal intensive care unit (NICU) cause disengagement 
or delay in the mother-infant attachment process (13). 
Usually, the mother of a premature infant is not ready to 
be separated from the fetus. This early separation causes 
fear for infant’s safety and health and increases the risk of 
psychological problems such as anxiety and depression 
in mothers which can negatively affect the mother-infant 
interaction (14-18). On the other hand, the feeble nature 
of premature infants makes them passive in situations of 
mother-child interaction and disrupts the mother-child 
bonding process (19). Studies have shown that there is a 
disruption to the attachment process in premature infants 
hospitalized in NICU compared to other infants (16,20). 

Family-centered developmental-supportive interven-
tions, which relieve infant stress and pain, support infant 
self-regulation, and encourage further presence of parents 
at infants’ bedside, cause an increase in bonding and 
attachment and positively affect different aspects of brain 
development (21,22). 

During the hospitalization of infants in NICU, family-
centered interventions reduce maternal stress and 
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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depression, increase maternal self-confidence and leave 
positive impacts on the mother-infant interaction (23-
25). In this regard, mothers of premature infants have 
expressed their need for support to play their parenting 
role and acquire information about infant development 
aid (26).

Developmental care is a family-centered care in 
which nursing and medical interventions are used to 
reduce stress in premature infants (27). The project of 
developmental care has been started since 2013 as a pilot 
project in 4 hospitals in Iran, including Al-Zahra hospital 
of Tabriz. These interventions have been designed for 
the favorable neuro-behavioral development of infants 
and involve reducing the environmental stressors known 
to cause physiological and behavioral disorders such as 
light and sound, organizing care interventions, parent 
participation, and kangaroo mother care (28).

A study by Kleberg et al showed that implementation 
of developmental care in the form of NIDCAP (Neonatal 
Individualized Developmental Care and Management 
Program) for premature infants in the NICU have a 
positive effect on the mother-child interaction (29), while 
a study conducted by Meijssen et al about attachment of 
the mother of premature infants and the effect of early 
intervention based on NIDCAP showed no significant 
difference between the intervention and control groups in 
terms of maternal attachment (30). Some studies indicate 
that the mother-infant attachment can be increased by 
implementing empowerment programs for mothers of 
infants hospitalized in NICU, as part of developmental 
care (31,32). On the other hand, the study of Melnyk et 
al suggested no significant impact in this regard (33). 
A systematic review of studies in this field indicates 
reduced maternal depression and anxiety following the 
implementation of mother empowerment program in 
NICU which can have a positive impact on the quality 
of mother-child interaction (34). Given the conflicting 
results of studies and the limited number of studies 
on developmental care and its long-term outcomes, 
the present study aims to determine the impact of 
developmental care on the mother-child attachment at the 
adjusted age of 1 year.

Materials and Methods
Study Design and Participants
The present research was a double-blind quasi-
experimental study (evaluators of outcomes and analyzers 
of data were blind to experimental groups), which was 
conducted in Al-Zahra hospital of Tabriz in the period 
from 2013 to 2017.

The inclusion criteria were parents willingness to 
participate in the study, gestational age of 26 to 32 weeks at 
birth, birthweight of less than or equal to 1500 g, birth in 
Al-Zahra hospital of Tabriz, non-use of alcohol or drugs 
during pregnancy by mother, and receiving mechanical 
ventilation or continious positive airway pressure (CPAP) 

in the first 3 hours of birth and its continuation for at 
least 24 hours. In addition, the exclusion criteria were 
chromosomal abnormalities and congenital anomalies, 
severe congenital infections (e.g. HIV and TORCH), 
infants requiring a surgery, giving up the study by parents, 
and improper weight for gestational age (SGA and LGA).

Since the present paper was part of a larger research 
project with variables related to aspects of infant 
development, the sample size was determined based on 
a study conducted by Vamegi et al (35), considering the 
results related to all subscales of ASQ (Ages and Stages 
Questionnaire) and estimating a 20% increase in the mean 
scores of infant development, at a confidence level and 
statistical power of 90% (M1 = 51, M2 = 61.2, sd1 = sd2 
= 12.8, b = 0.20 and a = 0.05). Considering a possibility 
of 10% reduction in the sample, the sample size was 
determined to be 105 to form 3 groups of 35.

Sampling and Intervention
Sampling was done in 3 groups using convenience method 
and participants of all three groups were matched together 
in terms of gestational age and birthweight. The first group 
was set as the control whose participants were selected from 
the medical records of infants admitted to the neonatal 
intensive care unit of Al-Zahra hospital of Tabriz before 
December 2013 (before then, no developmental care was 
provided in the NICU and the neonatal ward). The second 
group (intervention 1) included infants who had received 
developmental care in the NICU and the neonatal ward 
and met the inclusion criteria. This care involved light 
reduction, noise reduction, pain relief, preparation of 
the infant’s nest and positioning, training parents for 
participating in infant care, massage, and Kangaroo 
mother care (KMC). The third group (intervention 
2) consisted of infants who met the inclusion criteria 
and had received developmental care in the delivery 
room or operating room and then in the NICU and the 
neonatal ward. Developmental care in the delivery room 
or operating room included cord milking, covering the 
infant’s eyes with a hat to reduce light, dedicating a place 
of low noise to preterm labors, positioning, and using 
coated incubators for transferring these infants. Mother 
training programs in this group were started immediately 
after transferring to the postpartum ward. Developmental 
care during the infant hospitalization was conducted by 
trained personnel. In addition, necessary training for 
the empowerment of mothers and encouraging them to 
participate in their infant care in the hospital or at home 
was presented by the research team. Parents were also 
provided with the contact information of authors for 
emergencies.

Data Collection
After obtaining a written consent from mothers in all 
three groups, demographic-midwifery and infant medical 
background variable questionnaires were filled out by 
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the author. The severity of neonatal illness was measured 
using CRIB (Clinical Risk Index for Babies score), which 
assesses the early neonatal risk, by scoring the variables of 
birth weight, gestational age, the maximum and minimum 
inspired oxygen concentration, the maximum base excess 
in the first 12 hours, and congenital anomalies (Table 1) 
(36).

The status of the mother-infant attachment at the 
adjusted age of 12 months was determined by MPAS 
(Maternal Postnatal Attachment Scale). This scale, 
developed by Condon and Corkindale in New York City 
(37). It is suitable for ages 0 to 36 months, consists of 19 
items in three subscales of quality of attachment, absence 
of hostility, and pleasure in interaction. This scale is filled 
out by the mother of an infant or anyone who spends 
the most time with the infant. High scores indicate high 
mother-infant attachment and total scores of all subscale, 
in a range of 19 to 95, represent the total attachment score 
(37). The reliability of this tool in this study was confirmed 
using Cronbach α (0.73).

Data Analysis
The obtained data were statistically analyzed using IBM 
SPSS software package (SPSS version 21.0; SPSS Inc., 
Chicago, IL). Descriptive statistics (frequency, percentage, 
mean, standard deviation and median) and inferential 
statistics (chi-square, Fisher exact test, one-way ANOVA 
and Kruskal-Wallis) were used at a significance level of 
P < 0.05.

Results
The present study lasted from September 2013 until 
February 2017. In total, 3 participants in the control group 
(due to unwillingness to continue the study), 2 participants 
in the intervention group 1 (one due to unwillingness to 
continue the study and the other due to the infant’s foot 
fracture), and 4 participants in the intervention group 2 
(one due to the death of the infant in the neonatal period, 
one due to wrong contact information, and two because of 
long distance) were excluded from the study.

The mean (standard deviation) age of mothers in the 
control group, intervention group 1, and intervention 
group 2 was 28.3 (5.2), 28.5 (5.2) and 28.8 (6.1), respectively. 
In all three groups, the highest frequency of parents’ 
educational attainment was average (guidance or high 
school). Most families had a moderate income and lived 
in the city. Comparison of demographic characteristics 
showed no significant difference among the three groups 
(Table 2).

The majorities of mothers in all three groups were 
primiparous with no history of abortion and had given 
birth by cesarean section. Specifications of infants’ birth 
and mothers’ obstetric history were the same in the three 
study groups (Table 3).

The mean (standard deviation) score of the mother-
child attachment at the adjusted age of 1 year in the 

Table 1. Clinical Risk Index for Babies score

Factor Score
Birth weight (g)
 >1350 0
 851–1350 1
 701–850 4
 ≤700 7
Gestational age at birth (wk)
 >24 0
 ≤24 1
Congenital malformations
 None 0
 Not acutely life-threatening 1
 Acutely life-threatening 3
Maximum base excess in first 12 h (mmol/L)
 >−7.0 0
 −7.0 to −9.9 1
 −10.0 to −14.9 2

control group, intervention group 1, and intervention 
group 2 was determined to be 83.8 (6.9), 81.7 (5.7) and 
81.4 (6.7), respectively. The results indicated that there is 
no significant difference between the three study groups 
in terms of the score of mother-child attachment and its 
subscales (P > 0.05; Table 4).

Discussion
The present study aimed to determine the impact of 
developmental care on the mother-child attachment at 
the adjusted age of 1 year in premature infants born in 
Al-Zahra hospital of Tabriz. The mean total score of 
attachment (out of 95) in the control, intervention 1, and 
intervention 2 groups was obtained 83.87, 81.75 and 81.49, 
respectively. This score in all three groups was close to the 
maximum which shows the high level of mother-infant 
attachment in all groups, and no significant difference was 
found between them.

Kleberg et al studied the impact of NIDCAP on 
developmental outcomes, child behavior, and the mother-
child attachment at the adjusted age of 3 years. In their 
study, 42 premature infants with a weight of less than 
1500 g with no abnormality were assigned to 2 groups 
of 21 and NIDCAP care was started for the intervention 
group within 3 days after birth. The results showed that 
mothers in the intervention group (NIDCAP) had more 
eye and physical contact with their children. In addition, 
children in this group were mostly extrovert, expressing 
their feelings more easily and presenting fewer behavioral 
problems (29). 

Feldman et al studied the impact of KMC on parental 
consequences at the adjusted age of 37 weeks and 3 
months. For this purpose, 146 infants (73 infants in each 
group) with a weight of 530 to 1720 g and gestational 
age of 25 to 34 weeks were selected as the sample. Their 
results indicated the significant and positive impact of 
KMC on mother-child interactions. They concluded that 
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the mother’s active care of the baby and physical bonding 
may reduce depression in mothers and increase their 
familiarity with interactive signals of infants (38).

The findings of both of the above-mentioned studies 
are not in line with the results of the present study. In 
these two studies, an observational instrument was used 
for the measurement of mother-child interaction, while a 
self-reporting questionnaire was used in the present study 

which was filled out by the mother or the first caregiver 
of infants.

Sohrabi studied the effect of infant massage (one of the 
developmental care) on attachment behaviors of mothers 
of infant hospitalized in the NICU. In this randomized 
controlled trial study, 42 mother-infant couples were 
selected for the control and intervention groups. Infants 
weighed 2500 g or more. Five days after the intervention, 

Table 2. Parental Sociodemographic Characteristics in the Study Groups

Variables Control, n = 35 Intervention 1, n = 35 Intervention 2, n = 35 Pe

Maternal age, mean  (SD), year 28.3 (5.2) 28.5 (5.2) 28.8 (6.1) 0.927d

Mothers' education levela, No.  (%) 0.340b

 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 levela, No.  (%) 0.140b

 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' job, No.  (%) 0.726c

 Housewife 33 (94.3) 33 (94.3) 31 (88.6)
 Employed 2 (5.7) 2 (5.7) 4 (11.4)
Fathers' job, No.  (%) 0.518c

 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 income, No.  (%) 0.118c

 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 Place, No.  (%) 0.953b

 Urban 25 (71.4) 26 (74.3) 25 (71.4)
 Rural 10 (28.6) 9 (25.7) 10 (28.6)

a Low, uneducated and elementary; Intermediate, guidance and high school; High, university; b Chi-square test; c Fisher’s exact test; d one-way ANOVA; 
e P-value< 0.05 was considered significant.

Table 3. Medical Information of Mothers and Infants

Variables Control, n = 35 Intervention 1, n = 35 Intervention 2, n = 35 P Valuee

Gravida 0.766a

   1 19 (54.3) 17 (48.6) 16 (45.7)
   ≥2 16 (45.7) 18 (51.4) 19 (54.3)
Parity 0.517a

   1 25 (71.4) 21 (60.0) 21 (60.0)
   ≥2 10 (28.6) 14 (40.0) 14 (40.0)
Abortion 0.657a

   0 27 (77.1) 24 (68.6) 24 (68.6)
   ≥1 8 (22.9) 11 (31.4) 11 (31.4)
Mode of delivery 0.474a

   Vaginal 8 (22.9) 5 (14.3) 9 (25.7)
   Caesarean section 27 (77.1) 30 (85.7) 26 (74.3)
Gestational age, Mean in weeks (SD) 28.5 (5.2) 28.4 (1.4) 28.3 (1.3) 0.874b

Birth weight, Mean in g (SD) 1106.0 (215.8) 1095.2 (211.5) 1144 (234.9) 0.627b

Gender, No. (%)
   Male 19 (54.3) 14 (40.0) 21 (60.0) 0.226a

   Female 16 (45.7) 21 (60.0) 14 (40.0)
Twin, No. (%) 7 (20.0) 16 (45.7) 13 (37.1) 0.065c

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

a Chi-square test; b One-way ANOVA; c Fisher exact test; d Kruskal-Wallis test; e P value < 0.05 was considered significant.
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maternal attachment behavior was measured by 
Attachment Behaviors Scale. There was a significant 
difference between the control and intervention groups 
in terms of the mean score of maternal attachment (39). 
This is inconsistent with the findings of the present study 
because, in the study of Sohrabi, the studied infants were 
not premature, the research tool was observational, and 
attachment behaviors were measured at a time different 
from ours. 

Studies conducted by Borimnejad et al and Karbandi 
et al about the impact of empowerment program on 
the attachment of mothers with a premature infant 
hospitalized in the NICU indicated an increase in the 
mother-infant attachment following the implementation 
of the empowerment program. As part of developmental 
care, empowerment program is a multi-stage behavioral 
training program for premature infants and includes the 
ways of caring them. In both studies, the mother-infant 
attachment was measured before discharge from the 
hospital using Avant’s questionnaire of mother-infant 
attachment behaviors (31,32).

A study conducted by Meijssen et al about the 
attachment of the mother of premature infants and the 
effect of an early intervention based on NIDCAP showed 
no significant difference between the experimental and 
control groups in terms of maternal attachment. This 
is consistent with the findings of the present study. The 
supportive NIDCAP-based intervention used in their 
study aimed to help parents to understand the behavior of 
infants and their self-regulation. The participants included 
mothers of infants aged less than 32 weeks with a weight 
of below 1500 g. The maternal attachment was measured 
at the adjusted age of 18 months using Working Model of 
the Child Interview (WMCI) in which a mother’s feelings 
about her infant are questioned in a non-observational 
manner (30).

The lack of significant difference between the 
intervention groups after one year can be justified 
considering the fact that attachment between mother and 
child is achieved over time, and if this assessment was 
done in the first weeks after the intervention, there would 
have been a significant difference between the groups. In 
a study conducted by Glasser, attachment scores one week 
after birth in the caesarean section group was significantly 
lower than the natural childbirth group, while there 
was not such a difference between them at the age of 6 
weeks (40).

In various studies, maternal age, the number of 
pregnancies, the number of children, infant gender, 
educational attainment, type of labor, place of residence, 
and income have been mentioned to be effective in the 
mother-infant attachment (40-43). In the present study, 
no significant difference was found between the three 
groups in terms of these variables. The culture prevailing 
in Iranian families and the value and importance given to 
the family and children can be mentioned among other 
reasons for the high level of the mother-infant attachment 
in the present study.

One of the main goals of developmental care is to help 
parents to be more sensitive and responsive to their infant 
signals and thereby promote the parent-child interaction 
(29). In this regard, it is necessary to mention the role 
of oxytocin in the process of attachment. This hormone 
increases in childbirth, breastfeeding, touching, and 
fondling (44), contributes to the beginning of maternal 
attachment behaviors, and positively affects the mental 
state of mothers (45). Increased maternal attachment 
behaviors (such as touching and having eye contact with 
the infant) and reduced depression affect the mental 
process of maternal attachment, and such mothers are 
more sensitive, warmer, and more adaptive. Therefore, 
early developmental care is of great importance in the 
formation of a more qualitative attachment process. 
Beginning of developmental care from the moment of 
birth in the delivery room and operating room was one 
of the strengths of the present study. The long-term 
assessment of the effects of developmental care on the 
mother-child attachment was another strength of this 
study because most studies conducted in Iran have only 
evaluated the short-term outcomes in this regard.

The use of a self-reporting questionnaire and trusting 
in the answers provided by mothers were regarded as 
limitations of the present study. Perhaps, an observational 
instrument would produce more accurate results. 
Developmental care in the NICU was performed by 
trained nurses and there was a possibility of incomplete 
implementation of them in some working shifts. Small 
sample size and impossibility of random allocation of 
samples was another limitation of this study. Hence, it is 
recommended that future studies be carried out using a 
larger sample size and observational instruments based 
on randomized controlled trial (RCT) method. Although 
fathers play a major role in psychological support for 
mothers and facilitation of the attachment process, they 

Table 4. Mother-Infant Attachment at the Age of 1 Year in Studied Neonates

Mother-Infant Attachment
And Subscales

Control
n=32

Intervention 1
n=33

Intervention 2
n=31 P c

Attachment 83.8 (6.9) 81.7 (5.7) 81.4 (6.7) 0.282a

  Quality of Attachment 40.1 (4.5) 39.3 (3.4) 39.0 (3.0) 0.477 a

  Absence of Hostility 20.0 (2.9) 19.0 (3.5) 19.5 (3.9) 0.508 a

  Pleasure in Interaction 23.6 (2.5) 23.3 (1.6) 22.8 (2.7) 0.289 b

a One-way ANOVA, b Kruskal-Wallis test. c P-value< 0.05 was considered significant.
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were not included in the present study. Hence, another 
recommendation for future research is to include 
fathers in developmental care programs. In addition, the 
attachment can be measured at different times after birth 
in future studies.

Conclusion
In this study, the high score of the mother-child 
attachment at the adjusted age of 1 year was observed 
in all three groups, and developmental care showed no 
significant impact on this score. Given the importance of 
developmental care and support for mothers of premature 
infants as well as the newness of developmental care in 
Iran, it seems necessary for authorities to pay more 
attention to this type of care and conduct further research 
on this subject.
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