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When a child has suffered, or is at risk of suffering, significant harm from parents or caregivers, the
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between January 2011 and February 2020.

Methods

Population-based e-cohort study utilising data held in the Secure Anonymised Information Linkage
(SAIL) Databank. Infants in s.31 proceedings were identified using the Children and Family Court
Advisory and Support Service dataset. This was linked to demographic and healthcare datasets,
to identify General Practice (GP) visits, emergency department (ED) attendances, and hospital
admissions (emergency and elective); before the study end date or the child’s first birthday for the
comparison group, orbefore the s.31 application date.Regression analysis calculated event rate ratios
[RR] and incidence rate ratios [IRR] for healthcare events, adjusting for widerdeterminants of health
(e.g. perinatal factors, maternal mental health, deprivation), and investigated reasons for healthcare
use.

Results

Infants in s.31 proceedings had ahigher number and incidence of healthcare events compared with
the comparison group, across all healthcare settings. Differences were greatest for emergency hospital
admissions (IRR = 4.03, 95% confidence interval [CI] = 3.53-4.59; RR = 4.60, Cl = 3.90-5.41).
“Injury and poisoning” was the main reason for emergency admissions amongst infants in s.31
proceedings. For ED presentations, emergency hospital admissions, and GP visits, there were
proportionally more events for these infants across all top ten reasons for healthcare.

Conclusions
Findings highlight greater healthcare utilisation for infants involved in s.31 proceedings in Wales,
helping to build a better understanding of their needs and vulnerabilities.
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Introduction

When a child is identified as having suffered, or is at risk of
suffering, significant harm from a parent or caregiver, the local
authority may issue care proceedings under Section 31 (s.31)
of the Children Act 1989. Increasing numbers of infants are
subject to such family justice care proceedings in Wales and
there is, therefore, a rising need for more preventative action
to support families involved [1].

Children in care (those ‘looked after’) are reported to
have poorer mental and physical health, increased behavioural
problems, and increased self-harm and mortality compared
to their peers [2-6]. However, most of the evidence to date
has reported on small sample sizes or lacked comparison
with children who have not been in care. Growth in
the use of population-wide linkage of administrative health
and social care data provides capacity to derive clearer
answers at the population level. Record linkage work in
Scotland [7] examining health outcomes in 4 to 18-year-
olds reports greater hospitalisation, mortality, and treatment
for specific conditions including epilepsy, attention deficit
hyperactivity disorder, depression, and neurodevelopmental
multi-morbidities amongst children looked after compared
with their peers. Other large-scale data linkage studies have
reported similar disparities between children in care and their
peers [8, 9]. However, whether these poorer outcomes are
related to characteristics of the care system, or are due to pre-
care factors, such as prior ill-health, adverse childhood events,
and/or parental vulnerabilities, is unclear.

Recent data linkage work has highlighted health
vulnerabilities experienced by mothers and fathers prior to
their involvement in s.31 care proceedings in Wales, including
higher use of both routine and emergency healthcare when
compared to a matched comparison group [10, 11]. Indeed,
parents involved in care proceedings were also more likely to
experience poor mental health, substance use, and injuries. In
turn, household adult mental illness and household substance
misuse is associated with greater risk of emergency admissions
in children for injuries and external causes [12] as well as
broader social care needs [13]. Infants are more at risk
of injury given their absolute dependence on caregivers,
so where parents are struggling with their own difficulties,
they will most likely receive a lower level of supervision —
or less consistent supervision — resulting in the possibility
of accidents. For adolescents involved in such proceedings,
heightened health service utilisation is also reported, with these
children experiencing higher rates of hospital admissions and
emergency department (ED) attendances for mental health
conditions and injuries [14]. However, there is little evidence
on the health service use of younger children involved in care
proceedings.

Appropriate and effective health and social support could
potentially prevent some of the need for care proceedings
[15, 16]; however, a joined-up response from health and social
care agencies does require greater knowledge about the health
and healthcare needs of both the children involved, and their
parents. The aim of this population-based study was, therefore,
to investigate the health service use of infants younger than
one year of age prior to s.31 care proceedings in Wales,
compared to a comparison group of infants who were not
involved with the family justice system.

Method

Study design and data sources

This was a population-based retrospective cohort study using
linked routine data. Data were accessed via the Secure
Anonymised Information Linkage (SAIL) Databank [17-19], a
trusted research environment that hosts extensive individual-
level anonymised health and administrative data for the
population of Wales. General practices (GPs) opt-in to
providing data to SAIL; currently, SAIL contains primary
care data for over 80% of the Welsh population, and the
available data are representative of the entire Welsh population
with respect to age, sex and deprivation [20]. Data are
anonymised using a split-file process, which has been described
in detail elsewhere [18-20]. During the anonymisation process,
individuals are assigned unique identifier fields, including an
Anonymous Linking Field (ALF) and a Residential Anonymous
Linking Field (RALF) [19-22] for data linkage at both
individual and residential levels, respectively. We used these
to link multiple datasets in this study (Table 1). The SAIL
Databank was interrogated using DB2 Structured Query
Language.

Study population

All infants (children younger than 1 year of age before study
end date) in the study were born between 15¢ January 2011 and
28t February 2020. Infants involved in s.31 care proceedings
(s.31 infants) in Wales during this period were identified from
the Cafcass Cymru dataset. In contrast, the comparison group
consisted of infants who were not involved in care proceedings.
A child's NHS number is sometimes changed as a result of
court outcomes, for privacy protection reasons. This means
that s.31 infants cannot be reliably followed up until their first
birthday. Therefore, to be included in the study, s.31 infants
had to have at least one day of GP registration between their
week of birth (WOB) and the start of proceedings. Comparison
group infants needed at least one day of GP registration from
birth to the earliest of their first birthday or the study end
date, 28'" February 2020. This enabled the calculation of
person-years at risk (PYAR), to offset the number of events
by the number of days the infant was registered with a GP
in Wales. Infants’ biological mothers were identified using
the maternal ALF, facilitating linkage to the mother’s health
records. For valid linkage, individuals were required to have
either an exact match on National Health Service (NHS)
number or demographics (name, date of birth, gender code,
and postcode) or a probabilistic match of 90% or greater
[19]. The total cohort comprised 205,749 infants, with 1,332
s.31 infants and 204,417 infants in the comparison group
(Figure 1).

Measures
Infant and maternal demographic characteristics

Infant sex was taken from the WDSD. Maternal age at birth
was taken from the NCCHD. Lower-layer super output area
(LSOA) codes were derived from the WDSD based on the
infant's most recent RALF before their first birthday for
the comparison group, or their RALF at the time of court



Farr | et al. International Journal of Population Data Science (2024) 9:1:10

Table 1: Datasets included in this study

Dataset

Description

The Children and Family Court Advisory

and Support Service (Cafcass Cymru)
dataset

Welsh Demographic Service Dataset
(WDSD)

Welsh Index of Multiple Deprivation 2014

(WIMD 2014)

National Community Child Health
Database (NCCHD)

Emergency Department Dataset (EDDS)

Patient Episode Database for Wales
(PEDW)

Welsh Longitudinal General Practice
(WLGP) dataset

Cafcass Cymru is a Welsh government organisation that represents children’s best
interests in family justice proceedings in Wales. The dataset contains details about
family justice cases, legal outcomes, and relevant dates. We included all instances of
s.31 care proceedings initiated between the beginning of January 2011 and the end of
February 2020. Further details about the Cafcass data are available elsewhere [23, 24]

A register containing demographic information about all individuals registered at a
Welsh General Practice (GP). Approximately 80% of the Welsh population are included.

A dataset containing deprivation scores corresponding to all Lower Super Output Areas
(LSOAs; geographic units comprised of around 1,600 individuals) in Wales.

A register of children born in Wales, containing data collected at birth and information
on infant and child health. This dataset also contains a maternal ALF, which we used
to link children with their biological mothers.

A dataset containing information about attendances to emergency departments.

A dataset containing attendance and clinical information for all hospital admissions
in Wales, including elective admissions (planned care) and emergency admissions
(unplanned urgent care). The episode admission method code defined elective and
emergency admissions (codes 11-15, 21-28 respectively). Admission date was used to
count the number of infant admissions, and International Classification of Diseases
(ICD-10) codes were used to investigate reasons for admission [25].

A dataset containing attendance and clinical information for all GP interactions
including symptoms, diagnoses, and prescriptions. This dataset was used to calculate
GP registration duration, count diagnosis and procedure events, and investigate further
reasons for the GP events.

Figure 1: Identifying s.31 infants and comparison group in the study period

531 under 1 year at case issue

N= 1381

MNumber of contrel children under 1 year identified during
the study period

N= 2293833

At least one day of GP registration between WCB and court

N = 1355

At least one day of GP registration between their WOE and
their first birthday or the study end date (February 28th
2020)

N = 206550

Valid infant and maternal linkage, WIMD, gender

N =1332 N = 204417

Valid infant and maternal linkage, WIMD, gender

proceedings, for s.31 infants. LSOAs are geographic units

Total cohort

N = 205749

Perinatal health indicators

designed for the reporting of small area statistics. LSOA

codes were used to ascertain deprivation quintiles by linking
to the Welsh Index of Multiple Deprivation (WIMD) 2014
dataset [26]. WIMD was coded so that the first quintile
was the least deprived and the 5% quintile was the most

deprived.

Perinatal health indicators including gestational age, birth
weight, maternal smoking status, total number of births
(e.g., twins), and parity (number of previous live births) were
obtained from the NCCHD. Apgar score was also used from
this dataset. This test is carried out 1 and 5 minutes after
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birth and checks a baby’s muscle tone, pulse rate, blood flow,
and breathing. We used the average of these tests as a single
measure in this study.

Maternal mental health and substance use conditions

The maternal ALF was used to link to mothers’ emergency
department, hospital inpatient, and GP records to identify the
presence of clinical codes indicating GP contacts or hospital
admissions for mental health conditions at any time before
the child's birth. Code lists for these were developed and
provided by the Adolescent Mental Health Data Platform [27].
Further, maternal health records were analysed for clinical
codes indicating substance use indicative of problem, harmful
or hazardous use of alcohol and/or illicit drugs at any time in
the mother’s history before the child's birth [28].

Infant healthcare use

Health records (WLGP, EDDS and PEDW) were used to
count GP visits, emergency department attendances, and
hospital admissions, respectively. Hospital admissions were
categorised into emergency or elective. Only events within the
GP registration period were counted to ensure residence within
Wales, and because the GP registration period was used to
calculate PYAR.

Infant health conditions

To investigate the reasons for hospital admissions, ED
attendances, and GP events, we used a broad categorisation
of health conditions grouped according to the chapter level of
the International Classification of Disease version 10 (ICD-10)
an accepted official diagnostic classification system [25]. For
hospital admissions, all diagnostic codes in primary diagnostic
code positions were included. Any primary care diagnoses
codes within the GP Read classification system were included,
with codes mapped to approximations of ICD-10 chapters
(Supplementary Tabe 1). Read codes are a hierarchical
terminology system that encode clinical, diagnostic and
therapeutic patient information and enable data entry of
patient care information following a primary care consultation.
We further grouped the broad categories ‘head injury’, ‘wound’
and ‘fracture’ into an overarching ‘injury and poisoning’
category. In addition, ‘respiratory conditions’ and ‘respiratory
disorders’ were grouped together.

Data analysis

Key outcomes were the number of ED attendances, elective
and emergency hospital admissions, and GP attendances for
infants, from the GP registration start date to the court date
for s.31 infants, and either the study end date or the child’s
first birthday for the comparison group. An infant’s likelihood
of experiencing a healthcare event that appears in their health
records is dependent on the duration the infant is present in
the data. Therefore, models were adjusted for PYAR. This was
calculated as the total GP registration duration in the study
period, which adjusts for instances where the infant could have
moved into or out of Wales.

Negative binomial regression was used to analyse the
data. This technique is used for modelling count variables
and does not assume equally dispersed data, so is suitable

for real world data. Models sequentially included group (s.31
infant or comparison infant), maternal mental health and
substance use, demographic variables (sex, WIMD), and
perinatal health indicators (gestational age, birth weight,
Apgar score, total birth number, smoking status, and
parity).Rate ratios (RR) for incidence (IRR) and events were
calculated. Incidence RR counts new events, whereas the
event RR looks at all events in a period; birth to court
case for s.31 infants or first birthday/study end date for
the comparison group. These models were offset by PYAR.
The reasons for hospital admissions, ED attendances, and
GP events were also investigated and described. Differences
in demographic characteristics were calculated using t-tests
for parametric continuous variables, Wilcoxon tests for non-
parametric continuous variables, and chi-square tests of
independence for categorical variables. Data analysis was
conducted in R version 1.4.3 [29].

Results

Cohort

Overall, there were 205,749 children included in the analyses.
Of these, 1,332 were s.31 infants and 204,417 were in the
comparison group (Table 2). There were slightly more males
than females in the s.31 infants than in the comparison group
(53% vs. 51%). Compared to the comparison group, a greater
proportion of .31 infants lived in the most deprived quintile
in Wales (37% vs. 28%), were born before full term (15% vs.
7%) and were of low birthweight (17% vs. 7%).

In terms of the mothers’ characteristics, we found
differences between the mothers of s.31 infants and the
mothers of infants in the comparison group. Specifically, a
history of smoking was more prevalent in mothers of s.31
infants (23% vs 8%). Compared to mothers of infants in the
comparison group, a greater proportion of mothers of s.31
infants had a history of problematic alcohol use (22% vs. 3%)
and a history of substance use (14% vs. 1%).

The average maternal age at birth was lower for s.31
infants (s.31 infants = 25.6 years, SD=6.3 comparison
group =29.3 years, SD =5.7). Three quarters of s.31 infants
had mothers with a history of at least one mental health illness
event (n=1,005, 75%, comparison group: n=62,872, 31%).
This means the s.31 mothers were younger in general but
had a greater proportion of mental health events than the
comparison group. The most common mental illnesses across
groups were depression and anxiety. However, depression and
anxiety were over twice as common in mothers of s.31 infants
(s.31 infants: n=934, 70%; comparison group: n=61,621,
30%).

Volume of healthcare use

Figure 2 shows the event rate per 1,000 PYAR for each
healthcare setting, by s.31 infants and the comparison group,
while Figure 3 shows the incidence of events per 1,000 PYAR
for each healthcare setting, by s.31 infants and the comparison
group. As shown, infants in s.31 proceedings had a greater
number of events and a higher incidence of events across
all healthcare settings, suggesting greater healthcare needs
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Table 2: Cohort demographics and perinatal factors

s.31 infants, Comparison group,

N=1,332

N =204,417

Gender
Female
Male

Deprivation Quintile
1 Least deprived

2

3

4

5 Most deprived

Birth weight category

Normal (2.5-4.0kg)

Very or extremely low (<1.5kg)
Low (1.5-2.5kg)

High (4-4.5kg)

Very or extremely high (>4.5kg)
Missing

Maternal age at birth*

Gestational age category

Term (37-41 weeks)

Very or extremely pre-term (<31 weeks)
Pre-term (32-36 weeks)

Late term (42-44 weeks)

Missing

Total birth number

1

2+

Previous live births (parity)
0

1

2

3+

Missing

Apgar score

10

9

<9

Missing

Known smoker

Missing

Maternal substance use
Alcohol

Substance use

Any maternal mental health record

626 (47.0%)
706 (53.0%)

129 (9.7%)
175 (13.1%)
239 (17.9%)
299 (22.4%)
490 (36.8%)

1,028 (77.2%)
29 (2.2%)
198 (14.9%)
59 (4.4%)
10 (0.8%)
8 (0.6%)

25.6 (6.3)

1,085 (81.5%)
29 (2.2%)
170 (12.8%)
38 (2.9%)
10 (0.8%)

1,281 (96.2%)
51 (3.8%)

453 (34%)
276 (20.7%)
198 (14.9%)
239 (17.9%)
166 (12.5%)

746 (63.8%)
335. (28.6%)
89 (7.7%)
162 (12%

)
309 (23%)
845 (62%)

206 (22%)
189 (14%)

1,005 (75%)

99,965 (48.9%)
104,452 (51.1%)

33,790 (16.5%)
31,799 (15.6%)
38,713 (18.9%)
43,601 (21.4%)
56,424 (27.6%)

165,535 (81.0%)
1,850 (0.9%)
12,141 (5.9%)
19,479 (9.5%)
3,370 (1.6%)
2,042 (1.0%)

29.3 (5.7)

178,610 (87.4%)
2080 (1.0%)
12,629 (6.2%)
8,449 (4.1%)
2,649 (1.3%)

19,8624 (97.2%)
5631 (2.8%)

78,276 (34.7%)
59,733 (26.5%)
23,204 (10.3%)
34,620 (15.4%)
29,688 (13.2%)

121,920 (65.9%)
54,003 (29.2%)
9063 (4.9%)
19,341 (9%)

16,774 (8.2%)
131,292 (63%)

6,692 (3%)
3,010 (1%)

62,872 (31%)

*ok ok

Hok ok

*ok ok

*k

3k ok sk

Note: shows n and (%) unless otherwise indicated; Maternal substance use and mental health is based on any maternal event

recorded before the child’s birth; Variables: *Mean (standard deviation, SD); p-value: *** =< 0.001, ** < 0.01.

than infants who were not involved in care and supervision

proceedings.

Fully adjusted models showed that the incidence of
ED attendance was 93% (incidence rate ratio (IRR)=1.93,

Cl= 1.67-2.22, p < 0.001) greater for s.31 infants than

the comparison group (Table 3), and the event rate was

83% greater (event rate ratio (RR)=1.83, Cl=1.57-2.12,
p < 0.001). The incidence of emergency hospital admissions
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Figure 2: Events per 1000 PYAR, for each healthcare setting
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Figure 3: Incidence per 1000 PYAR, for each healthcare setting
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was over four times greater for s.31 infants (IRR=4.03,
Cl=3.53-4.55, p < 0.001) and the event rate of emergency
hospital admissions was also over four times greater for
s.31 infants (RR=4.6, C1=3.90-5.41, p < 0.001). Finally,
the incidence of GP visits was three times greater for s.31
infants (IRR=3.09, CI=2.89-3.31, p < 0.001), and the
event rate of GP visits for s.31 infants was double that of
the comparison group (RR=2.02, Cl=1.94-2.11, p <0.001).
There was no difference evident for the event rate of elective
hospital admissions (RR 1.93 (0.94-3.9), although s.31 infants
had a 94% higher incidence of elective hospital admissions
compared to the comparison group (IRR=1.94, Cl=

[ S - )
o o o
o o o o

Hospital - emergency
1000

750
500

250

0
Controls Cases

GP events

3000

2000

1000

Controls Cases

Controls . Cases

1.07-3.22), p = 0.017. This means that s.31 infants were more
likely to receive healthcare of any type at least once. Except
for elective admissions, the number of events they experienced
was also significantly greater.

Reasons for healthcare events

The top ten known reasons for healthcare events across
each healthcare setting are shown below as the number
of events as a proportion per one thousand years at risk
(Figure 4a—4d). Injury and poisoning were the main reasons
for unplanned care, i.e. emergency department attendances
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Table 3: Healthcare use incidence and event rate ratio for s.31 infants

Events

Incidence

Unadjusted RR (Cl)

Adjustedd] RR (CI)

Unadjusted IRR (CI) AdjustedU] IRR (CI)

Emergency department attendances
s.31 Infants 2.60 (2.28-3.27)**

Emergency hospital admissions
s.31 Infants 6.63 (5.71-7.70)**

Elective hospital admissions
s.31 Infants 1.68 (0.86-3.25)

GP attendances

s.31 Infants 2.26 (2.17-2.34)**

1.83 (1.57-2.12)"*
4.60 (3.90-5.41)**
1.93 (0.94-3.94)

2.02 (1.94-2.11)**

2.49 (2.19-2.82)** 1.93 (1.67-2.22)**

5.60 (4.98-6.26)** 4.03 (3.53-4.55)**
2.18 (1.25-3.49) * 1.94 (1.07-3.22) *

3.06 (2.88-3.24)** 3.09 (2.89-3.31)**

CJAdjusted for maternal mental health, substance use, smoking status, age, and parity, as well as deprivation quintile, child sex,
birthweight, total birth number (e.g., twins), gestational age and Apgar score. RR = Event rate ratios, IRR = Incidence rate ratios,

Cl = Confidence interval.
p-value **p < 0.001, *p < 0.05.

(Figure 4a) or emergency hospital admissions (Figure 4b), with
s.31 infants having proportionally more unplanned care events
for injury and poisoning than the comparison group. For ED
presentations, emergency hospital admissions, and GP visits,
there were proportionally more events for .s.31 infants than
the comparison group across all top ten reasons for healthcare,
but for elective admissions this was only the case for congenital
anomalies, factors influencing health (potential health hazards
related to socioeconomic and psychosocial circumstances),
injury and poisoning, and nervous system disorders. The
ten most frequent diagnosis events accounted for over 80%
of events for cases (emergency department=91%, n=347;
emergency hospital admissions =99%, n=492; elective
hospital admissions=99%, n=303; GP events=_83%,
n=23528), and controls (emergency department=91%,
n=347; emergency hospital admissions=99%, n=492;
elective hospital admissions = 99%, n = 303; GP events = 83%,
n=23528).

Discussion

Summary of main findings

The findings of this study show that infants involved in s.31
care and supervision proceedings have higher healthcare use
than infants in the general population in Wales, UK, even after
adjusting for demographic, maternal, and child characteristics.
This association was most marked for emergency hospital
admissions. The main reasons for health service use varied
between infants involved in s.31 proceedings and infants in
the general population. The much higher proportion of infants
in s.31 proceedings requiring emergency hospital admissions to
be treated for injury and poisoning suggests that when these
children suffer injuries, they are more severe. In this study,
we present infants’ healthcare use and the primary diagnosis
of these events. A benefit of this is the consistency in data
recording; primary diagnosis is relatively well recorded across
these events. However, this means that drawing conclusions
about the causes of the infants’ injuries is challenging, and
indeed beyond the scope of the current study. On the basis of

published literature [10] and what is known about infants in
s.31 care proceedings [30], most infants are at risk of abuse or
neglect, and accidental injury or accidental intake of harmful
substances is part of the picture. In addition, it is known
that a proportion of infants will suffer non-accidental injury,
although distinguishing between causes of injury in routine
data is often challenging [31]. Similarly, respiratory condition
events were proportionally higher for infants involved in s.31
care and supervision proceedings. There are a range of factors
that may influence this, some of which may be environmental
such as housing conditions. It is also relevant to note here that
s.31 infants were three times more likely to have been born to
a mother who smoked.

Comparison of research findings with previous
literature

To date, there is little evidence based on large-scale data
linkage studies of the health care use of infants involved in
care and supervision court proceedings, although our findings
are in line with those from the Children’s Health in Care
in Scotland (CHiCS) study [10] which show the heightened
healthcare needs of older children involved in care proceedings.
The CHiCS study demonstrates that children who have
experienced care have more hospital admissions, and that
reasons for attendance differ between care experienced children
and the general population. They found that mental, sexual,
and reproductive health events were more common in the
care-experienced children. They also found that injuries and
poisoning events were twice as prevalent in care experienced
children compared to the general population. However, there
are important differences between our study and the CHiCs
study, which should be noted when drawing comparisons. The
CHICS study investigated school age children in Scotland,
whereas our study concentrated on infants (aged less than
1 year old) in Wales; and the CHiCS study examined the
health needs of children with experience of care (i.e. following
a care order), whereas our study looks at health service
use for children before care or supervision order proceedings
commenced.
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Figure 4a: Emergency department attendances
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Figure 4b: Emergency hospital admissions
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Figure 4c: Elective hospital admissions
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Figure 4d: GP diagnosis events
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Similar to the CHIiCS study, another study explored risk
factors for children aged less than 16 years old entering public
care [30]. They reported a range of differences between those
entering care and the general population, including maternal
or child mental illness, maternal substance use, and hospital
admissions. Crucially, these studies focussed on older children
rather than the infants we investigated in our study.

Our study also provides support to other work that
shows the important relationship between child household
environment and healthcare utilisation. Particularly, parental
depression [32] and maternal mental illness [33] are established
markers of increased risk of child emergency health contacts.
Similarly, household adult mental illness and household
substance misuse is associated with greater risk of emergency
admissions in children for injuries and external causes [12]. In
our study, we found that infants in care and supervision court
proceedings were more likely to have a mother with mental
illness and/or substance misuse health events and that these
factors predicted greater healthcare needs for infants. While
our findings corroborate established research, our study also
shows, for the first time, the heightened levels of health service
utilisation for infants preceding s.31 court proceedings.

Study strengths and limitations

The availability of individual-level electronic health data for
the population of children in Wales, along with rich data
containing information on family justice proceedings, allows
for comparison of the general population with vulnerable
groups. To our knowledge this is the first population-scale
study to have examined healthcare use of infants prior to
their involvement in s.31 court proceedings. Further, gaining
insight into health service utilisation using both primary and
secondary records is also novel, enabled through access to
data held within the SAIL Databank [17, 18]. Our study
limitations include the scope and quality of administrative
data available for research purposes, collected primarily for
administrative rather than research purposes [23]. Studies
using secondary data are dependent on the quality of data
to derive meaningful conclusions and effort was made to

1000 1500 2000

B Cases Controls

ensure this through ensuring the validity of linkage. However,
an absence of diagnosis could reflect a lack of recording or
health contact. Therefore, our findings may underestimate
healthcare needs. We looked at reasons for healthcare by
looking specifically at diagnosis codes. There are many GP
events where the event code is not attributed to a diagnosis
(e.g. prescription events) and these events were not included
in this analysis.

It is also worth noting that Cafcass data does not include
out-of-court arrangements, so this study looked specifically at
those infants in cases which were court mandated, although
other datasets capture this; for example, where voluntary care
arrangements have been instated [35]. The SAIL Databank
continues to work closely with data providers to improve
coverage, quality, and quantity of its data sources.

We have only been able to report on health events
both known to the healthcare practitioners and coded in
patient records within the study period. We found that
the study population were more likely to have mothers
with mental health or substance abuse healthcare history,
corroborating previous research using population data [35].
However, parental mental health or substance abuse can be
a barrier to children receiving adequate healthcare. This may
be because of lack of awareness of healthcare providers or
difficulty navigating the healthcare system, financial barriers,
time constraints, or stigma [37, 38]. Additionally, a potential
negative consequence of seeking medical attention for the
infant may be that it would exacerbate the parent’'s case
for retaining custody of their child. However, this is not
clear cut. Seeking support and using services can demonstrate
that caregivers are competent, for example in pre-proceedings.
Therefore, this might explain the higher volume of activity for
the s.31 infants. However, the differences in type of activity
between the groups suggests a difference in the way that these
services are sought. Mental health or substance abuse can
knowingly or unknowingly lead to neglect, where healthcare
is not sought for the infant when it is required [36]. The
figures described in our study therefore represent only clinical
presentation and are expected to be an underestimate of health
need.
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We acknowledge the possibility of some selection bias,
which can occur if the records of certain groups of individuals
have different linkage rates to other groups [40]. Our flow
diagram demonstrates numbers lost due to the study inclusion
criteria. However, the number of infants lost due to linkage
was less than 5%, so we are confident that the cohort is
representative of infants involved in care proceedings across
Wales. Finally, the infants in care proceedings differed from
the broader population by measures that might influence their
healthcare journeys, notably their gestation and deprivation
profiles. However, while residual confounding may exist,
we saw little to suggest a change in the point estimates
between the unadjusted and adjusted models, particularly for
emergency hospital admissions.

Recommendations for policy and practice

Based on the high disparity between s.31 infants and the
comparison group for emergency hospital admissions, the
study underscores the need for effective family support, of
sufficient intensity, to reduce the likelihood of harm to infants
at risk of/or subject to care proceedings, particularly where
parents are suffering with their own difficulties of mental health
or substance misuse. Recent evidence from the Independent
Care Review [41] from families themselves, is that such
help is not consistently provided, which parents themselves
acknowledge reduces their ability to care for children. Parents
have complained that help in the form of monitoring or ‘paper-
work’ does not assist in their ability to provide safe and
consistent care for children.

Injury prevention in this age group is a priority because
it was the top cause of emergency care in both s.31
infants and the comparison group; however, for children at
risk of care proceedings, this needs to focus on prevention
of both accidental injuries and safeguarding children from
intentional harm. Early identification and assessment within
healthcare settings to identify infants and families at risk
is important, especially for those previously unknown to
social services. Continued development of guidelines to help
healthcare professionals recognise signs of potential harm or
adverse circumstances early may help to reduce the emergency
admissions identified in this work.

There is a clear demand for multidisciplinary services to
address this. These collaborations are required due to the
complexity of health and social issues, such as maternal mental
health concerns [41]. However, despite these complex cases,
women involved in care proceedings make less use of perinatal
services than do mothers in the general population (10). One
reason for this is that perinatal services are limited and often
not available to mothers whose children are in and out of care
[39]. Addressing this need may prevent health utilisations in
infants by implementing early preventative measures.

The specialist role of the perinatal metal health nurse
is to "promote and enhance the developing parent-infant
relationship and optimise development" [42]. As such, meeting
the demand for these services should ease the challenge
of improving access, and improve pathways to referrals. By
working together, those delivering interventions or support can
be aware of mothers who are already known to social services
and then enable them to form tailored delivery plans [43].
Critically, developing this support may help reduce healthcare
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use by infants. More generally, supporting parents to develop
positive parenting skills and create safe home environments,
it is important to expand the availability of evidence-based
parenting programs. These programs should focus on building
healthy relationships and can be offered in healthcare or
community settings or through home visiting services. Home
visiting programs, facilitated by skilled professionals like health
visitors or social workers, can provide regular guidance to
families facing challenges, including advice on child safety and
access to necessary resources and services.

Further work

We found that infants in care and supervision cases were more
likely to have mothers with mental health or substance misuse
concern and we adjusted models based on these predictors
of healthcare need. However, there are other maternal health
characteristics that might also affect the infants’ healthcare
need [41]. The risk that poor maternal health and health-
related habits places on child health is established [34, 44].
Therefore, associations between poor maternal physical health
(for example chronic conditions) and health-related habits
with child health and development can be explored to
understand this relationship in greater detail. Characteristics
of others within the households such as fathers or other carers
could also be explored. Social norms dictate that mothers
are mainly responsible for the care and protection of their
children, meaning that there is a tendency of practitioners and
researchers to focus on mothers [45]. However, understanding
and challenging such stereotypes including those of gender
and age are a crucial part of improving child protection [45].
Similarly, there are other demographic factors that may help
describe the parental and infant environment such as ethnicity,
asylum seeker status, and employment status. Understanding
these factors may inform interventions which are tailored to
needs.

Future work should explore the nature of the infants’'
injuries, investigating suspected intentionality (intentional and
non-intentional nature of injury codes), as well as severity.
A potential linked data study could examine court and
social care outcomes for children whose injuries are coded as
abusive compared with non-abusive in their health records,
for example using validated child maltreatment codes [29].
Investigations into the potential protective effect of social
services involvement is warranted and is now possible with
linked children’s social care administrative data now available
within SAIL. For example, the level of support being received
and how, such as those on the Child Protection Register, and
how this may act as a protective factor against the adverse
health consequences of mental health or substance misuse
within the household.

There is also a need to understand more about outcomes
following care proceedings, including understanding links
between outcomes of court proceedings (different court orders
and placement types) and children's progress and health
[46, 47]. It is also valuable to understand the length of time
the case is open, and frequency of re-entering proceedings.
These prolonged stressors could indicate more complex cases
which may be associated with higher infant or maternal
health needs. This stress could contribute to poor health of
the infant or mother, or the complexity of the case might
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reflect health needs. However, this is limited for the s.31
population due to anonymisation processes that occur when
children are adopted, which affects the ability to follow up
individual children. Nevertheless, some adoption datasets are
currently used within services, and have been linked for specific
purposes.

Conclusion

Infants involved in s.31 care proceedings in Wales experience
higher healthcare utilisation, particularly emergency hospital
admissions for injuries and poisoning. To prevent accidental
injuries and to safeguard children from intentional harm, early
identification of, and support for children at risk, or those living
with vulnerable parents is required. Further, strengthening
available support within the community and a joined-up
approach across health, social care and family justice agencies
is needed. These activities will enable better outcomes,
reducing the need for care proceedings, and promoting a safe
environment for these young children.
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Supplementary Appendix

Supplementary Table 1: ICD-10 chapter to read diagnosis code chapter descriptions and mapping

Read diagnosis

ICD-10 Chapter ICD-10 Chapter description IFD co.des Read dlagnosts . chapter code
(inclusive)  chapter description
(1st character)
1 Certain infectious and parasitic diseases A00-B99 Infectious and parasitic A
diseases
2 Neoplasms C00-D48 Neoplasms B
3 Diseases of the blood and blood-forming D50-D89 Diseases of the blood and D
organs and certain disorders involving the blood-forming organs
immune mechanism
4 Endocrine, nutritional, and metabolic E00-E90 Endocrine, nutritional, and C
diseases metabolic diseases
5 Mental and behavioural disorders F00-F99 Mental disorders E
6 Diseases of the nervous system G00-G99 Nervous system and sense F
organ diseases
7 Diseases of the eye and adnexa HO00-H59  Nervous system and sense F
organ diseases
8 Diseases of the ear and mastoid process H60-H95 Nervous system and sense F
organ diseases
9 Diseases of the circulatory system 100-199 Circulatory system diseases G
10 Diseases of the respiratory system J00-J99 Respiratory system diseases H
11 Diseases of the digestive system K00-K93 Digestive system diseases J
12 Diseases of the skin and subcutaneous L00-L99 Skin and subcutaneous M
tissue tissue diseases
13 Diseases of the musculoskeletal system and ~ M00-M99  Musculoskeletal and N
connective tissue connective tissue diseases
14 Diseases of the genitourinary system N0O-N99 Genitourinary system K
diseases
17 Congenital malformations, deformations, Q00-Q99 Congenital anomalies P
and chromosomal abnormalities
19 Injury, poisoning and certain other S00-T98 Injury and poisoning S
consequences of external causes
20 External causes of morbidity and mortality V01-Y98 External causes of morbidity u

and mortality
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