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ABSTRACT
Background and objective Neonatal outcome 
research and clinical follow- up principally focus on 
neurodevelopmental impairment (NDI) after extremely 
preterm birth, as defined by the scientific community, 
without parental input. This survey aimed to investigate 
parental perspectives about the health and development 
of their preterm children.
Methods Parents of children aged 18 months to 7 
years born <29 weeks’ gestational age presenting at a 
neonatal follow- up clinic over a 1- year period were asked 
to evaluate their children’s health and development. They 
were also asked the following question: ’if you could 
improve two things about your child, what would they 
be?’ Responses were analysed using mixed methods. 
Logistic regressions were done to compare parental 
responses.
Results 248 parents of 213 children (mean gestational 
age 26.6±1.6 weeks, 20% with severe NDI) were 
recruited. Parents evaluated their children’s health 
at a median of 9/10. Parental priorities for health 
improvements were (1) development, mainly behaviour, 
emotional health and language/communication (55%); 
(2) respiratory heath and overall medical fragility (25%); 
and (3) feeding/growth issues (14%). Nineteen per cent 
explicitly mentioned ’no improvements’. Parents were 
more likely to state ’no improvements’ if child had no 
versus severe NDI OR 4.33 (95% CI 1.47 to 12.75)) or if 
parents had no versus at least a high school diploma (OR 
4.01 (95% 1.99 to 8.10)).
Conclusions Parents evaluate the health of 
their preterm children as being very good, with 
positive perspectives. Parental concerns outside the 
developmental sphere should also be addressed both in 
clinical follow- up and research.

INTRODUCTION
Preterm birth is associated with increased risk 
of neurosensory impairment and developmental 
delay.1–3 The systematic assessment of these aspects 
of development are combined and categorised by 
levels of neurodevelopmental impairment (NDI).4 
To monitor neurodevelopmental outcomes, 
neonatal follow- up programmes have become the 
standard of care.4–6 Neonatal follow- up research 
has thus been shaping the landscape of prematu-
rity outcomes for several decades, determining 
which outcomes are reported. Classification of 
the outcomes of preterm children into NDI cate-
gories is now the norm in research.7 However, less 
interest is directed towards whether these outcomes 
are also of importance to families.8 This often 

leads to the erroneous perception that some chil-
dren have a ‘bad’ or ‘good’ outcome, only based 
on NDI. Furthermore, children categorised as 
having ‘normal’ outcomes/no disability may have 
problems that are overlooked.9 10 The reporting 
of outcomes pertaining to the health and develop-
ment of preterm children is undoubtedly essential, 
but could benefit from adequate representation and 
framing when it comes to families.11 12

Researchers across medical fields are increasingly 
reporting patient- important outcomes. Initiative 
such as those reported by the Patient- Centered 
Outcomes Research Institute are thought to 
help determine outcomes that patients find most 
important, as they represent their lived experience 
with illness.13 The aim of the current study was to 
expand the knowledge of parental/family perspec-
tives regarding the health of their children born 
preterm.

METHODS
Design and study participants
The Parents’ Voices Project is a cross- sectional 
survey of parents of extremely preterm children seen 
at a level- III university hospital neonatal follow- up 
clinic. All infants born ˂29 weeks’ gestational age 
(GA) are eligible for follow- up after discharge from 
the neonatal intensive care unit (NICU) for neuro-
developmental monitoring. All children are seen at 
18 months corrected age (CA), at 36 months CA, 

What is already known on this topic?

 ► Preterm outcome research generally focuses on 
adverse health and neurodevelopmental rates.

 ► Research results are used to council parents yet 
parental opinions regarding what outcomes are 
important for them has not been studied.

What this study adds?

 ► Parents of extremely preterm children report a 
balanced perspective on their child.

 ► This includes positive traits as well as concerns 
which encompass development and medical 
fragility, nutrition and respiratory health.

 ► Concerns vary with child’s neurodevelopment, 
age and parental education. copyright.
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then at 5 years and 7 years, according to standardised follow- up 
protocols (online supplemental table s1).1

Between 1 July 2018 and 31 July 2019, parents of preterm 
children who were scheduled for a neonatal follow- up clinic visit 
were approached to participate. Foster parents were excluded.

Study procedure
At least one parent per eligible child was sent an email invitation 
to participate in the study. If parents did not respond, a research 
assistant attempted to contact them by telephone or in person at 
the follow- up visit. They were offered to respond to the ques-
tionnaire prior to the follow- up visit either online, on paper or 
by interview.

The questionnaire was developed and reviewed in partner-
ship with parent stakeholders. Parents were asked to rate their 
child’s health on a scale of 0 (very poor) to 10 (excellent). They 
were then asked to answer the following question: ‘If you could 
improve any two things about your child’s health and/or devel-
opment, what would they be?’ When possible, both parents were 
invited to participate separately. Parents of twins or triplets were 
asked to complete one questionnaire per child.

Demographic data and developmental outcomes
Parent characteristics including self- reported race, highest 
level of education and family composition were retrieved from 
questionnaires administered to all families during clinical care. 
Neonatal characteristics and demographics were collected from 
the infant’s medical record by trained research personnel using 
Canadian Neonatal Network abstractor manual definitions.14 
Neurodevelopmental outcome was determined for each child 
at the standardised 18- month CA visit following the Canadian 
Neonatal Follow- Up Network protocol.4 In summary, all chil-
dren were administered the Bayley Scales of Infant and Toddler 
Development, 3rd edition (Bayley III). A neurological exam-
ination was performed by a paediatrician to identify signs of 
cerebral palsy and determine functional level using the Gross 
Motor Functional Classification System (GMFCS).15 Finally, 
data on visual and hearing function were retrieved from the 
medical chart. A level of neurodevelopmental impairment (NDI) 
was assigned for each child based on the 18- month assessment 
(table 1).4

Data analyses
Descriptive statistics were used to describe the study population 
and parental evaluations of their children’s health. When both 
parents provided a rating for a single child, the mean score was 

calculated. Comparison of parental rating score in relation to 
NDI status was done using the Kruskal- Wallis test.

Answers to the open- ended question were analysed using 
descriptive content analysis. Themes were developed simul-
taneously and independently by a team of eight investigators 
representing neonatology, general paediatrics, developmental 
paediatrics, rehabilitation care, sociology and parents. During 
the initial exploration of data, codes, subcodes, and coding defi-
nition and structure were developed gradually until consensus 
was reached. Then, systematic coding of all parental answers was 
done in an independent fashion by rotating teams of two inves-
tigators and discrepancies were resolved with a third coder. This 
brought multiple perspectives to the analysis to prevent mistakes 
and individual biases; all data were reviewed by a parent in 
initial or final coding steps. Codes of the qualitative content 
were introduced in the database as dichotomised variables (Yes/
No). Statistical analyses were conducted with SPSS (IBM SPSS 
Statistics V.24). Logistic regressions were done to calculate the 
frequency of each theme in relation to the child’s age, gestational 
age, level of NDI (none, mild to moderate, severe) and parental 
characteristics. As these analyses were exploratory in nature, we 
did not adjust for multiple comparisons.

RESULTS
During the study period, at least one parent for the 258 children 
scheduled for follow- up were contacted either by email, tele-
phone or in person (figure 1); 248 parents of 213 children (83% 
of eligible children) participated and provided 285 individual 
responses. Both parents answered the questionnaire for 71 chil-
dren; there were only maternal answers for 128 children and 
only paternal answers for 14. Among responding mothers and 
fathers, 63% and 82%, respectively, self- identified as Caucasian 
and 82% and 87%, respectively, reported having at least a high 
school diploma (table 2).

The 213 children were born at a mean gestational age of 26.6 
weeks with mean birth weight of 907 g (table 3). For the majority 
(59%) of participants, parents answered the questionnaire at the 
18- month or 36- month CA visit. Based on the 18- month assess-
ment, 55% met criteria for no NDI, 25% had a mild to moderate 
NDI and 20% a severe NDI.

Evaluation of health
For the 213 children, the median score for health as reported by 
parents was 9/10 (IQR 7.5–10, range 3–10). When both parents 
responded for the same child, agreement was strong (Pearson’s 
r=0.668). For children with no NDI, mild to moderate NDI, 

Table 1 Definition of neurodevelopmental impairment

Impairments
Severe neurodevelopmental impairment (any 
one or more of the following)*

Mild- moderate neurodevelopmental impairment 
(any one or more of the following)† No neurodevelopmental impairment

Motor CP with GMFCS 3, 4 or 5 CP with GMFCS 1 or 2 No cerebral palsy

Bayley III Motor Composite <70 Bayley III Motor Composite 70–84 Bayley III Motor Composite ≥85

Cognitive Bayley III Cognitive Composite <70 Bayley III Cognitive Composite 70–84 Bayley III Cognitive Composite ≥85

Language Bayley III Language Composite <70 Bayley III Language Composite 70–84 Bayley III Language Composite ≥85

Hearing Hearing aid or cochlear implant Sensorineural/mixed hearing loss without requirement 
for hearing devices

No hearing loss as per audiology report

Vision Bilateral visual impairment Unilateral visual impairment No visual impairment as per ophthalmology 
report

*Includes children who could not be tested using the Bayley- III but who had a Bayley- III Adaptive Behaviour score <70 or who were assessed to have a significant 
developmental delay.
†Children who could not be tested using the Bayley- III but who had a Bayley- III Adaptive Behaviour score between 70 and 84.
CP, cerebral palsy; GMFCS, Gross Motor Function Classification System.
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and severe NDI, the median health score was 9 (IQR 8.5–10), 8 
(IQR 7–9) and 7 (IQR 6–9), respectively (p<0.001). We exam-
ined children whose parent(s) rated their health as 6 or less 
(≤10th percentile of the cohort, n=28): 4 had no NDI, 9 mild 
to moderate NDI, and 15 severe NDI.

Parental priorities for health improvements
The main themes identified included (1) development (55%), 
(2) respiratory health and fragility (25%), (3) nutrition/feeding 
and growth problems (14%), with (4) 19% (n=52) of parents 
reporting there was nothing to improve (figure 2). When parents 
described their child’s development as suboptimal, language and 
communication (19%), behaviour and emotional health (18%), 
motor development and movements (15%) as well as cognitive 
and learning skills (14%) were most often cited as top concerns. 
Table 4 shows parents describing a wide array of problems.

Association between parent and child characteristics and 
parental priorities
Figure 3A shows a comparison of themes reported by parents of 
preterm children by NDI category (online supplemental tables 
s2 and s3). Development was mentioned equally by all parents. 
Growth and feeding were more concerning to parents of chil-
dren in the severe NDI group, as compared with the no- NDI 
group (OR 2.86; 95% CI 1.27 to 6.45). Respiratory illness and 

fragility were more frequently reported as priorities by parents 
of children in the mild- moderate NDI category, as compared 
with the severe NDI category (OR 2.50; 95% CI 1.04 to 6.00). 
Finally, parents of children without NDI were more likely to 
report having nothing to improve compared with parents in 

Figure 1 Flowchart of study population.

Table 2 Parental characteristics

Mothers
n=174

Fathers
n=74

Mean age at birth (SD), years 32 (5) NA

Lone parent, n (%) 14/172 (8) 1/74 (1)

Self- reported race, n (%)

  Caucasian 108/171 (63) 59/72 (82)

  Black 42/171 (25) 7/72 (10)

  Other 21/171 (12) 6/72 (8)

Education≥high school, n (%) 138/168 (82) 62/71 (87)

No of responses provided 199 86

  Singleton 139 (70%) 60 (70%)

  Twin or triplet 60 (30%) 26 (30%)

Table 3 Child characteristics (n=213)

Mean gestational age (SD), weeks 26.6 (1.6)

Mean birth weight (SD), g 907 (247)

Male, n (%) 106 (50)

Multiple births, n (%) 65 (31)

Severe brain injury**, n (%) 44 (21)

Bronchopulmonary dysplasia††, n (%) 130/203 (64)

Median duration of NICU stay (IQR), days 105 (78, 130)

NDI at 18 months CA, n (%)

  None 114/209 (55)

  Mild/moderate 53/209 (25)

  Severe 42/209 (20)

Mean Bayley- III scores at 18 months CA (SD)

  Cognition 94 (14)

  Language 91 (16)

  Motor 91 (14)

Current age, n (%)

  18 months CA 65 (31)

  36 months CA 59 (28)

  5 years 56 (26)

  7 years 33 (16)

*Severe brain injury defined as grade 3–4 intraventricular haemorrhage, cystic 
periventricular leucomalacia, cerebellar haemorrhage.
†Bronchopulmonary dysplasia defined as oxygen use at 36 weeks of postmenstrual 
age.
CA, corrected age; NDI, neurodevelopmental impairment; NICU, neonatal intensive 
care unit.

Figure 2 Venn diagram of parental priorities for improvements. 
Some parents reported on several themes, which is illustrated by the 
overlapping areas.
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the two other groups. Figure 3B compares parental responses 
according to their child’s age (online supplemental tables s2 and 
s3). Parents of 18- month- old children were less likely to mention 
development as an area for improvement. Parents of children 
aged 18–36 months were more likely to express concerns 
regarding respiratory health, compared with the 7- year- old 

group, and growth and nutrition issues compared with parents 
of older children.

There was no difference between mothers and fathers or 
by gestational age groups (22–24 weeks, 25–26 weeks, 27–28 
weeks) with respect to the frequency of themes invoked by 
parents (online supplemental tables s2 and s3). When examining 

Table 4 Examples of quotes provided by parents

Development “Her language, I wish she would express herself more clearly.” Mother of a 3- year- old girl born at 26 weeks

“A better management of his crises (when he gets out of control).” Father of 5- year- old born at 27 weeks

“She acts like a baby, I’m worried about school.” Mother of a 3- year- old girl born at 26 weeks

“His gross motor skills, including running.” Mother of a 3- year- old boy born at 27 weeks

Respiratory health and fragility “His lungs are still fragile.” Mother of a 5- year- old boy born at 25 weeks

“His immune system, his pneumonias, he is sick all the time.” Mother of an 18- month- old boy born at 27 weeks

“Inflammation of his lungs every time he catches a virus.” Father of 18- month- old boy born at 28 weeks

Growth and nutrition “I hope she will learn how to eat.” Father of an 18- month- old girl born at 25 weeks

“Remove her gastrostomy.” Mother of an 18- month- old girl born at 23 weeks

“His reflux and frequent vomiting. He does not eat much.” Father of 5- year- old boy born at 25 weeks

Figure 3 Areas of improvements by (A) neurodevelopmental impairment, (B) child age. NDI, neurodevelopmental impairment. *p<0.05 by bivariate 
logistic regression.

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://fn.bm
j.com

/
A

rch D
is C

hild F
etal N

eonatal E
d: first published as 10.1136/archdischild-2021-322711 on 23 N

ovem
ber 2021. D

ow
nloaded from

 

https://dx.doi.org/10.1136/fetalneonatal-2021-322711
https://dx.doi.org/10.1136/fetalneonatal-2021-322711
https://dx.doi.org/10.1136/fetalneonatal-2021-322711
http://fn.bmj.com/


F5Jaworski M, et al. Arch Dis Child Fetal Neonatal Ed 2021;0:F1–F6. doi:10.1136/archdischild- 2021- 322711

Original research

responses in relation to level of education, parents who had 
not completed high school were less likely to report wishing to 
improve their child’s development compared with parents with 
at least a high school diploma (OR 0.46, 95% CI 0.24 to 0.88). 
They were also more likely to respond that nothing needed to 
change (OR 4.01; 95% CI 1.99 to 8.10).

DISCUSSION
Measuring and classifying the outcomes of preterm infants 
is important for a number of reasons: identifying health and 
developmental concerns to ensure that children receive optimal 
healthcare support, to improve healthcare practices for all chil-
dren (audit and quality improvement), for research purposes 
and to inform parents about prognostic elements regarding their 
preterm children.4–6 This is the first study investigating how 
parents rate their children’s health and also their concerns and 
priorities: what they wished they could improve in an open- 
ended fashion (without an a priori). Parents rated their child’s 
overall health as being high, despite disability, even if the pres-
ence and severity of NDI influenced parents’ rating. In addition, 
parents did acknowledge the challenges faced by their children, 
mentioning several areas where improvements were desired.

These high ratings, despite the hardship of the NICU expe-
rience, overall fragility and, for some children, disability, 
potentially reflect the resilience of families and positive transfor-
mations.16 In other studies, parents reported a high quality of life 
for their children despite disabilities or described their child’s 
happiness and good personality.17 18 These findings may indi-
cate that for families, the well- being of their child, as opposed 
to disability, is what is truly important when health is evaluated.

Because we wanted to capture parents’ subjective evalua-
tion of their child, we did not use standardised health- related 
quality of life questionnaires. Other authors have previously 
reported the high parent- perceived and self- perceived quality of 
life ratings.17 19 In our cohort, perceived health remains high, 
but decreases with level of NDI, suggesting that neurodevelop-
mental outcomes do have an impact on parental subjective eval-
uations. In previous studies, authors have found that adults born 
premature rate their quality of life highly, independent of NDI. 
However, they are aware of their health and functional limita-
tions.20 Perhaps the parents in our study had a similar viewing 
of their child’s health: lucidly assessing their child’s function and 
what their children could do, and not only their diagnoses and 
limitations.

Even though parents generally rate their child’s health with 
high scores, there is always room for improvement. This should 
be the basis for ongoing neonatal follow- up research as well as 
clinical research at large. In the clinical setting, health practi-
tioners screen for difficulties early on, and the focus is mainly 
on child development. Development (especially behaviour and 
emotions) and respiratory health are the main areas parents 
wished they could improve. Some adverse outcomes considered 
to be mild by the medical literature, such as behavioural prob-
lems, hyperactivity and emotional health, were often considered 
as major problems by families. Whether these problems have 
more negative impacts on the child as well as the whole family, 
as opposed to deafness or using a walker due to cerebral palsy 
(classified as severe NDI), is a possibility. Interestingly, in terms 
of development, as children grew older, parents were more likely 
to express concerns about language and communication, socio- 
emotional problems and learning difficulties. Yet, standardised 
follow- up in most high- income countries often stops after 18–36 
months CA, which might be too early to uncover more subtle 

neurodevelopmental dysfunctions, such as those reported by 
parents, that are likely to interfere with school achievement.21 
In a recent European survey, only 27% of very preterm children 
were receiving follow- up care at 5 years.22

Furthermore, as previously shown, children of lower socio-
economic status were less likely to attend follow- up.23 24 Despite 
the association between lower socioeconomic status and neuro-
developmental vulnerabilities, especially in children at higher 
biological risk,25 a lower level of parental education, in our study, 
was associated with parents explicitly or implicitly responding 
that nothing needed to be improved with their child. This could 
be interpreted as accepting the child as is, regardless of their 
challenges. This could also be associated with parental expec-
tations as related to their own achievements, which may impact 
the value they place on educational achievements.26 This raises 
the importance of engaging parents across educational levels 
to ensure proper developmental surveillance and screening so 
timely referral to intervention services is done when needed.

Our study also underlines the importance of reporting and 
investigating other outcomes, such as respiratory health and 
feeding/nutrition difficulties, as these are very important to many 
families, especially with younger children. These items should 
be systematically included and addressed in neonatal follow- up 
research, as they have a major impact on families’ daily lives and 
function and for some families, they represent the main disability 
their children have .27

This study did not have a comparison group of full- term 
children, whose parents would certainly also have concerns 
regarding health and development. However, we wished to 
examine the health and developmental outcomes which are 
of specific importance to parents of children born extremely 
premature. Also, we did not use standardised health- related 
quality of life questionnaires. This would have not allowed us 
to identify outcomes of interest to parents in their own words—
what is most important to them—and can only be achieved by 
asking open- ended questions. Among parents of children who 
came for follow- up, the response rate was high (98%), but these 
responses represented a selected group. Given that preterm chil-
dren attending follow- up are usually at higher biological risk 
of medical or developmental problems,28 it is possible that we 
have underestimated the percentage of parents who actually 
did not wish to improve anything with their children. We are 
confident that parent and family important outcomes in this 
article represent the perspectives of parents in our centre, and 
possibly in places where children have access to universal health-
care and systematic follow- up. On the other hand, parent/family 
important outcomes may be different in centres where system-
atic follow- up or access to early intervention are not available.

CONCLUSION
Parents evaluate the health of their preterm children as being 
very good, with positive perspectives. Many express concerns 
outside the developmental sphere, such as medical fragility, 
nutrition and respiratory health. Many also express concerns 
about emotions and behaviour, which are not addressed nor 
categorised optimally in follow- up studies. Priorities differ 
according to the child’s level of NDI, age and parental level of 
education. Incorporating measures reflecting what parents view 
as important can ensure that research findings are meaningful to 
families and that clinical follow- up targets relevant issues.
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Table s1: Criteria for discharge from the neonatal follow-up clinic  

Normal Bayley assessment at the 18-month-visit 

AND 

Normal neurological examination at the 36-month-visit 

AND 

Normal language and motor skills at the 36-month-visit (based on physician’s 
assessment) 

AND 

No parental concerns regarding behavior and development at the 36-month visit 

Transferred to another neonatal follow-up program (family moved away) 

Parents refuse follow-up after several attempts to book an appointment  
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Table s2. Frequency of each theme according to child or parent characteristics 

 

 
Development 

Respiratory illness 

and fragility 

Growth and 

feeding 
Nothing 

 n (%) n (%) n (%) n (%) 

NDI level     

- No, N=157 82 (52%) 36 (23%) 16 (10%) 41 (26%) 

- Mild-moderate, N=68 37 (54%) 23 (34%) 9 (13%) 7 (10%) 

- Severe, N=53 35 (66%) 9 (17%) 13 (24%) 4 (8%) 

Parent     

- Mother, N=199 107 (54%) 50 (25%) 30 (15%) 35 (18%) 

- Father, N=86 49 (57%) 20 (23%) 10 (12%) 19 (22%) 

Age     

- 18 months CA, N=89 33 (37%) 29 (33%) 21 (24%) 19 (21%) 

- 36 months CA, N=77 44 (57%) 21 (27%) 15 (20%) 9 (12%) 

- 5 years, N=78 51 (65%) 16 (21%) 4 (3%)# 14 (18%) 

- 7 years, N=41 28 (68%) 4 (10%)  12 (29%) 

Education level     

- ˂ high school, N=44 17 (39%) 6 (14%) 4 (9%) 18 (41%) 

- ≥ high school, N=231 134 (58%) 62 (27%) 33 (14%) 34 (15%) 

Gestational age group     

- 22-24 weeks, N=55 32 (58%) 14 (26%) 10 (18%) 7 (13%) 

- 25-26 weeks, N=95 54 (57%) 22 (23%) 13 (14%) 18 (19%) 

- 27-28 weeks, N=135 70 (52%) 34 (25%) 17 (13%) 29 (22%) 

# 5 and 7 years-old children combined due to low numbers 
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Table s3. Child and parent characteristics associated with improvement themes 

 

 
Development 

Respiratory illness 

and fragility 

Growth and 

feeding 
Nothing 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

NDI level     

- No 1 1 1 1 

- Mild-moderate 1.09 (0.62-1.93) 1.72 (0.92-3.21) 1.34 (0.56-3.21) 0.33 (0.14-0.77) 

- Severe 1.78 (0.93-3.40) 0.69 (0.31-1.54) 2.86 (1.27-6.45) 0.23 (0.08-0.68) 

Parent     

- Mother 1 1 1 1 

- Father 1.14 (0.68-1.90) 0.90 (0.50-1.64) 0.74 (0.34-1.59) 1.33 (0.71-2.49) 

Age     

- 18 months CA 0.27 (0.12-0.60) 4.47 (1.46-13.74) 8.88 (2.93-26.95) 0.66 (0.28-1.52) 

- 36 months CA 0.62 (0.28-1.38) 3.47 (1.10-10.92) 6.96 (2.21-21.87) 0.32 (0.12-0.84) 

- 5 years 0.88 (0.39-1.96) 2.39 (0.74-7.68) 1# 0.53 (0.22-1.28) 

- 7 years 1 1  1 

Education level     

- ˂ high school 0.46 (0.24-0.88) 0.43 (0.17-1.07) 0.60 (0.20-1.79) 4.01 (1.99-8.10) 

- ≥ high school 1 1 1 1 

Gestational age group     

- 22-24 weeks 1.29 (0.69-2.43) 1.01 (0.49-2.09) 1.54 (0.66-3.62) 0.53 (0.22-1.30) 

- 25-26 weeks 1.22 (0.72-2.07) 0.90 (0.48-1.66) 1.10 (0.51-2.39) 0.85 (0.44-1.65) 

- 27-28 weeks 1 1 1 1 
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