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ABSTRACT
Objective  This study compared the differences in the 
rates of maltreatment and homicide deaths between 
children and young adults with and without a life-limiting 
condition (LLC) and determined whether this affects the 
likelihood of receiving specialised palliative care (SPC) 
services before death.
Design  A nationwide retrospective observational study.
Setting  Taiwan.
Patients  Children and young adults aged 0–25 years 
with LLCs and maltreatment were identified within the 
Health and Welfare Data Science Centre by International 
Classification of Diseases codes. Deaths were included 
within the Multiple Causes of Death Data if they occurred 
between 2016 and 2017.
Main outcome measures  Rates of maltreatment, 
homicide deaths and SPC referrals.
Results  Children and young adults with underlying LLCs 
experienced a similar rate of maltreatment (2.2 per 10 000 
vs 3.1 per 10 000) and had a 68% decrease in the odds of 
homicide death (19.7% vs 80.3%, OR, 0.32; 95% CI 0.18 
to 0.56) than those without such conditions. Among those 
with LLCs who experienced maltreatment, 14.3% (2 out of 
14) had received SPC at least 3 days before death. There 
was no significant difference in SPC referrals between 
those who experienced maltreatment and those who did 
not.
Conclusions  The likelihood of being referred to SPC 
was low with no significant statistical differences observed 
between children and young adults with maltreatment and 
without. These findings suggest a need for integrating SPC 
and child protection services to ensure human rights are 
upheld.

INTRODUCTION
Children and young adults with life-limiting 
conditions (LLCs) may die early.1 Advance-
ments in high medical technology increase 
their lifespan, yet physical and cognitive 
decline may happen which impacts their devel-
opment into adulthood. Heavy caregiving 
burden falls on their parents, grandparents 
and siblings leading to physical and psycho-
logical distress, worsening communication, 

marital discord and financial concerns.2 3 
Therefore, the WHO suggests that these chil-
dren and young adults’ healthcare should 
be integrated with specialised palliative care 
(SPC), especially at the end of life.4 However, 
a previous study in Taiwan found that when 
a patient is suspected to be maltreated or 
neglected by their family, paediatric health-
care professionals become concerned about 
initiating SPC because trusting the family 
becomes difficult and honouring their pref-
erences and goals becomes problematic.4

There are five common types of violence 
against children in Taiwan: Violence 
exposure; physical abuse; emotional or 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ For children and young adults with life-limiting 
conditions (LLCs), having special needs that may 
increase caregiver burdens increases the likelihood 
of maltreatment.

	⇒ The integration of a palliative care approach that in-
corporates a potentially criminal family member is a 
challenge for healthcare professionals.

WHAT THIS STUDY ADDS
	⇒ This study found no evidence that children and 
young adults with LLCs had higher rates of mal-
treatment or homicide deaths compared with those 
without.

	⇒ Those who had experienced maltreatment showed 
no difference in specialised palliative care referrals.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Understanding the challenges and barriers faced by 
professionals initiating palliative care is needed for 
potentially maltreated children and young adults.

	⇒ High-quality information on characteristics of mal-
treated children and young adults with LLCs and 
quality of death would help improve future aggrega-
tion of evidence in this area.
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psychological abuse; physical, emotional or psycholog-
ical neglect; and sexual abuse. Exposure to violence 
is most prevalent in Taiwan.5 Research has shown that 
certain factors increase the likelihood of maltreatment 
in children and young adults, particularly those under 
4 years old or adolescents. These factors include having 
uncommon physical features, suffering from intellec-
tual disabilities or neurological disorders, not meeting 
parental expectations and having special needs that add 
to the caregiver’s burden.6 Moreover, children and young 
adults with LLCs or disabilities are at a higher risk for 
neglect as their increased care requirements can over-
whelm caregivers. In some cases, these situations may 
even lead to homicides or maltreatment-related deaths.7 
Frederick et al proposed six main theories to explain the 
increased risk of maltreatment: Caregiver stress, altru-
istic intentions, lack of bonding between the caregiver 
and child, challenging behaviours exhibited by the child, 
cultural beliefs regarding disabled children and evolu-
tionary factors. Additionally, the deterioration of a child’s 
illness can make it difficult for caregivers and profes-
sionals to identify instances of abuse and maltreatment.8 
SPC and withdrawing life-sustaining treatments may not 
be the priority for abuse cases from paediatric health-
care professionals’ perspective, even if family members 
request them.4 Therefore, children and young adults 
with LLCs who potentially experience maltreatment may 
be the most vulnerable and understudied populations 
regarding access to SPC.9

We hypothesised that children and young adults with 
LLCs faced greater risks of maltreatment and homi-
cide death. Additionally, those with LLCs who reported 
maltreatment had less access to SPC. Thus, this study 
compared the differences in the proportions of maltreat-
ment and manner of death between children and young 
adults with and without LLC and determined whether 
a history of maltreatment influences the likelihood of 
receiving SPC referrals.

METHODS
This population-based observational study used admin-
istrative data from the Health and Welfare Data Science 
Centre (No. H108169) in Taiwan. These data include all 
inpatient, outpatient and/or emergency care episode 
records from approximately 93% of hospitals, clinics and 
long-term care facilities included in the National Health 
Insurance System in Taiwan.10 These data were linked to 
Multiple Causes of Death Data (MCDD) if the child died. 
Moreover, population records from Taiwan’s Department 
of Household Registration, Ministry of the Interior were 
used.

DATA COLLECTION
The data collection was separated into three phases: (1) 
Phase 1: Comparing the proportion of maltreatment 
between children and young adults who had documented 

LLCs in 2015 and those who did not from January 2016 
to December 2017, (2) Phase 2: Comparing the manner 
of death between deceased children and young adults 
with LLCs and those without LLCs from January 2016 
to December 2017, (3) Phase 3: Comparing SPC referral 
rates for children and young adults aged 1–25 with LLCs 
and documented maltreatment 1 year before their death 
against those without documented maltreatment during 
the period from January 2009 to December 2017.

PHASE 1
We identified children and young adults (aged 0–25 
years) who were documented as having an LLC in 2015 
and who experienced maltreatment between 1 January 
2016 and 31 December 2017. This approach ensures that 
we are considering individuals who still require medical 
care and are currently suffering from LLCs while facing 
maltreatment. Cases with documented maltreatment 
were identified using the International Classification of 
Diseases (ICD) 9th and 10th revision for definite maltreat-
ment codes (995.5 child maltreatment syndrome; T74.12 
child physical abuse, confirmed; T74.92 unspecified 
child maltreatment, confirmed; Y09, assaulted by unspec-
ified means) and probable maltreatment codes (T76.12, 
child physical abuse, suspected; T76.92, unspecified 
child maltreatment, suspected; Z04.72, examination and 
observation following alleged physical abuse).11 LLCs 
were identified by matching diagnoses based on Fraser’s 
ICD-10 coding dictionary framework.11 This framework 
was converted into the ICD-9 using the 2014 list of ICD-
9-CM 2001 version developed by the National Cheng 
Kung University Research Centre for Health Data as 
ICD-9 was not replaced in use by ICD-10 until 2016 in 
Taiwan.12 13

PHASE 2
Data collected by the MCDD were linked to the admin-
istrative data from the Health and Welfare Data Science 
Centre to compare the manner of deaths between 1 
January 2016 and 31 December 2017. Manner of death 
was categorised into four groups: Natural, unnatural 
(accidental, suicide and homicide).

PHASE 3
To compare SPC referral rates, we included all children 
and young adults aged 1–25 with a diagnosis of an LLC 
who died in Taiwan between January 2009 and December 
2017. Infants under 1 year of age and those diagnosed 
only with perinatal diseases were excluded from the 
study because they occupied the highest proportion of 
LLC cases but their ICD codes were not eligible for SPC 
services coverage under Taiwan’s National Health Insur-
ance.13 We compared SPC referral rates for individuals 
with LLCs who had documented maltreatment 1 year 
prior to their death with those who had no documented 
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maltreatment during the period from January 2008 to 
December 2017. We defined SPC as at least one docu-
mented inpatient or outpatient SPC service code for 
at least 3 days before death from 2009 to 2017. These 
services include family consultations (P5407C, 02020B), 
shared care (P4401B-03B), inpatient hospice (05601K, 
05602A, 05603B, 05604K, 05605A, 05606B) and physi-
cian (05312C, 05323C, 05336C, 05337C, 05362C-65C) or 
nurse visits (05313C, 05314C, 05324C-27C, 05338C-41C, 
05366C-73C) to the home or to a long-term care facility 
for providing SPC.13

STATISTICAL ANALYSES
To compare the proportion of maltreatment (phase 1), 
proportions of the manner of death between groups 
(phase 2) and SPC referral rates between groups (phase 
3), χ² or t-test was used. Effect estimates were summarised 
by using an univariable ORs. The Statistical Package for 
Social Sciences software (SPSS V.25, SPSS, Chicago, Illi-
nois, USA) was used for the statistical analyses. Statistical 
significance was set at p<0.05.

PATIENT AND PUBLIC INVOLVEMENT
Patients and the public were not involved in this study.

RESULTS
Proportion of maltreatment
In 2015, among a population of 6 623 926 aged 0–25 in 
Taiwan, 45 655 individuals (68.9 per 10 000) had under-
lying records of LLC. Of these 45 655 individuals, 11 (2.4 
per 10 000) had a documented maltreatment diagnosis 
between January 2016 and December 2017. In total, 2039 
children and young adults, both with and without an 
underlying LLC, were identified as having experienced 
maltreatment based on ICD-10 codes between January 
2016 and December 2017. Prevalence of maltreatment 
in this time frame has no significant difference between 
individuals with LLCs (2.2 per 10 000; 95% CI 1.2 to 3.9) 

and without LLCs (3.1 per 10 000; 95% CI 3.0 to 3.3) 
(p=0.23).

Unnatural deaths
There were 344 275 individual patients who died between 
2016 and 2017 registered on the MCDD. Of these, 4957 
were children aged 0–25 years with 2036 deaths (41.1%) 
due to unnatural causes. There were 10.1% (218/2151) 
of children and young adults with LLCs died of unnat-
ural causes while approximately two-thirds of those 
without LLCs died due to external factors (1818/2806). 
The distribution of the manner of unnatural death for 
patients with LLCs was as follows: Accidental (79.8%), 
suicide (13.3%) and homicide (6.9%). Individuals with 
LLCs had a 68% decrease in the odds of dying from 
homicide (OR, 0.32; 95% CI 0.18 to 0.56) (table 1).

SPC access
Of the 2151 deceased children and young adults aged 
1–25 years who had LLCs, 1294 remained after exclusion 
criteria were applied (figure 1). Patients with a maltreat-
ment code were accounted for 1.1% (n=14) of deaths 
(aged 1–25). 14.3% (2 out of 14) of children and young 
adults with a maltreatment code in the last year of life 
had received SPC. There was no significant difference 
in referrals to SPC at least 3 days before death between 
those with and without a maltreatment code (14.3% vs 
24.3%, OR 0.52; 95% CI 0.12 to 2.33, p=0.39).

DISCUSSION
Compared with healthy children and young adults, 
patients who had underlying LLCs had a similar rate 
of maltreatment (p=0.23) and had a 68% decrease in 
the odds of dying from homicide (19.7% vs 80.3%, 
OR, 0.32; 95% CI 0.18 to 0.56) than those without 
such conditions. There was no significant differ-
ence in referrals to SPC at least 3 days before death 
between those with and without a maltreatment code 
(OR 0.52; 95% CI 0.12 to 2.33, p=0.39).

Table 1  Univariable analyses of the associations of life-limiting conditions status and manner of death among children and 
young adults aged 0–25, 2016–2017

Total Non-LLC LLC

Manner of death n n % n % OR (95% CI) P value

Natural 2921 988 33.8 1933 66.2 16.32 (13.90 to 19.15) <0.001

Unnatural 2036 1818 89.3 218 10.7

 � Accidental 1463 1289 88.1 174 11.9 0.10 (0.09 to 0.12) <0.001

 � Suicide 497 468 94.2 29 5.8 0.07 (0.05 to 0.10) <0.001

 � Homicide 76 61 80.3 15 19.7 0.32 (0.18 to 0.56) <0.001

Total 4957 2806 56.6 2151 43.4

Values in bold are statistically significant.
LLC, life-limiting condition.
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Our findings show that the majority of unnatural 
deaths among children and young adults with LLCs were 
due to accidents. However, individuals with LLCs had 
at least a 90% lower likelihood of death from accidents 
and suicide compared with those without LLCs. The 
lower rates of accidents and suicides among this popula-
tion are not unexpected. Many of these individuals rely 
heavily on their caregivers and tend to be less physically 
mobile. This dependence may explain the lower inci-
dence of accidents and suicides as both typically require 
a degree of independence. Moreover, research indicates 

that many deaths classified as accidental should also 
be regarded as instances of child maltreatment.14 For 
example, a parent experiencing burnout drives under 
the influence of drugs while caring for a child with 
LLCs. Additionally, studies have shown that children 
and young adults with LLCs experience higher rates of 
anxiety and depression compared with those with no 
long-term conditions.15 However, it is still unclear which 
specific characteristics of children and young adults 
with LLCs contribute to their increased risk of suicide. 
Previous research suggests that children with disabilities 

Figure 1  Study flowchart.
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who are non-verbal or hearing-impaired are at a higher 
risk of experiencing neglect.16 One reason for our find-
ings indicating a high rate of natural deaths may be the 
under-detection of preventable medical-related harm 
such as severe pressure ulcers and injuries associated with 
medical devices. These physical injuries may arise from 
inadequate care or neglect by caregivers which requires 
additional monitoring, treatment or hospitalisation and 
can ultimately result in death.17 The deterioration of 
health conditions in those with LLCs can further compli-
cate the detection of abuse and neglect by caregivers and 
professionals.8 When death occurs in these cases, these 
conditions may be classified as ‘natural’ deaths. Future 
research should employ structured retrospective reviews 
of medical records to identify cases where deaths were 
due to such harm.

This study has demonstrated that the referral rates for 
SPC in children and young adults with an LLC are simi-
larly low compared with those without such conditions. 
Previous research indicates that the majority of children 
and young adults either do not receive any SPC or only 
begin such care within the last 3 days of life.13 Key barriers 
to the access and use of SPC may be related to lack of aware-
ness by professionals in acute care, perceived stigma and 
discrimination from professionals and lack of continuity 
of care because of social disparities. The underlying life-
limiting illness in maltreated children and young adults 
may not reach the terminal stage yet. Misperceptions 
regarding SPC still exist among healthcare professionals 
who connect such services with abandoning treatment 
or as a service reserved for those near death.4 Moreover, 
the integration of a palliative care approach that incor-
porates a family member who is potentially criminal is 
a challenge when considering that the protection of 
children is paramount. Healthcare professionals may 
largely focus on implementing strict visitation policies for 
family members with suspected crimes. A previous study 
reported that professionals become personally detached 
from maltreated cases, fearing violence, if they have 
to testify to domestic violence cases in court.18 Finally, 
disparities in social support leading to a higher risk of 
child maltreatment may also create disparities in SPC 
access.19

The existing empirical evidence on family-centred 
paediatric palliative care for family-committed maltreated 
children and young adults is insufficient. Family care-
givers may hide their conditions or dispositions from 
other professionals thus their mental health should 
also be assessed and managed.20 Early initiation of SPC 
to support families in finding strength, resilience and 
love may help prevent maltreatment.21 Furthermore, 
conducting subgroup analyses is essential to understand 
the risks of maltreatment and homicide among children 
and young adults with various LLCs such as those facing 
inevitable premature death which may involve extended 
periods of intensive treatment as well as those with irre-
versible but non-progressive LLCs that result in severe 
disabilities. Providing respite opportunities can be vital 

for enabling family members of children and young 
adults with LLCs to continue their caregiving roles effec-
tively.7 Incorporating a palliative care approach into 
child protection offers an opportunity for child protec-
tion workers and society to expand their perspectives. 
Rather than viewing palliative care as just passive support 
for abused children and young adults or seeing family 
members through a punitive lens, we can embrace a more 
compassionate and proactive strategy. This shift allows us 
to provide better support to those in need and encour-
ages healthier family dynamics and community engage-
ment. Further research is needed to understand the 
challenges and barriers faced by professionals initiating 
SPC for potentially maltreated children and young adults 
with LLCs. Exploring reasons for underutilisation or non-
access to SPC services and experiences that deter or facil-
itate such use by maltreated children and young adults 
is imperative to improve their care. Training healthcare 
professionals for the early detection of maltreatment in 
children and young adults with LLC, providing access to 
counsellors and gaining knowledge of referral agencies 
are critical in enhancing palliative care competency.

Strengths and limitations
This study has limitations. First, while converting Fraser’s 
definition of LLCs ICD-10 codes11 to ICD-9 codes, 
approximately 10% of the diagnoses of LLCs were 
excluded due to a lack of corresponding ICD-9 codes. 
Second, identification of maltreatment was dependent 
solely on hospital diagnoses of maltreatment as coded 
presumably by hospital staff. This presumably does not 
include children and young adults whose maltreatment 
was identified outside the hospital such as through police 
reports or social services who did not seek formal medical 
care. Additionally, it did not account for cases identi-
fied outside of the research time frame. Consequently, 
the actual number of children and young adults experi-
encing maltreatment is likely underestimated. The small 
sample size limited our ability to account for possible 
confounding factors related to SPC referrals such as age 
at death, sex, diagnosis and socioeconomic status.13

Despite limitations, our study has several strengths. 
First, data sources were from national data sets; there-
fore, there was a strong backup for mortality tracking, 
uploaded demographic information and reliable diag-
nostic information. In addition, a wide variety of diag-
nostic LLC groups12 was included to generalise the 
results to children and young adults with both malignant 
and non-malignant diseases.

CONCLUSIONS
This study found no evidence that children and young 
adults with LLCs experienced higher rates of maltreat-
ment. However, they had lower odds of homicide deaths 
compared with those without LLCs. The referral rates 
for SPC among children and young adults with maltreat-
ment were similar to those without. Future prospective 
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research is needed to identify which characteristics of 
children and young adults with LLCs are associated with 
a higher risk of accidents and suicides. Additionally, 
future studies should focus on collecting high-quality 
data regarding the characteristics of maltreated children 
and young adults with LLCs as well as the quality of their 
deaths. These findings indicate a need to integrate SPC 
services with child protection services to ensure that the 
human rights of maltreated children and young adults 
are upheld.
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