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Abstract
Background Healthy siblings of children with life-limiting conditions often experience emotional and behavioural 
struggles over the course of the ill child’s condition(s). Resources to support these siblings are limited due to a lack of 
understanding about their needs. Therefore, this study was designed to characterize the emotional and behavioural 
trajectories among siblings of children with progressive, life-limiting genetic, metabolic, or neurological conditions 
over a 12-month observation period.

Methods Seventy siblings were recruited from a large-survey based study (Charting the Territory) that examined 
the bio-psychosocial health outcomes of parents and siblings. Linear mixed effect models were used to assess the 
association between siblings’ emotions and behaviour trajectories and selected demographic variables. Siblings’ 
emotions and behaviour were measured with Child Behaviour Checklist (CBCL).

Results Siblings’ mean age was 11.2 years at baseline and Internalizing, Externalizing, and Total Behaviour Problems 
mean scores were within normal ranges across time. However, 7–25% of siblings had scores within the clinical range. 
Brothers had higher levels of Internalizing Problems than sisters, whereas sisters had higher levels of Externalizing 
Problems than brothers. When treatment was first sought for the ill child less than a year prior to study participation, 
siblings had higher levels of Internalizing and Externalizing Problems compared with siblings who participated more 
than one year after treatment was sought.

Conclusion Healthy siblings experience emotional and behavioural problems early in the child’s disease trajectory. 
Although these problems improve with time, our findings show that brothers and sisters experience different types 
of challenges. Therefore, timely support for siblings is important as they navigate through the uncertainties and 
challenges.
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Introduction
An estimated 21  million children worldwide are living 
with life-limiting conditions [1]. Together for Short Lives 
defined life-limiting conditions in children and youth 
according to four categories: (1) conditions for which 
curative treatment may be feasible but can fail, for exam-
ple, cancer; (2) conditions where premature death is inev-
itable but require long periods of intensive treatment to 
partake in everyday actives, for example, Duchenne Mus-
cular Dystrophy; (3) conditions that are progressive with-
out curative treatment except symptom management 
that may extend over many years, for example, severe 
metabolic conditions; (4) conditions that are irreversible 
but non-progressive causing severe disability leading to 
health complications and premature death, for example, 
cerebral palsy [2]. These conditions may span over many 
years and include a gradual decline in health and func-
tion which can be distressing for families to witness and 
can affect the family’s daily life and routines [3–6]. Par-
ents may need to shift family resources and time to meet 
the ill child’s needs, leaving less time or ability to meet 
the needs of the ill child’s siblings [7].

When a child is first diagnosed with a life-limiting 
condition, siblings may experience intense emotional 
and psychological stress [8]. It can be especially difficult 
during the first month after diagnosis; however, Sharpe 
et al. and Houtzager et al. reported these problems may 
subside six months after diagnosis [9, 10]. The difficulties 
that siblings experience early on is more evident among 
siblings of children with cancer and less so with siblings 
of children with other chronic conditions [11, 12]. The 
process of seeking and waiting for a diagnosis can be 
distressing and may take years, particularly for children 
eventually diagnosed with a progressive life-limiting con-
dition (e.g., category 3 in the Together for Short Lives 
definition) [13]. When examining the sibling experience 
in this population, it may be more relevant to examine 
the sibling experience in relation to the timing of when 
the child became ill or when the parents first sought 
treatment for the child as opposed to when the child 
received a confirmed diagnosis. However, this has not yet 
been examined [14].

Previous research indicates healthy siblings of children 
with a life-limiting condition are at risk for poor overall 
emotional and behavioural well-being compared to sib-
lings of healthy children [8, 9, 15, 16]. Some siblings’ psy-
chosocial problems may be temporary, while others may 
last for years, impacting their ability to cope and navigate 
through life at home and in other social settings [14, 17, 
18]. While recognizing that many factors may impact 
well-being, siblings’ sex and birth order in relation to the 
ill child have most commonly been examined for impact 
on the psychosocial well-being of siblings [19, 20]. For 
example, brothers have been found to mostly exhibit 

behavioural problems, whereas sisters reported more 
emotional problems in families of children with cancer. 
This is consistent with Sharpe et al. and Read et al., who 
found that sisters took on more caregiving responsi-
bilities early on, which led to anxiety and depression [9, 
10, 21, 22]. However, Barrera et al. found that parents 
reported more behavioural issues in sisters than brothers 
among children with cancer [23]. In terms of birth order, 
siblings who were older than the child diagnosed with 
cancer were found to have high levels of emotional dis-
tress, while siblings younger than the ill child had more 
behavioural problems in some studies [22, 24, 25]. How-
ever, Long, Alderfer et al. reported that siblings who were 
younger than the child with cancer had more distress 
than siblings who were older [26]. These inconsistencies 
suggest a need for more research on the impact of birth 
order and sex on psychosocial problems. Additionally, 
much of the existing research has focused on the experi-
ences of siblings of children with cancer, which may not 
be representative of siblings of children with other types 
or trajectories of life-limiting conditions. This signifi-
cantly limits our understanding of potential differences 
or unique aspects of siblings’ experiences based on differ-
ences in illness trajectory that might guide approaches to 
meeting support needs [27].

Aim
The overall aim of this study was to examine psychosocial 
trajectories in siblings of children living with progres-
sive life-limiting conditions and factors (the role of time 
since first seeking treatment for the ill child’s symptoms, 
sex, and birth order) that influence these trajectories over 
time.

Methods
Design and population
We conducted a secondary analysis of a subset of sib-
ling participants from the Charting the Territory (CTT) 
study [28]. Briefly, the CTT study aimed to document 
and determine the experiences of families of children 
with progressive, life-limiting metabolic, neurological, or 
chromosomal conditions [28]. Children and their families 
were recruited from nine clinical sites (seven in Canada, 
two in United States) between July 2009 and October 
2012, and data collection occurred concurrently with 
recruitment. Designated parents completed baseline and 
follow-up questionnaires every 6 months. If there were 
two or more siblings in the same family, the designated 
parent completed questionaries separately for each sib-
ling. All data was anonymized prior to this secondary 
analysis and no identifying information from participants 
could be extracted. The data was stored in an encrypted 
file and shared only with research team members who 
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were actively involved in this study. Complete details of 
the CTT study can be found elsewhere [28].

The CTT study was approved by the University of Brit-
ish Columbia/Children’s and Women’s Health Center of 
British Columbia Research Ethics Board (certification 
no. H08-00124) and the participating study sites’ ethics 
boards. Informed consent was obtained from all partici-
pants by the CTT study team. The secondary analysis 
reported here received ethics approval from the Uni-
versity of Toronto Research Ethics Board (Protocol # 
00037570).

Inclusion and exclusion criteria
Families were recruited through convenience sampling 
and were eligible to take part if:

(1) they had one or more children aged 19 years or less 
who had a progressive life-limiting condition, (2) biologi-
cal, adoptive, or step-siblings aged 7 to 18 years who had 
no cognitive impairment and/or severe health condi-
tions and lived with the ill child, (3) at least one biologi-
cal, adoptive, step-parent, or legal guardian of the ill child 
needed to be willing to complete the surveys, and (4) they 
were able to speak and write English or French. Exclu-
sion criteria were: (1) children who had potentially cura-
tive therapies, (2) children with CNS impairment due to 
hypoxic-ischemic injury, and (3) children in foster care. 
Families were not approached to participate or contacted 
for the follow-up questionnaires if the ill child was immi-
nently dying.

Measures
For the purposes of this secondary analysis, only demo-
graphic information collected from parents at study 
enrollment and siblings’ behaviours as reported by par-
ents every six months were used. While data were col-
lected up to seven times from each participating family, 
there was significant missing data at later time points. 
Some families were only recruited into the study a year 
before it ended, some families moved to a different city, 
or the ill child died at which point data collection was 
suspended for at least six months. Thus, only data col-
lected from 58 eligible families at the first three time 
points (i.e., baseline – Time 1, six months – Time 2, 12 
months – Time 3) in the larger study were used for this 
analysis. Missing data was handled with Full Information 
Maximum Likelihood (FIML) that was considered to be 
robust and sufficient.

Demographic questionnaire
Members of the original study team developed a demo-
graphic questionnaire which included items about the 
child’s diagnosis, siblings’ sex and age, total number of 
children in the family, birth order of siblings in relation 
to the ill child, parents’ education level, parents’ marital 

status, and average household income [28, 29]. Given 
previous research in other populations suggesting that 
time since diagnosis may be a factor that influences sib-
ling’s experience, e.g., Yang et al., we were interested in 
exploring this factor in siblings of children with pro-
gressive life-limiting conditions [16]. However, signifi-
cant symptoms may be identified in a child long before 
a diagnosis is made and in some cases a diagnosis may 
not be confirmed until after the child’s death, if ever. 
Thus, parents were asked to indicate the date when they 
first sought medical treatment after noticing something 
might be wrong with their ill child. We subtracted this 
date from the date of study enrolment to create a “Time 
Since First Sought Treatment” variable instead of time 
since diagnosis. Responses were categorized as (1) less 
than or equal to one year or (2) greater than one year. 
Sibling birth order (1 = older than ill child or 2 = younger 
than ill child) and sex (1 = male or 2 = female) were also 
examined in terms of their relationship with healthy sib-
lings’ observed behaviour over time.

Siblings’ emotional and behavioural problems
Parents reported siblings’ behavioural and emotional 
problems using the Child Behaviour Checklist (CBCL) 
[30]. One parent per family completed the initial and fol-
low-up CBCL for each participating sibling (e.g., if two 
siblings from the same family took part, the parent would 
complete the CBCL for each sibling separately). To oper-
ationalize healthy siblings’ behavioural and emotional 
problems over time, we used three composite scales, 
Internalizing, Externalizing, and Total Behaviour Prob-
lems [31]. The CBCL was scored according to the guide-
lines in Achenbach and Rescorla’s CBCL manual [30]. 
Each item in the CBCL is rated on a 3-point scale (0= 
“Not true”, 1= “Somewhat or sometimes true”, 2= “Very or 
often true”). Internalizing Problems Scale measured emo-
tional problems within the child, and consisted of three 
subscales: Anxiety/Depression, Withdrawal, and Somatic 
Complaints. There were 32 items in these subscales with 
a total raw score ranging from 0 to 64. Externalizing 
Problems Scale focused on observable behaviours, and it 
measured a child’s conflicts with other people. It consists 
of two subscales: Rule-Breaking Behaviour and Aggressive 
Behaviour. These two subscales consist of 35 items with 
a total raw score ranging from 0 to 70. The Total Behav-
iour Problem score is calculated by adding Internalizing 
and Externalizing Problems scores plus scores from three 
additional subscales: Thought, Attention, and Social and 
Other Problems. The Total Behaviour Problems raw score 
ranges from 0 to 240. Reliability and validity of the CBCL 
composite scale in similar populations has been docu-
mented [10]. Stephenson, DeLongis previously reported 
Cronbach’s alpha for each scale in the current sample 
and demonstrated good internal consistency [32]. As 
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recommended by Achenbach & Rescorla, we calculated 
T-scores for each scale to facilitate comparisons amongst 
the scale scores [30]. The developers also established cut 
off scores based on the distribution of CBCL scores when 
administered to healthy children. T-scores greater than 
63 (90th percentile) are categorized as ‘clinical range’, 
while T-scores 60–63 (84th to 90th percentiles) are clas-
sified as ‘borderline range’, and T-scores less than 60 
identified as ‘normal range’. A score in the clinical range 
suggests that sibling may require professional help; while 

a score in the borderline range suggests there are prob-
lems but not to the extent that siblings need professional 
help.

Data analysis
Prior to calculating the means and standard deviations 
of the healthy siblings’ Internalizing, Externalizing, and 
Total Behaviour Problems at Time 1 (baseline), Time 2 (6 
months), and Time 3 (12 months), we assessed our data 
distribution for normality. We computed percentages to 
report the proportion of healthy siblings with scores in 
the normal, borderline, and clinical ranges at each time 
point using SPSS Version 29 [33].

To investigate the effects of time and sex, birth order, 
and time since first sought treatment on the outcome 
variables, we performed three separate linear mixed 
effects analyses. In each analysis corresponding to an 
outcome variable – internalizing, externalizing, and total 
problems – we included sex, birth order, time since first 
sought treatment, and time point as fixed effects, indi-
vidual ID and family ID as random effects. Internalizing, 
externalizing, total problems were treated as continuous 
variables. This was done to account for the repeated mea-
sures for each sibling, as well as the hierarchical family 
structure for siblings who belong to the same family. We 
further investigated multicollinearity between gender, 
birth order, and time since first sought treatment using 
variance inflation factor (VIF). VIF values around 1 sug-
gest that there is no multicollinearity, thus allowing us to 
include all predictors in the same model.

Results
A total of 258 families were recruited into the larger 
study with 370 siblings from 197 families who had more 
than one child. Of the 370 siblings, 61 siblings did not 
respond to the study invitation. Of the remaining 309 sib-
lings’ only 121 siblings met eligibility criteria. There were 
92 siblings who were under the ages of 7, 58 were above 
18 years, 18 had cognitive impairment, and 15 had severe 
health conditions. A total of 56 siblings declined further 
contact. An additional five siblings were recruited during 
the study. There were 70 siblings from 58 families in the 
final sample. A detailed enrollment process can be found 
elsewhere [32].

Family and sibling demographic characteristics are 
summarized in Table  1. Of the 70 healthy siblings, 
44.3% were male, 65.7% were older than the ill child, and 
81% came from the 47 families who had an ill child liv-
ing with a progressive life-limiting condition for longer 
than one year. The mean scores of Internalizing, Exter-
nalizing, and Total Behaviour Problems at each time 
point were found to be normally distributed. There-
fore, means and standard deviations (SD) were reported 
in Table  2 and the results are also presented in a graph 

Table 1 Sample characteristics at baseline
Characteristics n (%)
Family Information, N = 58
Average Household Income (Canadian Dollars)*
 < $40,000 13 (23.2)
 $40,000 - <$80,000 20 (35.7)
 $80,000 - $120,000 16 (28.6)
 >$120,000 7 (12.5)
Total Number of Children Per Family**
 2 26 (44.8)
 3 12 (20.6)
 4 15 (25.8)
 ≥ 5 5 (8.6)
Number of Participating Siblings Per Family
 1 48 (82.8)
 > 1 10 (17.2)
Child Information, N = 58
Time Since First Sought Treatment***
 ≤ 1 year 11 (19.0)
 > 1 year 47 (81.0)
Child’s Diagnosis
 Severe neurological impairment – not yet diagnosed 13 (22.4)
 Epileptic encephalopathy/neurodegenerative disease 10 (17.2)
 Mitochondrial encephalomyopathy 10 (17.2)
 Lysosomal/Peroxisomal leukodystrophy 8 (13.8)
 Multi-organ congenital abnormalities 6 (10.3)
 Others^ 11 (19.0)
Sibling Information, N = 70
Sibling Sex
 Male 31 (44.3)
 Female 39 (55.7)
Sibling Age, Mean/Standard Deviation (SD) 11.2/3.2
Birth Order of Siblings┼

 Older than the ill child 46 (65.7)
 Younger than the ill child 24 (34.3)
*percentages do not add up due to missing data

**The total number of children per family includes the child with a progressive 
metabolic, genetic, and neurological condition

***Time since first sought treatment refers to the duration between siblings’ 
study enrolment and when parents first sought medical treatment after 
noticing something was wrong with their ill child

^Others: Structural CNS abnormalities, Neuromuscular disease, small molecules 
disease, other conditions not specified
┼Birth order of siblings refers to the siblings’ rank in relation to the ill child i.e., 
older than or younger than the ill child
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(Supplementary Material 1). The highest mean score 
(mean = 53.7, SD = 10.1) was reported for Internal-
izing Problems at Time 1, and the lowest mean score 
(mean = 48.2, SD = 10.0) was reported for Externalizing 
Problems at Time 3. The Internalizing, Externalizing, and 
Total Behaviour Problems scores were categorized into 
Normal, Borderline, or Clinical (see Table 2), where 25% 
of the healthy siblings had scores in the clinical range for 
Internalizing Problems at Time 1. For each behaviour 
problem, the proportion of siblings in the clinical range 
decreased over the three time points. The proportion of 
siblings’ problems are also presented as graphs in Supple-
mentary Material 1.

Factors related to internalizing problems among siblings
The maximum VIF for all covariates included in our 
model was 1.06 indicating that there was minimal mul-
ticollinearity. Results of all the models (i.e., Internaliz-
ing, Externalizing, and Total Behaviour Problems) are 
reported in Table  3. Linear mixed models showed that 
there was a significant effect of time F (2, 33) = 9.27, 
p = .001 and siblings’ sex F (1, 45) = 2.45, p = .012 on Inter-
nalizing Problems. The interaction between time and 
time since first sought treatment was statistically signifi-
cant F (2, 33) = 5.10, p = .012.

Factors related to externalizing problems among siblings
The model showed a significant effect of siblings’ sex F (1, 
47) = 1.80, p = .001 and time since first sought treatment 
F (1, 44) = 0.45, p = .002 on Externalizing Problems. No 
interactions between time and siblings’ sex, birth order, 
and time since first sought treatment were identified.

Factors related to total behaviour problems among 
siblings
For Total Behaviour Problems, we found a significant 
effect of time F (2, 34) = 6.99, p = .003, and birth order F 
(2, 17) = 1.06, p = .013 on Total Behaviour Problems which 
indicates a decrease in Total Behaviour Problems at 6 
months and 12 months. We also found significant effects 
on the following three interaction terms: (1) time and sib-
lings’ sex F (1, 47) = 4.17, p = .023, (2) time and time since 
first sought treatment F (4, 33) = 1.23, p = .002, and (3) 
time and siblings’ birth order F (2, 16) = 0.326, p = .003.

Discussion
This study examined the relationship between siblings’ 
sex, birth order, and time since first sought treatment and 
internalizing, externalizing, and total behaviour prob-
lems over time. We found these problems improve with 
time and found significant relationships between sex, 
birth order and time since first sought treatment on the 
outcomes.

Siblings had behaviour problem scores that were in 
the clinical range, which was the largest at Time 1, and 

Table 2 CBCL scores and percentage of scores classified as 
normal, borderline, or clinical in healthy siblings (N = 70) at each 
time point

Internalizing 
problems

Externalizing 
problems

Total be-
haviour 
problems

Time 1
Mean* (Standard 
Deviation)

53.7 (10.1) 51 (10.7) 52.6 (10.8)

Percentage of CBCL Scores, n (%)
Normal 50 (72) 59 (84) 54 (77)
Borderline 2 (3) 1 (2) 4 (5)
Clinical 18 (25) 10 (14) 12 (18)
Time 2
Mean* (SD) 52.3 (9.6) 50.2 (10.7) 51 (9.7)
Percentage of CBCL scores, n (%)
Normal 57 (81) 59 (84) 59 (84)
Borderline 1 (2) 3 (4) 3 (4)
Clinical 12 (17) 8 (12) 8 (12)
Time 3
Mean* (SD) 50.4 (10.7) 48.2 (10.0) 48.8 (10.5)
Percentage of CBCL scores, n (%)
Normal 63 (90) 64 (91) 59 (84)
Borderline 2 (3) 0 (0) 6 (9)
Clinical 5 (7) 6 (9) 5 (7)
*The CBCL mean scores reported in this table refer to the T-scores

Note The mean T-scores in the normative sample is 50 with a standard deviation 
of 10

Table 3 Mixed linear model analyses of siblings’ sex, birth order, and time since first sought treatment on internalizing, externalizing, 
and total behaviour problems

Internalizing p-values Externalizing p-values Total Behaviour p-values
Sex 2.44 0.012* 1.80 0.001* 0.43 0.516
Time since first sought treatment 0.83 0.367 0.45 0.02* 1.48 0.231
Birth order 0.01 0.922 0.19 0.826 1.06 0.013*
Time 9.27 0.001* 1.48 0.240 6.99 0.003*
Time*birth order 1.83 0.176 0.86 0.493 0.33 0.003*
Time*sex 1.79 0.454 1.02 0.370 4.17 0.023*
Time*Time since first sought treatment 5.10 0.012* 1.23 0.304 1.23 0.002*
Note The f-statistics of each variable and its corresponding p-values are reported in this table

*p-values < 0.05
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it decreased by Time 3. This proportion was greater than 
those reported in other research. For instance, Humphrey 
et al. examined Internalizing and Externalizing Problems 
in 30 siblings of children with a variety of life-limiting 
conditions (e.g., neuromuscular, genetic/congenital, and 
metabolic, conditions) using the Behavioural Assessment 
System for Children, Second Edition (BASC-2), a similar 
tool to the CBCL [34]. They found that 7% of siblings had 
Internalizing and Externalizing Problem scores in the 
clinical range. Similarly, Achenbach & Rescorla reported 
that 10% of the normative sample had Internalizing and 
Externalizing Problems scores within clinical range [30]. 
In contrast, we found the proportion of siblings at Time 1 
with Internalizing Problems and Externalizing Problems 
were 2 to 3 times higher that reported by Humphrey et al. 
[34] However, at Time 3, the proportion of siblings within 
clinical range was similar to the normative sample and 
those in Humphrey et al.’s population [34].

The changes in siblings’ emotions and behaviour with 
time as observed in our study may be attributed to fac-
tors such as availability of support. Wawrzynski et al.’s 
review highlighted that having different supports such 
as informal family social support and informational sup-
port may be beneficial to siblings of children with cancer 
[35]. However, there was limited information on when 
supports should be provided directly to siblings. Fur-
thermore, the trajectories of children diagnosed with 
cancer may be uniquely different compared to children 
diagnosed with progressive neurological, metabolic, and 
genetic conditions. To better care for siblings in the latter 
group, supports should be tailored to meet siblings’ spe-
cific needs, and also consider the timing of interventions 
in relation to the child’s illness.

Siblings of children with cancer and chronic illness 
generally exhibit more problems closer to the time of 
diagnosis [24, 36, 37]. In our study it was necessary to 
use a slightly different concept focusing on the time when 
parents first sought treatment for their ill child. However, 
findings were similar in that siblings had higher Inter-
nalizing and Externalizing Problems closer to the time 
that the child first became ill enough for parents to seek 
help compared with those who had been living with an ill 
child in the family for more than one year. These findings 
suggest that providing support to siblings early in the dis-
ease process may help them understand and better cope 
with upcoming challenges.

Siblings who were older than the ill child had higher 
Total Behaviour Problems compared to siblings who 
were younger than the ill child. A possible explanation 
may be that older siblings remember a time before the 
ill child was born or became ill and experience a signifi-
cant change in their lives. Younger siblings may have only 
known their family as one that includes an ill child thus 
not be aware or have experienced a particular change in 

their life due to the illness. As well, parents spend signifi-
cant time caring for their child with life-limiting condi-
tions and assume older siblings are mature enough to 
cope on their own. However, Yang et al. found that older 
siblings still require appropriate support and guidance 
to understand their unique situation [16]. Our find-
ings were contrary to Alderfer et al.’s review where they 
found younger siblings had higher levels of Internalizing 
and Externalizing Problems than older siblings [8]. How-
ever, their focus was on siblings of children with cancer 
who may have a different experience than siblings of 
children with progressive life-limiting conditions. Fur-
ther research is needed to understand the role of sib-
lings’ birth order in shaping their experience of having a 
brother or sister with progressive life-limiting conditions.

Two interesting findings that surfaced were: (1) broth-
ers had higher Internalizing Problems than sisters, and 
(2) sisters had higher Externalizing Problems than broth-
ers. Though the differences between brothers’ and sisters’ 
Internalizing and Externalizing Problems scores were 
small, Achenbach & Rescorla indicated that a change in 
scale scores is considered significant when group scores 
are statistically different [30]. While some authors found 
that brothers were more likely to develop Externalizing 
Problems, others found that brothers may experience 
emotional struggles as they tend to receive less illnes 
related communication from parents than sisters [10, 
24, 38]. Also, researchers found that sisters generally 
were more prone to internalizing problems likely due to 
increased caregiving responsibilities at home, less social 
activities with peers, and lack of parental attention [37, 
39]. However, our findings revealed that sisters had more 
externalizing problems compared to brothers possibly 
due to uncertainties in the initial phases of the child’s 
condition. This was supported in Malcolm et al.’s study 
that suggests sisters’ externalizing problems may be an 
effort to gain greater parental attention as parents tend to 
focus on the child with life-limiting conditions [40]. Simi-
lar to birth order, further research is needed to exam-
ine if there are differences in emotional and behavioural 
outcomes among healthy siblings based on both sex and 
gender. It may be particularly useful to conduct in-depth 
interviews to elicit siblings’ perceptions of the challenges 
they face.

Limitations
Despite the strengths of using a longitudinal design, 
there are some noteworthy limitations. First, this study 
examined only the emotional and behavioural aspects 
of siblings’ experiences measured by CBCL. There 
may be other important aspects of siblings’ experi-
ences, such as empathy, growth, or resilience, that are 
not captured by the tool. Second, families coping well 
may have been more likely to agree to participate in 
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this research than families who may have been over-
whelmed and thus reluctant to participate in a lon-
gitudinal study. This potential response bias would 
reduce the generalizability of our findings but may 
represent an underestimate of the degree of emotional 
and behavioural problems among healthy siblings. 
Third, while we accounted for three key variables - 
birth order, sex, and time since first sought treatment 
- other factors may also influence siblings’ emotional 
and behavioural problems, such as the severity of ill-
ness, types of support that siblings received, parents’ 
level of stress, or siblings’ perception of coping. While 
the sample size in our study was sufficient to complete 
our planned analysis, it was relatively small in terms 
of generalizability. Larger samples are required to be 
able to account for a wider variety of variables. Finally, 
this study examined siblings’ behaviour only from par-
ents’ perspectives. While parents may provide accu-
rate observation and information about their children’s 
problems, Houtzager et al. showed discrepancies 
between parental reports vs. sibling self-reports [41]. 
As such, future studies should examine siblings’ behav-
iour from multiple informants such as siblings them-
selves, parents, and teachers at school to determine 
if emotional and behavioural trajectories differ from 
those identified in this study. Having multiple infor-
mants may help to provide a clearer and more consis-
tent picture of siblings’ behaviour trends in different 
settings such as school and home [41, 42]. Although 
data collected for this study was more than a decade 
ago, given the lack of longitudinal studies on this 
unique population, our information provides valuable 
insight into siblings’ emotions and behaviour through 
their parents’ perspectives.

Implication for practice
Healthy siblings are known as the ‘forgotten mourn-
ers’ and often the provision of support for them may be 
delayed or limited [19]. Our study showed that siblings 
experience emotional and behavioural challenges early in 
the child’s illness trajectory. It may be helpful that health-
care providers work with parents and consider what sup-
ports might be useful for siblings. While most pediatric 
hospitals have specialized and trained staff such as child 
life specialists or play therapists, support programs are 
mainly designed for pediatric patients whose needs may 
be different compared to their healthy siblings. It is help-
ful to consider developing unique support programs for 
healthy siblings of children with progressive life-limiting 
conditions that use a holistic approach to address both 
emotional and behavioural challenges related to a high 
degree of uncertainty inherent in the disease course.

Conclusion
While most siblings of children with a progressive life-
limiting condition had Internalizing, Externalizing, and 
Total Behaviour Problem scores within the normal range, 
some had scores in the clinical range. These behaviour 
problems were especially observed in siblings in the first 
year after parents sought treatment for the ill child. Nev-
ertheless, it is comforting to know that siblings’ behaviour 
problems declined with time and Internalizing Problems 
improved at a faster rate than Externalizing Problems. It 
is important to continue uncovering other social aspects 
such as family-, school-, and community-related factors 
that may play an important role in supporting siblings 
with their behaviour during the ill child’s illness trajec-
tory as these factors may have implications for siblings’ 
well-being both at home and at school.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12904-024-01535-y.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
We would like to thank all the families and children who participated in the 
study, as well as Drs. HS and RS, the Principal Investigators, and the Research 
Coordinator of the original CTT study (GA), for their support in providing 
access to the data.

Author contributions
J.T.: Conceptualization, methodology, data curation, validation and 
analysis, investigation, writing (original draft), review and editing. K.W.: 
Conceptualization, methodology, data analysis, investigation, writing (original 
draft), review and editing. R.S., R.S., J.P.: Conceptualization, Methodology, Data 
analysis, Investigation, Review and Editing.

Funding
The author(s) disclosed receipt of the following financial support for the 
research, authorship, and/or publication of this article: External funding for the 
original CTT study was provided by the Canadian Institutes of Health Research 
Grant [MOP#89984]. This research was undertaken, in part, thanks to funding 
from the Canada Research Chairs program provided to KW. JT was supported 
by VHA Home Healthcare Junior Researcher Award.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
The CTT study was approved by the University of British Columbia/Children’s 
and Women’s Health Center of British Columbia Research Ethics Board 
(certification no. H08-00124) and the participating study sites’ ethics boards. 
Informed consent was obtained from all participants by the CTT study team. 
The secondary analysis reported here received ethics approval from the 
University of Toronto Research Ethics Board (Protocol # 00037570).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

https://doi.org/10.1186/s12904-024-01535-y
https://doi.org/10.1186/s12904-024-01535-y


Page 8 of 8Tay et al. BMC Palliative Care          (2024) 23:205 

Received: 21 March 2024 / Accepted: 30 July 2024

References
1. Connor SR, Downing J, Marston J. Estimating the Global need for Pallia-

tive Care for children: a cross-sectional analysis. J Pain Symptom Manage. 
2017;53(2):171–7.

2. A guide to children’s palliative care (4th Ed) [Internet]. Together for Short 
Lives, England. 2018. https://www.togetherforshortlives.org.uk/app/
uploads/2018/03/TfSL-A-Guide-to-Children%E2%80%99s-Palliative-Care-
Fourth-Edition-FINAL-SINGLE-PAGES.pdf

3. Steele R. Trajectory of certain death at an unknown time: children with neu-
rodegenerative life-threatening llnesses. Can J Nurs Res. 2000;32(3):49–67.

4. Widger K, Davies D, Rapoport A, Vadeboncoeur C, Liben S, Sarpal A, et al. 
Pediatric palliative care in Canada in 2012: a cross-sectional descriptive study. 
CMAJ Open. 2016;4(4):E562–8.

5. Bao D, Feichtinger L, Andrews G, Pawliuk C, Steele R, Siden HH. Charting 
the Territory: end-of-life trajectories for children with complex neurologi-
cal, metabolic, and chromosomal conditions. J Pain Symptom Manage. 
2021;61(3):449–e4551.

6. Bally JMG, Smith NR, Holtslander L, Duncan V, Hodgson-Viden H, Mpofu C, 
et al. A metasynthesis: uncovering what is known about the experiences of 
families with children who have life-limiting and life-threatening illnesses. J 
Pediatr Nurs. 2018;38:88–98.

7. Knecht C, Hellmers C, Metzing S. The perspective of siblings of children with 
chronic illness: a literature review. J Pediatr Nurs. 2015;30(1):102–16.

8. Alderfer MA, Long KA, Lown EA, Marsland AL, Ostrowski NL, Hock JM, et al. 
Psychosocial adjustment of siblings of children with cancer: a systematic 
review. Psychooncology. 2010;19(8):789–805.

9. Sharpe D, Rossiter L. Siblings of children with a chronic illness: a meta-analy-
sis. J Pediatr Psychol. 2002;27(8):699–710.

10. Houtzager BA, Oort FJ, Hoekstra-Weebers JE, Caron HN, Grootenhuis MA, 
Last BF. Coping and Family Functioning Predict Longitudinal Psychologi-
cal Adaptation of siblings of Childhood Cancer patients. J Pediatr Psychol. 
2004;29(8):591–605.

11. Van Schoors M, Caes L, Knoble NB, Goubert L, Verhofstadt LL, Alderfer MA, 
et al. Systematic review: associations between Family Functioning and 
Child Adjustment after Pediatric Cancer diagnosis: a Meta-analysis. J Pediatr 
Psychol. 2017;42(1):6–18.

12. Jackson C, Richer J, Edge JA. Sibling psychological adjustment to type 1 
diabetes mellitus. Pediatr Diabetes. 2008;9(4 Pt 1):308–11.

13. Leung BM, Wandler C, Pringsheim T, Santana MJ. Working with parents of chil-
dren with complex mental health issues to improve care: a qualitative inquiry. 
J Child Health Care Prof Work Child Hosp Community. 2022;26(4):548–67.

14. Tay J, Widger K, Stremler R. Self-reported experiences of siblings of children 
with life-threatening conditions: A scoping review Manuscript under review. 
2020.

15. Long KA, Marsland AL. Family Adjustment to Childhood Cancer: a systematic 
review. Clin Child Fam Psychol Rev. 2011;14(1):57–88.

16. Yang HC, Mu PF, Sheng CC, Chen YW, Hung GY. A systematic review 
of the experiences of siblings of Children with Cancer. Cancer Nurs. 
2016;39(3):E12–21.

17. Fullerton JM, Totsika V, Hain R, Hastings RP. Siblings of children with life-
limiting conditions: psychological adjustment and sibling relationships. Child 
Care Health Dev. 2017;43(3):393–400.

18. Jaaniste T, Cuganesan A, Chin WLA, Tan SC, Coombs S, Heaton M, et al. Living 
with a child who has a life-limiting condition: the functioning of well-siblings 
and parents. Child Care Health Dev. 2022;48(2):269–76.

19. Gerhardt CA, Lehmann V, Long KA, Alderfer MA. Supporting siblings as a 
Standard of Care in Pediatric Oncology. Pediatr Blood Cancer. 2015;62(Suppl 
5):S750–804.

20. Marquis S, McGrail K, Hayes MV. Using administrative data to examine 
variables affecting the mental health of siblings of children who have a 
developmental disability. Res Dev Disabil. 2020;96:103516.

21. Read J, Kinali M, Muntoni F, Weaver T, Garralda ME. Siblings of young people 
with Duchenne muscular dystrophy–a qualitative study of impact and cop-
ing. Eur J Paediatr Neurol. 2011;15(1):21–8.

22. Zegaczewski T, Chang K, Coddington J, Berg A. Factors related to healthy sib-
lings’ Psychosocial Adjustment to Children with Cancer: an integrative review. 
J Pediatr Oncol Nurs off J Assoc Pediatr Oncol Nurses. 2016;33(3):218–27.

23. Barrera M, Fleming CF, Khan FS. The role of emotional social support in the 
psychological adjustment of siblings of children with cancer. Child Care 
Health Dev. 2004;30(2):103–11.

24. Alderfer MA, Hodges JA. Supporting siblings of children with Cancer: a need 
for family-school partnerships. School Ment Health. 2010;2(2):72–81.

25. Dinleyici M, Dağlı FŞ. Evaluation of quality of life of healthy siblings of chil-
dren with chronic disease. Turk Pediatri Arsivi. 2018;53(4):205–13.

26. Long KA, Alderfer MA, Ewing LJ, Marsland AL. The role of contextual threat 
in predicting self-reported distress among siblings of children with cancer. J 
Clin Psychol Med Settings. 2013;20(2):199–208.

27. Redquest BK, Tint A, Ries H, Goll E, Rossi B, Lunsky Y. Support needs of Cana-
dian adult siblings of brothers and sisters with intellectual/developmental 
disabilities. J Policy Pract Intellect Disabil. 2020;17(3):239–46.

28. Siden H, Steele R, Brant R, Cadell S, Davies B, Straatman L, et al. Designing and 
implementing a longitudinal study of children with neurological, genetic or 
metabolic conditions: charting the territory. BMC Pediatr. 2010;10(1):67.

29. Siden H, Steele R. Charting the Territory: children and families living with pro-
gressive life-threatening conditions. Paediatr Child Health. 2015;20(3):139–44.

30. Achenbach T. Manual for the Youth Self-Report and 1991 Profile. Burlington, 
VT: University of Vermont, Department of Psychiatry; 1991.

31. Compas B, Connor-Smith JK, Saltzman H, Thomsen AH, Wadsworth ME. Cop-
ing with stress during childhood and adolescence: problems, progress, and 
potential in theory and research. Psychol Bull. 2001;127(1):87–127.

32. Stephenson E, DeLongis A, Steele R, Cadell S, Andrews GS, Siden H, et al. 
Siblings of children with a Complex Chronic Health Condition: maternal 
posttraumatic growth as a predictor of changes in child behavior problems. J 
Pediatr Psychol. 2017;42(1):104–13.

33. SPSS Software. IBM SPSS statistics for Windows, Version 26.0. Armonk, NY: IBM 
Corp; 2019.

34. Humphrey LM, Hill DL, Carroll KW, Rourke M, Kang TI, Feudtner C. Psycho-
logical Well-Being and Family Environment of siblings of children with life 
threatening illness. J Palliat Med. 2015;18(11):981–4.

35. Wawrzynski SE, Schaefer MR, Schvaneveldt N, Alderfer MA. Social support 
and siblings of children with cancer: a scoping review. Psychooncology. 
2021;30(8):1232–45.

36. Houtzager BA, Grootenhuis MA, Hoekstra-Weebers JE, Last BF. One month 
after diagnosis - quality of life, coping and previous functioning in siblings of 
children with cancer. ChildCare Health Dev. 2004;31(1):57–87.

37. Long KA, Lehmann V, Gerhardt CA, Carpenter AL, Marsland AL, Alderfer MA. 
Psychosocial functioning and risk factors among siblings of children with 
cancer: an updated systematic review. Psycho-oncology. 2018;27(6):1467–79.

38. Jaaniste T, Chin WLA, Tan SC, Cuganesan A, Coombs S, Heaton M, et al. Parent 
and well-sibling communication in families with a child who has a life-limit-
ing Condition: quantitative Survey Data. J Pediatr Psychol. 2022;47(5):606–16.

39. Parker R, Houghton S, Bichard E, McKeever S. Impact of congenital heart 
disease on siblings: a review. J Child Health Care Prof Work Child Hosp Com-
munity. 2020;24(2):297–316.

40. Malcolm C, Gibson F, Adams S, Anderson G, Forbat L. A relational under-
standing of sibling experiences of children with rare life-limiting conditions: 
findings from a qualitative study. J Child Health Care Prof Work Child Hosp 
Community. 2014;18(3):230–40.

41. Houtzager BA, Grootenhuis MA, Caron HN, Last BF. Sibling self-report, 
parental proxies, and quality of life: the importance of multiple informants for 
siblings of a critically ill child. Pediatr Hematol Oncol. 2009;22(1):25–40.

42. Gan LL, Lum A, Wakefield CE, Nandakumar B, Fardell JE. School experiences 
of siblings of children with chronic illness: a systematic literature review. J 
Pediatr Nurs. 2017;33:23–32.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.togetherforshortlives.org.uk/app/uploads/2018/03/TfSL-A-Guide-to-Children%E2%80%99s-Palliative-Care-Fourth-Edition-FINAL-SINGLE-PAGES.pdf
https://www.togetherforshortlives.org.uk/app/uploads/2018/03/TfSL-A-Guide-to-Children%E2%80%99s-Palliative-Care-Fourth-Edition-FINAL-SINGLE-PAGES.pdf
https://www.togetherforshortlives.org.uk/app/uploads/2018/03/TfSL-A-Guide-to-Children%E2%80%99s-Palliative-Care-Fourth-Edition-FINAL-SINGLE-PAGES.pdf

	Examining emotional and behavioural trajectories in siblings of children with life-limiting conditions
	Abstract
	Introduction
	Aim
	Methods
	Design and population
	Inclusion and exclusion criteria


	Measures
	Demographic questionnaire
	Siblings’ emotional and behavioural problems

	Data analysis
	Results
	Factors related to internalizing problems among siblings
	Factors related to externalizing problems among siblings
	Factors related to total behaviour problems among siblings

	Discussion
	Limitations
	Implication for practice

	Conclusion
	References


