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ABSTRACT ARTICLE HISTORY
We investigated health-related quality of life in preterm children in Received 4 July 2019
association with birth weight, breastfeeding and maternal emotional Accepted 1 October 2019

state. A cross-sectional study was carried out involving 97 mothers of 2-

year-old children born below 2500g. Participants completed the Health-related quality of life
Pediatric Quality of Life Inventory and a comprehensive psychological (HRQoL); preterm children;
interview. Birth weight and chronic neonatal morbidities were not low birth weight;
significant predictors of quality of life at 2 years. However, breastfeeding breastfeeding; maternal
and positive maternal emotional state were important protective factors emotional state

to the prospective quality of life of preterm children. Retrospectively,

calm mothers reported their children more positively comparing to

anxious mothers both during their pregnancy and after birth. As

protective factors, the positive maternal emotional state before and after

childbirth and breastfeeding are more crucial in the development of

quality of life at 2 years than biological factors.

KEYWORDS

Abbreviations: BPD: bronchopulmonary dysplasia; ELBW: extreme low birth
weight;, HRQoL: health-related quality of life; IVH: intraventricular
haemorrhage; LBW: low birth weight; NEC: necrotizing enterocolitis;
PedsQL: pediatric quality of life inventory; PVL: periventricular
leukomalacia; ROP: retinopathy of prematurity; VLBW: very low birth weight

Introduction

Preterm birth is a serious medical issue globally, which complications carry the risk of cognitive and
social difficulties, neurosensory deficits and psychiatry disorders (Doyle & Anderson, 2010; Vederhus,
Markestad, Eide, Graue, & Halvorsen, 2010). The high prevalence of dysfunctions (Aylward, 2003)
results in negative outcomes in the areas of health-related quality of life (HRQoL) and social function-
ing (Hack, Cartar, Schluchter, Klein, & Forrest, 2007; Saigal, 2013).

The morbidity of prematurity is associated with the short gestational period (Korvenranta et al.,
2009), low birth weight (Platt et al., 2007) and early complications (Roze et al., 2009). Infants born
under 1500 g and before the 32-gestational week are at the highest risk regarding several develop-
mental problems such as visual impairment (Bodeau-Livinec et al., 2007), hearing loss (Cristobal &
Oghalai, 2008), cognitive impairment (Woodward et al., 2009), attention-deficit/hyperactivity disorder
(ADHD) (Sucksdorff et al., 2015) or epilepsy (Pisani et al., 2004). However, recognizing these diseases

CONTACT Fléra Kenyhercz @ k.flora212@gmail.com @ Faculty of Medicine, Department of Pediatrics, Kalman Laki Doctoral
School, University of Debrecen, Nagyerdei krt. 98, P.0.B.H-4012, Debrecen 4032, Hungary

© 2019 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://
creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the
original work is properly cited, and is not altered, transformed, or built upon in any way.


http://crossmark.crossref.org/dialog/?doi=10.1080/03004430.2019.1676241&domain=pdf&date_stamp=2019-10-15
http://orcid.org/0000-0002-0987-8288
http://orcid.org/0000-0003-0293-6374
http://orcid.org/0000-0002-5019-5809
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:k.flora212@gmail.com
http://www.tandfonline.com

2 (&) F.KENYHERCZETAL.

alone is not enough to understand their impact and burden on children and their families. For this
reason, more comprehensive studies are crucial to explore these issues, which focuses on other
aspects of these conditions, such as their impact on everyday life. Such aspect is the health-
related quality of life, which refers to one’s ability to tend to the tasks of everyday life, which is a com-
bination of physical, emotional and social well-being (Hays & Reeve, 2010).

Prematurity and its subsequent complications impact quality of life through difficulties in every-
day life, however, this relationship is highly complex. A systematic review of 15 studies found that
preterm children who were born with severe neural deficits reported similar quality of life as
young adults than those, who were born at the end of a full-time pregnancy. Children and adoles-
cents born prematurely, however, reported lower quality of life than the control group. Moreover,
parental reports showed significantly lower quality of life in toddlers, school-aged children and ado-
lescents compared to the preterm children'’s self-reports and to those who were born in time (Chien,
Chou, Ko, & Lee, 2006; Lunenburg et al., 2013; Rautava et al., 2009; Zwicker & Harris, 2008). Based on
these inconsistent results, quality of life seems to vary throughout development, thus it is informative
to measure it from the earliest ages.

In early childhood, the role of mothers, as main attachment figures are crucial in the development
of emotional and social functions of children (Malatesta, Culver, Tesman, & Shepard, 1989). Several
studies found the maternal emotional state to be critically important for the mental health of both
their own and their children not only after birth but during the pregnancy as well (Sandman,
Davis, Buss, & Glynn, 2011). Another important aspect at this age is breastfeeding, which is essential
for the development of attachment between the mother and infant through the ritual of feeding, eye
contact and direct skin-to-skin contact (Fergusson & Woodward, 1999). The beneficial effects of
breastfeeding are well-researched, especially on later physiological and cognitive development
(Whitehouse, Robinson, Li, & Oddy, 2011), although only a few studies explored its impact on
emotional development and quality of life specifically in early childhood.

Our goal was to assess the health-related quality of life among preterm children at the age of 2
and its associations with birth weight, as well as with other influencing factors from both the
mother and child. We measured crucial aspects of this early period, such as maternal emotional
state (both in the period of pregnancy and after birth), duration and method of breastfeeding,
chronic morbidities and behavioural characteristics of the infants, retrospectively.

Methods
Ethics approval and consent to participate

Our research was approved by the Hungarian Medical Research Council (33176-2/2017/EKU) follow-
ing the ethical principles of the WMA Declaration of Helsinki. Written informed consent was obtained
from all participants.

Sample

Data collection was carried out between October 2016 and August 2017 at the Pediatric Clinic of Uni-
versity of Debrecen. The examination took place within the psychology outpatient care of the Pedi-
atric Psychology and Psychosomatic Unit, where 97 mothers of premature and/or low-birth-weight
children were asked to participate in the study. The children were assessed at 2 years old.

In our research, we used birth weight to divide children into groups based on their immaturity and
the level of biological vulnerability. Low birth weight refers to infants born below 2500 g, which can
be further divided into three subgroups based on the 1961 definition of WHO (WHO, 1961): low birth
weight (1500-2499 g) — LBW; very low birth weight (1000-1499 g) - VLBW,; extremely low birth
weight (<1000 g) — ELBW. Using this classification, we sorted the children of our sample into three
groups: LBW (n = 23), VLBW (n =35) and ELBW (n =39) (Table 1).
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Table 1. Characteristics of pregnancy, childbirth and development.

LBW (n=23) VLBW (n =35) ELBW (n =39) Total (n=97)
Characteristics of pregnancy and childbirth:
Gestational weeks (M; SD) 33.478; 2.483 31.4; 2.403 27.025; 2.804 30.13; 3.7

Birth weight: g (M; SD)

Gender distribution: boys
(%, n)/girls (%, n)

Ratio of high-risk pregnancy
(%, n)

Childbirth: sectio caesarea
(%, n)/per vias naturales
(%, n)

Ratio of smoking during
pregnancy (%, n)

Breastfeeding (%, n)

Developmental characteristics:

Age of sitting without
support: month (M; SD)

Age of standing without
support: month (M; SD)

Walking without support:
month (M; SD)

Age of first words: month

1945.217; 325.211

56.52% (13/23)/43.47%

(10/23)
52.1% (12/23)

78.2% (18/23)/21.8%
(5/23)

13% (3/23)
91.3% (21/23)
7.8;1.723
10.43; 2.292
13.45; 2.56

14.04; 4.685 (have not

1382.028; 134.715

45.7% (16/35)/54.2%
(19/35)

91.4% (32/35)

80% (28/35)/20%
(7/35)

11.4% (4/35)
68.5% (24/35)
8; 2.086
10.14; 2.045
14; 2.249

15.37; 4.433 (have not

713.589; 177.904

35.8% (14/39)/64.1%
(25/39)

69% (27/39)

74.3% (29/39)/25.7%
(10/39)

23% (9/39)
23% (9/39)
9.5; 3.322
12.25; 3.965
16.61; 4.398

14.98; 5.477 (have not

1246.81; 531.25

44.3% (43/97)/55.6%
(54/97)

73.1% (71/97)

77.3% (75/97)/22.6%
(22/97)

16.4% (16/97)
55.6% (54/97)
8.55; 2.683
11.061; 3.145
14.92; 3.597

14.89; 4.892 (have not

(M; SD) said a word: 3

children)

said a word: 3
children)

said a word: 0
children)

said a word: 0
children)
Toilet training:

Wearing diapers (%, n)
Developing (%, n)

Dry during the day (%, n)

73.9% (17/23)
26% (6/23)
(0/23)

60% (21/35)
31.4% (11/35)
8.5% (3/35)

71.7% (28/39)
25.6% (10/39)
2.5% (1/39)

68% (66/97)
27.8% (27/97)
4.1% (4/97)

Measures

Health-related quality of life questionnaire

As a dependent variable, Health-related quality of life (HRQoL) was measured by the generic module
of the Pediatric Quality of Life Inventory 4.0 (PedsQL; Varni, 1998), which is a proxy questionnaire for
parents of 2-4 years old children. PedsQL measures, four areas of functioning: physical functioning
(eight items, such as running, lifting heavy objects, sports), emotional functioning (five items, such
as anger, fear, sadness), social functioning (five items, such as playing with other children) and
school functioning (three items, such as the inability of doing something like the other children).
Mothers were asked to rate on a 5-points Likert-scale, how difficult was for their children the particu-
lar task (0 = never; 1 =mostly never; 2 = sometimes; 3 = often; 4 = always). In this age group, school
functioning refers to the period before kindergarten, however, only 12% of the sample was frequently
among other children, therefore, this scale was omitted from the statistical analysis.

Data collection from final reports

Retrospective analysis of neonatal final reports was used to determine the existence of chronic neo-
natal morbidities, such as bronchopulmonary dysplasia (BPD), intraventricular haemorrhage (IVH),
retinopathy of prematurity (ROP), etc.

Psychological interview

Items were utilized from the structured questionnaire used in the Hungarian adaptation of the Bayley
Scales of Infant and Toddler Development, Third Edition (Bayley, 2006; Hungarian adaptation: K&,
Rézsa, Mészaros, Kalézi-Szabd, & Nagy, 2017). Data were gathered retrospectively about the period
from conception until the time of examination. We assessed the course of pregnancy (e.g. with or
without any problems) and the circumstances of birth (e.g. vias naturales, section caesarea). Other
independent variables we used in the analyses were the following:
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Breastfeeding. As part of the psychological anamnesis, we gathered information about the mothers’
ability to breastfeed her new-born. In case of ‘yes’, we used open questions to assess the time and
duration of breastfeeding and structured questions to assess the way the new-born fed (e.g. ‘with
a good technique’ or ‘frequent swallowing and sucking problems’).

Behavioural characteristics of infants. Behavioural characteristics were also explored retrospec-
tively. A list containing both positive and negative characteristics was presented to the mothers
(e.g. weepy, well-adjusted, calm, etc.) and binary coding was used to gather a list of dominant charac-
teristics. Then two scales were converted based on the list: one contained the positive characteristics
of the infant (e.g. calm, good sleeper, well-adjusting or easy), the other, on the other hand, contained
the negative characteristics such as weepy, peevish, bad sleeper or colicky. These scales were used in
the statistical analysis.

Predominant maternal emotional state. The predominant emotional state of the mothers was also
assessed by structured questions retrospectively. For example, the following options were available
to choose: ‘collected, optimist, suspenseful’ or ‘emotionally unstable, ambivalent’. Mothers were
asked to retrospectively rate their dominant emotional state for both in the period of pregnancy
and after childbirth.

Statistical analysis

IBM SPSS Statistics v23 was used for statistical analysis. General characteristics of the sample were
analysed by descriptive statistics. After data collection, the normality of the sample was assessed
by Kolmogorov-Smirnov test and Chi-square test. The results indicated paranormal distribution in
most of our variables, so non-parametric statistical tests were used for analysis. Mann-Whitney U-
test test was used to measure the differences between two groups (e.g. breastfed-not breastfed),
whereas Kruskal-Wallis was utilized to compare two or more groups regarding the independent vari-
ables (e.g. predominant maternal state). Finally, Spearman rank correlation test was used to measure
the relationship between continuous and ordinal variables (e.g. birth weight, HRQoL, behavioural
characteristics of infants).

Results
Characteristics of the sample

The mean birth weight of toddlers participating in the study (n = 97) was between 330 and 2490 g (M
=1246.81; SD = 531.25). The mean gestational age also was low (M =30.13; SD = 3.7), as almost all the
low-birth-weight sample was born prematurely. The mean age of children was 25.8 mo. (SD = 2.04)
during the examination. The mean age at birth of mothers was 29 years (M =29.45 ;SD =4.91) and
11 women (11.35%) reached the age of 35 among them. On average, infants and mothers spent
46 days in the hospital after birth (M =46.17; SD = 28.23) (Table 1).

Biological factors and health-related quality of life at 2 years

The mean scores of the function areas examined by PedsQL were the following: social functioning
was rated as highest (M=87.47; SD=15.5), followed by physical functioning (M =83.14; SD=
15.57), whereas mothers evaluated the lowest quality of life in emotional functioning (M =75.72;
SD = 15.34). The most frequently chosen difficulties were anger (35%), fear (19%) and sleeping pro-
blems (14%) based on parental reports. The mean score of quality of life was 82.26 (SD =11.99).
No significant association was found between quality of life and the most frequent neonatal mor-
bidities such as IVH (p = 0.699; x2 = 0.715), ROP (p = 0.477; x2 = 1.481), PVL (p = 0.52; U = 30.0), NEC (p
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Table 2. Distribution of chronic neonatal morbidities.

<999 g n (%) 1000-1499 g n (%) 1500-2499 g n (%) Total
NEONATAL MORBIDITIES
Respiratory pathologies
Bronchopulmonary dysplasia (BPD) 17/38 (44.7) 0/35 (0) 0/23 (0) 17/97 (17.5)
Intrauterine hypoxia 4/38 (10.5) 2/35 (5.7) 1/23 (4.3) 7/97 (7.2)
Intrauterine asphyxia 1/38 (2.6) 0/35 (0) 0/23 (0) 1/97 (1)
Abdominal pathologies
Necrotizing enterocolitis (NEC) 3/38 (7.8) 0/35 (0) 0/23 (0) 3/97 (3)
Cerebral pathologies
Intraventricular haemorrhage (IVH I/11) 10/38 (26.3) 0/35 (0) 1/23 (4.3) 13/97 (13.4)
Intraventricular haemorrhage (IVH 111/1V) 2/38 (5.2) 0/35 (0) 0/23 (0)
Periventricular leukomalacia (PVL) 0/38 (0) 1/35 (2.8) 0/23 (0) 1/97 (1)
Other premature pathologies
Retinopathy of prematurity (ROP I/11) 12/38 (31.5) 0/35 (0) 0/23 (0) 17/97 (17.5)
Retinopathy of prematurity (ROP 1I/IV) 5/38 (13.1) 0/35 (0) 0/23 (0)

=0.505; U= 109.0), intrauterine hypoxia (p = 0.132; U = 207.0) or intrauterine asphyxia (p = 0.509; U =
29.5). However, mothers reported significantly lower quality of life in preterm infants with BPD (p =
0.025; U=443.5). The distribution of neonatal morbidities in the sample is shown in Table 2.

We found no significant differences in quality of life between birth-weight groups at 2 years. The
Kruskal-Wallis test showed no significant association between birth weight and quality of life at 2
years (p =0.180; x*=3.431).

We found gender differences only in emotional functioning (p=0.039; U=878.00). Mothers
reported significantly more emotional problems in boys compared to girls. No significant differences
were found between boys and girls in social functioning (p = 0.628; U = 1096.5) and physical function-
ing (p=0.962; U=1154.5).

Behavioural characteristics of infants and emotional functioning at 2 years

In addition to gender differences, emotional problems were also associated with the behavioural
characteristics of the infants. Mothers described their infants the most frequently as ‘colicky’ (30%)
and ‘irritated’ (17%) as negative characteristics, on the other hand, ‘calm’ (62%) and ‘good sleeper’
(49%) were among the most frequently chosen positive characteristics. In statistical analysis, we gen-
erated two scales based on the reported binary-coded list of characteristics. The two scales included
the number of positive characteristics (such as calm, good sleeper, adaptable and easy to take care of)
and negative characteristics (such as irritated, weepy, bad sleeper, has a loss of appetite or colicky),
respectively. Spearman rank correlation showed a significant relationship between emotional func-
tioning and both the number of positive and negative characteristics (Table 3). More positive behav-
ioural characteristics significantly correlated with higher emotional functioning (p =0.033; r=0.216).
Based on the coefficient of determination (R*=0.046), positive behavioural characteristics explain
4.6% of variance in emotional functioning at 2 years. On the other hand, a stronger, negative corre-
lation was found in connection with the number of negative characteristics (p = 0.002; r= —0.313; R?
= 0.097), which provides a 9.7% explanatory power. Moreover, the higher number of negative behav-
ioural characteristics significantly correlated with the overall quality of life (p = 0.004; r=—0.291).

Breastfeeding and quality of life

A positive but weak correlation was found between the duration of breastfeeding and quality of life
(p=0.016; r = 0.244), indicating that mothers reported higher overall quality of life in their children in
case of longer duration of breastfeeding. Nonetheless, almost half of mothers (43%; <1000 g: 73%;
1000-1500 g: 34%; 1500-2500 g: 13%) was unable to breastfeed after birth. The mean duration of
breastfeeding was 6.58 months (SD = 8.08).
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Table 3. Quality of life at 2 years in association with behavioural characteristics of infants.

The number of positive behavioural characteristics of the infants (calm, good sleeper,
adaptable, easy to take care of)

0(n=19) 1(n=22) 2 (n=26) 3(n=17) 4 (n=12) p-value

Overall quality of life (%) M; SD  80.55; 10.18 79.32; 12.37 87.57;9.83  86.11; 10.85 75.43; 13.74 p=0.596; r=0.054
Physical functioning (%) M; SD 80.09; 12.76 83.94;17.6 86.78; 10.17 89.28; 12.72 73.43; 20.87 p=0.847; r=0.02
Emotional functioning (%) M; SD 72.63; 13.26 69.09; 15.7 79.81;16.7 80; 12.5 80; 14.3 p=0.033; r=0.216*
Social functioning (%) M; SD 88.95; 10.18 85; 14.14 93.85; 9.3 89.12; 14.05 72.92; 1839 p=0.129; r=-0.155
The number of negative behavioural characteristics of the infants (weepy, irritated, colicky, loss
of appetite, bad sleeper)
0 (n=55) 1(n=22) 2(n=10) 3(n=5) 4 (n=4) p-value
Overall quality of life (%) M; SD  84.71; 12.19 80.14; 11.8  75.91; 863 78.74;16.6 78.47;4.21 p=0.004; r=—0.291**
Physical functioning (%) M; SD  85.46; 15.87 86.61; 16.9 78.75;13.4 81.25;17.25 74.21;738 p=0.018; r=—0.240*
Emotional functioning (%) M; SD 79.55; 15.67 72.73;13.9  65.5; 1227  72; 13.03 63.75; 478 p=0.002; r=—0.313**
Social functioning (%) M; SD 88.27; 15.28 86.14; 1243 83.5;17.95 83;30.33 97.5;5 p=0.854; r=-0.019

*p < 0.05; **p < 0.01.

The association between quality of life and potential non-nutritive sucking habits (i.e. using a lazy
method or having swallowing and sucking difficulties) was also assessed. These problems occurred in
449% of the sample. No significant connection was found between quality of life and sucking habits (p
=0.433; x> = 1.672), however, there were marginal but significant differences in overall quality of life
in comparison with mother who could not breastfeed their infants (p = 0.05; U = 891.5). Similarly, no
significant association was found between each of the function areas and sucking habits, however,
the tendency was also similar between the groups of those who were and were not breastfed
(Table 4). Based on the mean scores of quality of life, breastfeeding mothers tendentially reported
higher overall quality of life in their children at 2 years, even if the experience problems in sucking
habits, compared to those who were unable to breastfeed.

Maternal emotional state and quality of life at 2 years

Significant associations were found between the quality of life of preterm children at 2 years and the
retrospectively assessed predominant maternal emotional state both during pregnancy (p = 0.007; x>
=10.059) and after birth (p<0.01; X2 =15.209) (Table 5). Those mothers, who retrospectively
described themselves as balanced, positive, excited during their pregnancy, characterized their chil-
dren more positively and reported significantly fewer difficulties in physical (p = 0.013; x> = 8.688) and
social (p=0.02; x*=12.654) functioning compared to conflicted and anxious mothers. Reversely,
anxious and nervous or emotionally unstable mothers reported more difficulties in physical and
social functioning in their children at 2 years. After childbirth, we also found this significant associ-
ation in each area of functioning: physical (p=0.012; )(2: 8.905), emotional (p =0.006; Xz =10.333)
and social (p = 0.024; x> = 7.462) functioning.

Table 4. Associations between breastfeeding and quality of life.
Breastfed (n = 54), the sucking method:

Good technique Lazy Frequent swallowing and
(n=28) (n=18) sucking difficulties (n = 8) p-value
Overall quality of life (%) M; SD 85.77; 10.56 82.71; 13.8 81.63; 9.85 p=0433; )(2 =1.672
Physical functioning (%) M; SD 87.16; 14.65 82.94; 18.11 82.42; 11.32 p=0.407; )(2 =1.799
Emotional functioning (%) M; SD  76.96; 16.51 75.28; 18.05 72.5;9.25 p=0.744; )(2 =0.592
Social functioning (%) M; SD 91.07; 10.39 90.56; 11.36 90; 14.39 p=0.893; )(2 =0.226
Non-breastfed (n=43)  Breastfed (n =54) p-value
Overall quality of life (%) M; SD 79.92; 12.24 84.14; 11.56 p=0.05; U=891.5*%
Physical functioning (%) M; SD 80.73; 15.84 85.05; 15.38 p=0.120; U=948.00
Emotional functioning (%) M; SD  75.7; 14.82 75.74; 16.03 p=0.980; U=1157.5
Social functioning (%) M; SD 83.37; 19.17 90.74; 11.13 p=0.127; U=958.00

*p < 0.05; **p < 0.01.
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Discussion
Biological factors and health-related quality of life at 2 years

In our examination, mothers reported the fewest problems in social functioning at 2 years, thus
the preterm children seem to have no difficulties at 2 years regarding social skills in social activi-
ties such as playing with other children. They experienced more problems in physical functioning
(e.g. walking or running, lifting heavy objects and putting away their toys), which can be
explained by the delay or deficit of gross motor skills. These difficulties are more frequent in
preterm children due to their prematurity (Ramachandran & Dutta, 2015). Finally, mothers
reported the most problems in emotional functioning. Dealing with negative emotions, such as
anger or fear and bad sleeping were the most problematic for children according to their
mothers.

It must be noted that many studies examining preterm children found correlations between lower
birth weight and lower developmental quotients in developmental areas such as gross or fine motor
skills or social skills even at 2 years (Kenyhercz & Nagy, 2017; Potijk, de Winter, Bos, Kerstjens, & Reij-
neveld, 2012; Talge et al., 2010). However, our results suggest that birth weight is not a significant
predictor for the quality of life reported by mothers. Regarding the most common neonatal morbid-
ities in preterm infants, we found significant associations exclusively between bronchopulmonary
dysplasia (BPD) and quality of life at 2 years. Mothers of children with BPD reported significantly
lower overall quality of life compared to their healthy peers. Thus, children with BPD may be at
risk of lower quality of life at later ages as well.

After the examination of gender differences, we found that boys were reported as having more
emotional problems, especially in dealing with the emotions of anger and frustration. A meta-
analysis of 166 studies reported similar findings in gender differences, where girls had more posi-
tive emotions and internalizing symptoms (e.g. anxiety, fear) compared to boys, who showed
rather externalizing symptoms (e.g. anger and frustration) (Chaplin & Aldao, 2013). Furthermore,
a study found that high maternal prenatal anxiety is a high-risk factor of emotional difficulties
in boys, compared to girls at 4 years (O’Connor, Heron, Golding, Beveridge, & Glover, 2002).
High-risk pregnancy and preterm birth are also linked to higher anxiety levels of mothers
(Alder, Fink, Bitzer, Hosli, & Holzgreve, 2007).

Table 5. Associations between predominant maternal emotional state and reported quality of life at 2 years.

Predominant maternal Overall quality of life  Physical functioning (%) Emotional functioning  Social functioning
emotional state (%) M; SD M; SD (%) M; SD (%) M; SD

1. During pregnancy

Calm, collected, positive, 84.69; 11.17 85.31; 15.04 76.87; 15.14 91.19; 13.08
excited (n=67)
Emotionally unstable, 79.88; 11.49 88.01; 13.61 69.17; 18.55 82.5; 11.72
ambivalent (n =6)
Nervous, anxious (n = 24) 76.10; 12.47 75.85; 16.05 74.17; 15.58 78.33; 18.92
p-value p=0.007; x¥*=10.059* p=0013; y>=8.688* p=048; x°=1.468 p=002; y*=
12.654*

1. After childbirth

Calm, collected, positive, 84.89; 11.07 85.56; 14.62 78.52; 14.81 89.79; 14.35
excited (n=71)
Emotionally unstable, 77.01; 1431 82.01; 17.11 68.18; 19.27 81.82; 20.76
ambivalent (n=11)
Nervous, anxious (n = 15) 73.71; 9.61 72.5; 15.81 68; 10.98 80.67; 14.98
p-value p<001; y>=15209%* p=0012; x°=8905* p=0.006; x¥°=10333** p=0024; y*=
7.462*

*p < 0.05; **p < 0.01.
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Behavioural characteristics of infants and emotional functioning at 2 years

Examining the behavioural characteristics of the infants, we found a significant correlation with
emotional difficulties based on maternal reports. In the case of negative characteristics, mothers
reported their babies as ‘colicky’ and ‘irritated’ and they used calm’ and good sleeper’ the most as
positive characteristics. Mothers, who retrospectively used more negative behavioural characteristics
to describe their babies, reported significantly more emotional problems in their children at 2 years.
Reversely, the same strong correlation was found between the number of positive behavioural
characteristics and higher quality of life in physical and emotional functioning. These reported
characteristics can be interpreted as ‘easy’ and ‘difficult’ based on the theory of Thomas and Chess
(Thomas & Chess, 1977). Several studies found positive correlation between easy temperament
and higher levels of social, personality and cognitive development in toddlers and small children,
whereas difficult temperament was linked to higher rates of behavioural and emotional difficulties
(Abulizi, Pryor, Michel, van der Waerden, & EDEN Mother-Child Cohort Study Group 2017; Stams,
Juffer, & van lJzendoorn, 2002). In our study, we found significant correlation in both ways
between ‘temperament’ and physical and emotional functioning in 2-year-old children.

Breastfeeding and quality of life

In the literature, the beneficial effects of breastfeeding are widely accepted. Breast milk is an essential
source of nutrients as it is rich in essential fatty acids, vitamins, minerals and amino acids, which are
fundamental for both cognitive functioning and speech development (Whitehouse et al.,, 2011). A
meta-analysis showed a negative correlation between the duration of breastfeeding and lower
risks of acute respiratory and ear infections, asthma, obesity and type 1 and 2 diabetes, so a
variety of psychosomatic diseases (Ip et al., 2007). The increased production of prolactin and oxytocin
during breastfeeding lowers the stress levels of the mothers and strengthens the attachment toward
the baby (Uauy & de Andraca, 1995). The positive emotional state and the increased feeling of attach-
ment further contribute to a more sensitive care from the mothers (DeWitt et al., 1997), thereby to a
smoother breastfeeding process, which again lowers the stress level of the mothers and helps
achieve a more positive emotional state and so on (Figure 1). This process, therefore, functions as
a self-reinforcing cycle, which may promote both the mother’s and baby’s health.

Based on the findings of our study and the literature we can conclude that mothers, who breast-
feed their babies, reported a significantly more positive emotional state for themselves and higher
quality of life for their 2-year-old children regardless of any difficulties in breastfeeding. They experi-
enced fewer physical, emotional and social difficulties among their children compared to mothers,
who for some reason, were unable to breastfeed their new-borns.

We also confirmed the importance of the maternal mental health in the optimal quality of life in
children. During infancy, one aspect of maternal functioning is the mirroring of emotions to the

Breastfeeding
More sensitive i Lower
e Optimal maternal
quality of stress level

life of
children

Increased More positive
feeling of emotional

attachment state

Figure 1. The positive, self-reinforcing cycle of breastfeeding.
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children (Gergely, 1996), which may bring difficulties for an emotionally less stable, depressed and
worrisome mother. Several studies of the last decades examined the effects of maternal emotional
state not only on the foetus during pregnancy but on the baby after giving birth as well
(Sandman et al., 2011). Our findings support this concept that maternal emotional state before
and after childbirth has a vital role in the development of quality of life in children.

Conclusions

In our study, we found the maternal emotional state before and after childbirth to be a more impor-
tant aspect in the development of quality of life in early childhood, as opposed to birth weight or
other biological factors. Moreover, breastfeeding seems to be an essential protective factor for the
mother-child bond as well.

Considering our findings, we find it important to help mothers during the early days of mother-
hood regarding breastfeeding. Moreover, implementing interventions like the ‘golden hour’ protocol
or the Kangaroo care after childbirth are also vital, since the early hours in life and skin-to-skin contact
are critical in the later development of attachment (Harriman, 2018) and quality of life. Furthermore, it
may also have an impact on the maternal mental health. The use of these early interventions seems
crucial in the later development of at-risk premature children. In addition to sooner recovery after
birth, they may also have an indirect impact on the later quality of life in both children and their
parents.

The emotional support of mothers and fathers after premature birth should be also an important
intervention during the early years, not only for their mental health and quality of life but their chil-
dren’s as well. We recommend utilizing the help of mental health professionals, clinical and health
psychologists in paediatric clinics and obstetric and new-born care units in order to provide
support for parents of premature children.

Limitations

One limitation of the study is the small sample size. In order to overcome this limit, we pursue the
involvement of more children and parents to confirm these preliminary findings. Beyond the detailed
exploration of the breastfeeding process, we set out to examine the quality of life of children, who
were exclusively fed with formula and to carry out a comparative study. Moreover, more information
might be gathered by carrying out a longitudinal follow-up study, in which the development of
emotional, social and cognitive functioning can be assessed regarding the ways of feeding in the
early years, from infancy to adolescence.
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