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1	 Introduction

Even though pediatric stroke is a rare event, it is an 
increasingly acknowledged cause of morbidity and 
mortality in children (Chiang & Cheng, 2018; Mackay et 
al., 2011; Numis & Fox, 2014). Childhood stroke is deĮned 
as a cerebrovascular event emerging between the age of 
1 month and 18 years (Ferriero et al., 2019; Lynch et al., 
2002) and typically diīerenƟated between hemorrhagic 
and ischemic subtypes (Moharir & deVeber, 2014).  

Hemorrhagic stroke occurs due to bleeding of a ruptured 
cerebral artery or as a result of bleeding into the area of 
an arterial ischemic stroke (AIS) (Tsze & Valente, 2011). 
This stroke type includes intracerebral hemorrhage (ICH) 
as well as subarachnoid hemorrhage (SAH) (Jordan et 
al., 2009; Pappachan & Kirkham, 2008; Tsze & Valente, 
2011) and accounts for approximately half of all 
childhood strokes compared to <20% adult strokes that 
are hemorrhagic (Bamford et al., 1990; Broderick et al., 
1993; Fullerton et al., 2003). Causes for ischemic stroke 
are arterial occlusion, but may also be venous occlusion of 
cerebral veins or sinuses (Tsze & Valente, 2011). Ischemic 
stroke commonly includes arterial ischemic stroke (AIS), 
cerebral sinovenous thrombosis (CSVT) and corƟcal vein 
thrombosis (Ferriero et al., 2019; Pappachan & Kirkham, 
2008). 

EsƟmates of hemorrhagic stroke incidence in children 
range from 1.1 – 5.11 per 100 000 and for pediatric 
ischemic stroke incidence rates rank between 1.1-7.91 
per 100 000 (Agrawal et al., 2009; Barnes et al., 2004; 
Chiang & Cheng, 2018; Fullerton et al., 2003; Giroud 
et al., 1995; Lehman et al., 2018; Mallick et al., 2014; 
Steinlin et al., 2005; Zahuranec et al., 2005). Ranges are 
due to diīerences in deĮniƟon of stroke and age range, 
geographical area and methods to detect cases. Stroke 
incidence also varies by sex and age. Boys are generally 
more at risk than girls due to yet unknown causes as well 

 
as infants and children younger than 5 years of age and 
adolescents ≥12 years (Chiang & Cheng, 2018; Gerstl et 
al., 2018; Meyer et al., 2017; Steinlin et al., 2005).

It is esƟmated that cerebrovascular diseases in children 
under the age of 15 years in Germany have amounted 
to about 24 million Euros only in 2020, though data on 
cost of care for pediatric stroke is limited (DestaƟs, 2023; 
Gardner et al., 2010; Hamilton et al., 2015; Plumb et al., 
2015). Burden of economic costs are borne by health care 
systems and aīected families and can be diīerenƟated 
between direct and indirect health care costs (Jo, 2014). 
Those costs can be disƟnguished between short-term costs 
incurring acute costs aŌer the iniƟal stroke up to one year 
aŌer stroke occurrence and long-term costs that amount 
aŌer the Įrst year up to 20 years aŌer stroke onset. Direct 
medical costs for health care systems include expenses 
for diagnosis, treatment, care and rehabilitaƟon through 
inpaƟent and outpaƟent services (Hodgson & Meiners, 
1982) and indirect costs for health care systems concern 
reimbursement of costs for families, social services and 
other(Beƫo & Plantenga, 2004). Families have to pay for 
unreimbursed direct medical and home care costs and 
costs of rehabilitaƟon (Cha, 2018) as well as indirect non-
medical costs. This entails lost wages by parents, income 
loss of aīected families, travel and transportaƟon costs, 
as well as expenses for home remodelling (Akobundu 
et al., 2006; BaƟsta et al., 2021; Ekman, 2004; Luengo-
Fernandez et al., 2009; Plumb et al., 2015)

The objecƟve of this review is to invesƟgate exisƟng 
literature on costs in terms of pediatric stroke and to 
idenƟfy knowledge gaps related to the economic burden 
on the health care system, society and families of stroke 
in childhood.
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2	 Method

To conduct this systemaƟc literature review the database 
PubMed was searched. Relevant keywords were idenƟĮed 
through screening of literature about pediatric stroke 
and economic burden. The used search string included 
following terms: stroke, children (child(ren), pediatric) and 
costs (cost(s), (socio)economic, Įnancial, income, expense, 
burden). The results were limited to the age of children 
between birth and 18 years old. The search was conducted 
on March 18th, 2024, and yielded in 454 results. Based 
on the research objecƟve 174 arƟcles were excluded aŌer 
review of the Ɵtle and 218 arƟcles according to the review 
of the abstract. One study was excluded due to access 
restricƟons.

For the remaining 61 arƟcles a full-text review was 
performed, and the studies were included based on the 
following criteria: 

1) PopulaƟon: Children, who were older than 28 days (1 
month) and younger than 20 years old, were included.

2) Exposure:  PaƟents diagnosed with stroke as primary 
diagnoses were included. 

3) Outcome: Costs for health care system or families must 
be examined. This includes direct medical and indirect 
costs.

4) Study Design: No arƟcle was excluded explicitly based 
on the study design.

Based on the characterizaƟon of medical costs, we idenƟĮed 
three diīerent topics covered by the studies: a) cost for 
the health care system, b) cost for families and c) cost and 
outcome. Short-term costs are deĮned as costs arising unƟl 
one year aŌer the onset of the stroke. 

Long-term costs describe costs occurring aŌer the 
Įrst year up to 20 years aŌer the iniƟal stroke. Due 
to methodological heterogeneity meta-analysis was 
precluded in an a priori decision. Instead, we performed a 
narraƟve synthesis of empirical evidence.

3	 Search outcome

The search outcome resulted in eleven studies that 
focused on cost of care for pediatric stroke. One of them 
included a systemaƟc literature review on costs of pediatric 
stroke care for health care systems in the United States by 
Ellis et al. from the year 2014, which analyzed six papers 
restricƟng to US paƟents and reported in English. As a 
systemaƟc literature review, the paper by Ellis et al. (2014) 
was excluded but can be seen as a connecƟon point and will 
be extended and enhanced by our SystemaƟc Literature 

Review. Nine studies were based in the USA and Canada, 
while one was restricted to Taiwan. As none of these 
studies cover any European countries, this demonstrates 
the need for further invesƟgaƟon of the economic burden 
resulƟng from pediatric stroke for EU-countries. Short-
term costs for direct medical expenses borne by health 
care systems are studied in nine arƟcles and one arƟcle 
also includes direct long-term medical costs for health care 
systems. Only one paper focuses on direct and indirect 
costs for aīected families within the Įrst year aŌer the 
stroke. RelaƟons between costs for treatment of pediatric 
stroke and the outcome in the context of impairment are 
discussed in four papers (see Table 10).

4	 Results

4.1	 Cost for health care systems

Seven studies reported on direct medical costs for the 
Įrst hospitalizaƟon aŌer the pediatric stroke (Table 1). 
Janjua et al. (2007) report mean total costs of $39 400 
for all pediatric stroke paƟents and compare costs for 
paƟents who received or did not receive thrombolysis 
treatment. While 98.4% of paƟents (n=2 858) did not 
receive thrombolysis treatment and endured mean costs 
of around $38 700, 46 children received thrombolysis 
treatment, which resulted in mean hospitalizaƟon costs of 
$81 800 (Janjua et al., 2007). In comparison, similar total 
median costs for paƟents without complicaƟons of $42 
900 (n=114) are presented. Median total costs for paƟents 
with complicaƟons amounted to $161 000 (n=93) 

Figure 1:  Study selecƟon process
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(Michelson et al., 2019). Mean charges for hemorrhagic 
stroke (SAH & ICH) and ischemic stroke are compared 
and it is concluded that hemorrhagic stroke causes higher 
costs than ischemic stroke (Engle & Ellis, 2012; Gardner 
et al., 2010; Perkins et al., 2009). Similar results are 
provided for hemorrhagic and ischemic stroke by median 
hospital cost (Gardner et al., 2010; Turney et al., 2011). 
Furthermore, it is indicated that between the year 2000 
and 2006 hospitalizaƟon costs for all types of stroke 
increased (Engle & Ellis, 2012). For ischemic stroke was a 
range of mean total costs between $15 003 at minimum 
(Perkins et al., 2009) and $81 800 at maximum (Janjua 
et al., 2007) and median total cost between $16 954 
(Turney et al., 2011) and $21 317 (Gardner et al., 2010) 
reported. Mean total costs ranged between $24 117 
for intracerebral hemorrhagic stroke (ICH) (Perkins et 
al., 2009) and $139,970 for subarachnoid hemorrhagic 
stroke (SAH) (Engle & Ellis, 2012). A minimum of $24,843 

(Turney et al., 2011) and a maximum of $34 256 (Gardner 
et al., 2010) median hospitalizaƟon cost were measured 
for hemorrhagic stroke. In total mean hospitalizaƟon 
charges were reported between $20 927 (Perkins et al., 
2009) and $81 869 (Gardner et al., 2010) and median 
charges between $19 548 (Turney et al., 2011) and 
$161 000 (Michelson et al., 2019). Chen et al. (2008) 
diīerenƟates between two age groups (>10 and 10-19) 
and shows that within both groups hemorrhagic stroke 
is more expensive than ischemic stroke. In comparison to 
the studies conducted in the Anglo-American region, this 
study, focused on Taiwan, discloses hospitalizaƟon cost at 
a signiĮcantly lower cost level (Chen et al., 2008).

Six arƟcles reported hospitalizaƟon costs for longer periods 
of Ɵme e.g.  the Įrst month or year aŌer stroke onset 
(Table 2). Lo et al.(2008) reported a median total cost of 
$36 132 for the Įrst year aŌer stroke diagnosis. They also 

Table 1: Direct health care costs for Įrst hospitalizaƟon of iniƟal stroke
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compared hemorrhagic stroke with ischemic stroke and 
concluded that the former is more expensive with a median 
cost of $67 860 while the laƩer costs around $31 678 (Lo 
et al., 2008). Similar median total costs with $39 451 for all 
discharges in the study period are published by Turney et 
al. (2011). In comparison, substanƟally higher median total 
costs for the Įrst year aŌer the iniƟal stroke are presented 
by another study with $66 847 (Hamilton et al., 2015). A 
further study reports median charges per paƟent for all 
hospitalizaƟon encounters within 30 days of the diagnosis 
visit of $51 500 for paƟents without any complicaƟons. 
PaƟents with complicaƟons have signiĮcantly higher 
median hospitalizaƟon costs with $223 600 (Michelson et 
al., 2019). This study represents the most recent data with 
cost charges between 2013-2015 what may partly explain 
the comparably high costs. Gardner et al. (2010) are the 
only researchers that report higher mean chronic cost for 
the Įrst year post stroke excluding admission costs for the 
iniƟal hospitalizaƟon of ischemic stroke ($42,404) than 
for hemorrhagic stroke ($37 353). Median and mean total 
cost for Įrst and recurrent hospitalizaƟon during the study 
period were also reported by Chen et al. (2008) for Taiwan. 
Median costs range between $2 105 for children 10 – 19 
years of age and $2 706 for children older than one month 

and below ten years. Mean costs range between $3 967 
for children 10 – 19 years old and $4 768 for children older 
than one month and below ten years (Chen et al., 2008).

Pediatric stroke paƟents typically receive care at diīerent 
sites of medical care (Felling et al., 2023; Sporns et al., 
2022). Two studies aim to diīerenƟate the cost for pediatric 
stroke paƟents at diīerent locaƟons of paƟent care (Table 
3). Lo et al. calculated inpaƟent, outpaƟent and emergency 
cost for all discharges of 39 paƟents in the study period 
2001-2004. InpaƟent cost was more than twice as high for 
hemorrhagic stroke ($49 948) than for ischemic stroke ($21 
666). Similar trends can be idenƟĮed for emergency cost 
with median costs of $1 923 for hemorrhagic stroke and 
$966 for ischemic stroke. At about the same level of around 
$3 000 for both stroke types ranged outpaƟent costs. This 
leads to the result that the total costs of hemorrhagic 
stroke ($67 860) are disƟnctly higher than ischemic stroke 
($31 678) (Lo et al., 2008). Median inpaƟent and outpaƟent 
costs for the Įrst year aŌer the arterial ischemic stroke are 
determined by Hamilton et al. (2015) where inpaƟent costs 
amount to $64 515 and outpaƟent cost totaled up to $1 
652 for 69 pediatric paƟents.

Table 2: Hospital care cost for recurrent hospitalizaƟon aŌer stroke onset
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Turney et al. focus on contributors of hospital costs and 
diīerenƟate between the categories nursing, imaging, 
laboratory, pharmacy, clinical services and supply for 1667 
paƟents idenƟĮed through the Pediatric Health InformaƟon 
System (PHIS) between 2003-2009. The results show that 
there a signiĮcant cost diīerences between hemorrhagic 
and ischemic stroke in the categories of nursing, pharmacy 
and supplies. In general, hemorrhagic stroke contributes to 
higher health care costs. Charges for imaging, laboratory 
and clinical services remain at a similar level (Turney et al., 
2011). 

Care received at the intensive care unit (39%) and general 
medical ward (19%) accounted for most nursing costs. 
Most paƟents were treated at the emergency department 
with median costs of $197 and in the intensive care unit 
with median costs of $2834.

For imaging studies brain MRI, brain CT and MRI head and 
neck arteriography scans were the three most frequently 
ordered examinaƟons. About 72% of pediatric paƟents 
received brain MRI studies, which accounts for a median 
cost of about $1 174 per study. Brain CT studies were 
ordered for 70% of children with a median cost of $706 
per study and MRI head and neck arteriography were 
performed on 60% of paƟents, which costs around $908 
per examinaƟon (Turney et al., 2011).

The variable Length of Stay (LOS) describes how many 
days paƟents spent in hospital care. Seven studies provide 
informaƟon in this regard (Table 7). For hemorrhagic 
stroke a median LOS between 7-8.5 days and a mean 
hospital stay of 12 days is reported (Gardner et al., 2010; 
Lo et al., 2008). Two studies compare LOS between 
subarachnoid hemorrhagic stroke (SAH) and intracerebral 
hemorrhagic stroke (ICH) and conclude that the former 
results on average in longer hospital stays (11.2-14.2 days) 
than the laƩer (9.6-11.0 days) (Engle & Ellis, 2012; Perkins 
et al., 2009). A median of 5-7.6 days in hospital is reported 
by Įve out of seven data details. For paƟents receiving 
thrombolysis (15.3 days) treatment and for paƟents with 
complicaƟons (19 days) higher median LOS are indicated 
(Janjua et al., 2007; Michelson et al., 2019). On average a 
hospital stay aŌer ischemic stroke lasts between 6.6-7.2 

days (Engle & Ellis, 2012; Perkins et al., 2009), only on 
study reports a longer mean LOS of 16 days (Gardner et 
al., 2010).

Gardner et al. (2010) are the only researchers invesƟgaƟng 
long-term costs for health care systems. They focus on 
chronic costs that include all inpaƟent and outpaƟent 
costs that occurred aŌer the Įrst hospitalizaƟon for 
the Įrst Įve years aŌer stroke onset. The highest mean 
chronic costs were recorded one year aŌer the iniƟal 
hospitalizaƟon and subsequently declined in the following 
years. It is suggested that most of the long-term medical 
costs are due to a subgroup of paƟents with severe cases 
of stroke and conƟnuously high treatment costs. Five-year-
total chronic costs adjusted amount to $66 760 (median) 
and $10 835 (mean) for ischemic stroke and to $58 874 
(median) and $20 656 (mean) for hemorrhagic stroke 
(Gardner et al., 2010).

The synthesis of the studies indicates that most researchers 
focus on short-term direct medical costs for the health 
care system. This includes acute stroke admission costs, 
expenses for recurrent hospitalizaƟons, breakdown of 
locaƟons where costs have been incurred, contributors to 
hospital cost and length of hospital stay (LOS) (Chen et al., 
2008; Engle & Ellis, 2012; Gardner et al., 2010; Hamilton 
et al., 2015; Janjua et al., 2007; Lo et al., 2008; Michelson 
et al., 2019; Perkins et al., 2009; Turney et al., 2011). Only 
one study addresses long-term direct medical costs borne 
by the health care system (Gardner et al., 2010). There is 
no data on care level payments or other indirect health 
care system costs like reimbursement for families or social 
services.

4.2	 Costs for families

Although many studies have concluded that pediatric 
stroke bears a tremendous Įnancial burden for families 
(Chiang & Cheng, 2018; Meyer et al., 2017; Numis & 
Fox, 2014), only one study is concerned with direct and 
indirect medical costs for families resulƟng from the 
1st year post stroke (Table 9). 22 families from the USA 
and Canada parƟcipated in the study and reported cost 

Table 3: Hospital costs diīerenƟated by medical site
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informaƟon in 3-month-intervalls based on a standard 
quesƟonnaire. Direct medical costs are reported in the 
categories health care, home care and nonprescribed 
treatment and indirect medical costs are noted for lost 
income, transportaƟon and lodging costs. Overall, out-of-
pocket costs were the highest for the Įrst quarter aŌer the 
iniƟal stroke and gradually declined for the remaining nine 
months. Lost income, transportaƟon and uncompensated 
health care yielded in the highest cost items in the Įrst 
three months. Lost wages declined aŌer the Įrst quarter 
and transportaƟon costs conƟnued to be a signiĮcant 
expense in the enƟre year. In total a median expense of 
$4 354 had to be covered by families aīected by pediatric 
stroke (mean: $6 619) (Plumb et al., 2015).

Overall there is very liƩle data on the economic burden for 
families aīected by pediatric stroke. One study illustrates 
direct and indirect costs that aīected families encounter 
within the Įrst year aŌer the incident (Plumb et al., 2015). 
No studies are available on long-term Įnancial costs for 
families, which concern e.g. costs for long-term care and 
rehabilitaƟon, forgone income of parents and children, 
special educaƟon or necessary home adaptaƟons.

4.3	 Costs & Outcomes

The relaƟonship between costs of stroke care and clinical 
outcomes are assessed by Lo et al. (2008) for families 
of 19 paƟents who were discharged at the NaƟonwide 
Children’s Hospital of Columbus, Ohio between 2001-

Table 4: Length of Stay (LOS) in hospital

Table 5: Out-of-pocket costs for families, source: own presentaƟon aŌer Plumb et al. 2015 *
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2004. The Children’s Hospital’s cost accounƟng system 
was used to idenƟfy costs for the iniƟal stroke and for 
the year aŌer the incident. Stroke outcome data was 
obtained through telephone interviews with caregivers 
aŌer 2-5 years of stroke onset. A modiĮed version of the 
Pediatric Stroke Outcome Measure (PSOM) was applied 
for the evaluaƟon of neurological impairments and for 
the assessment of funcƟonal outcomes the PedsQL was 
used. Cost of care posiƟvely correlated with the infarct 
raƟo (raƟo of cerebral infarct volume to the brain volume) 
for the assessed subjects (r = 0.60, p = 0.01). The analysis 
suggested that greater costs for stroke care correlated 
with worse neurological impairment measured by the 
PSOM (r = 0.62, p < 0.01) and it was determined that 
higher costs correlated with a poorer level of social (r = 
-0.79, p < 0.01) and physical funcƟon (r = -0.42, p = 0.08) 
idenƟĮed by PedsQL (Lo et al., 2008).

Another group of pediatric stroke researchers (Hamilton 
et al 2015) calculated inpaƟent and outpaƟent charges 
for stroke care for the Įrst year aŌer the stroke incident 
using the same cost accounƟng system as Lo et al (2008). 
They studied over 40 families aīected by pediatric stroke 
diagnosed between 2005-2010 at least 1 year aŌer the 
incident via telephone interviews. To measure neurological 
deĮcits and quality of life the Pediatric Recurrence and 
Recovery QuesƟonnaire (PRRQ) and the Pediatric Quality 
of Life Inventory were used. Families reported mild 
neurological impairment for most children (median PRRQ 
= 0.5; range: 0-11, n = 46) and a median total quality of 
life score of 79 (range = 37-100, n = 41). Hamilton et al. 
(2015) observed correlaƟons between higher total costs 
and lower neurological funcƟons (coeĸcient = 0.494, p 
< 0.001). Higher cost moderately correlated with poorer 
total quality of life mostly due to poorer social quality of 
life. These Įndings conĮrm similar results from Lo et al. 
(2008). Severity of the iniƟal stroke measured with the 
Pediatric NIH Stroke Scale showed no correlaƟons with 
cost (coeĸcient = 0.032, n=42) (Hamilton et al., 2015).

5-year total direct costs were measured by Gardner et 
al.(2010). This includes the sum of acute hospitalizaƟon 
cost as well as all inpaƟent and outpaƟent cost that arose 
aŌer the iniƟal admission esƟmated for the Įrst Įve 
years aŌer the incident. For children with neurological 
impairments at discharge (n = 67: mean $71,434; median 
$25,551; IQR $5,807–$89,239) the cost was higher than 
compared to those with inconspicuous neurological 
examinaƟon results at discharge (n = 60: mean $52,604; 
median $10,579; IQR $2,444 –$36,023; p= 0.03) (Gardner 
et al., 2010).

Plumb et al. (2015) focused on out-of-pocket expenses paid 
by 22 families for the 1st year post stroke and concluded 
that total indirect costs did not correlate with age of stroke 
onset, iniƟal stroke severity assessed by the Pediatric NIH 
Stroke scale, or severity of neurological deĮcits aŌer one 
year measured by the Pediatric Stroke Outcome Measure 

(PSOM). The missing correlaƟon implies that families from 
diīerent income groups might face similar out-of-pocket 
costs concerning neurological diseases developed by their 
children requiring chronic care and rehabilitaƟon (Plumb 
et al., 2015).

5	 Conclusion

Overall ten studies were idenƟĮed that focus on stroke 
in childhood years. Pediatric stroke is mainly studied in 
Northern Amerika, only one study was detected beyond 
this geographical region in Taiwan. No studies were 
available that were geographically limited to Europe. 
Most studies reported direct medical costs for health care 
systems within the Įrst year aŌer the pediatric stroke 
incident. Higher iniƟal hospital stay costs incurred for 
hemorrhagic stroke than for ischemic stroke. Median total 
costs for the iniƟal hospitalizaƟon lay between $24,843 
and $34 256 for hemorrhagic stroke and between $16 
954 and $21 317 for ischemic stroke in Northern America 
(Gardner et al., 2010; Turney et al., 2011). For Taiwan 
costs levels were signiĮcantly lower (Chen et al., 2008). 
This Įnding correlates with the length of hospital stay 
(LOS), where studies concluded that for hemorrhagic 
stroke more days were spent hospitalized than ischemic 
stroke. In general, the median LOS  lasted 5-15.3 days 
(Janjua et al., 2007; Turney et al., 2011). Similar results 
can be observed by the diīerenƟaƟon of the categories 
nursing, pharmacy and supplies that contribute to hospital 
cost, where hemorrhagic stroke was more expensive than 
ischemic stroke. Charges for imaging, laboratory and 
clinical services remained at a comparable level. Most 
nursing costs were recorded for charges in the intensive 
care unit (39%) and general medical ward (19%). The 
majority of paƟents received imaging procedures using 
brain MRI (72%) and brain CT (70%) (Turney et al., 2011). 
Only one study is concerned with long-term costs for 
health care systems. Gardner et al. present data for the 
Įrst 5 years aŌer stroke onset and conclude that the 
highest costs arise within the 1st year post stroke and 
decline in the following years subsequently. It is suggested 
that long-term medical charges result from a subgroup of 
severe pediatric stroke cases, which receive treatments 
with conƟnuously high costs (Gardner et al., 2010). While 
most studies report on costs for health care systems, 
data on direct or indirect Įnancial impacts for families 
due to pediatric stroke remains mostly unavailable. Only 
one study idenƟĮed out-of-pocket costs for the Įrst year 
aŌer the acute stroke with median expenses of $4 354 per 
family (Plumb et al., 2015). 

Some studies aƩempted to assess correlaƟons between 
costs and neurological outcome. Two researcher groups 
concluded that higher costs for stroke care correlated 
with greater neurological deĮcits and determined that 
correlaƟons between greater total costs and poorer total 



48 Der öěentliche Sektor – The Public Sector | 2025 | Vol. 51(2)

Marion Göll, Anna Franziska Kallhorn, Anna-Theresa Renner

quality of life due to limited social and physical funcƟons 
aŌer at least one year of stroke onset (Hamilton et al., 
2015; Lo et al., 2008). It was also observed that paƟents 
with neurological deĮcits at discharge had higher costs 
than compared to those with normal neurological 
funcƟons at discharge (Gardner et al., 2010). For out-
of-pocket costs covered by parents a lack of correlaƟon 
was determined between costs of care and age of stroke 
onset, iniƟal stroke severity and neurological impairments 
aŌer one year, which implies that families from diīerent 
Įnancial groups face a similar economic burden (Plumb et 
al., 2015).

There are some limitaƟons to this systemaƟc literature 
review. This includes that the sample size of many studies 
was small and heterogeneous and that the ICD-9 coding 
method might have varied in diīerent hospital seƫngs, 
which could lead to missed cases. Another restricƟon 

might be that search strategies underesƟmate the true 
stroke cost due to a skew towards less complicated cases. 
As most studies date back to the 1990s and 2010s and 
the latest cost data concerns the year 2015 it is likely that 
the inŇaƟon rate has increased since then and therefore 
present an underesƟmate of stroke care costs.

Evidence on the Įnancial burden of pediatric stroke 
shows that there is a lack of informaƟon regarding short-
term and long-term indirect costs for health care systems 
including care level payments or other social services. In 
addiƟon, very liƩle data is available for short-term costs 
for families aīected by pediatric stroke. Further research 
invesƟgaƟng long-term costs in terms of post-stroke care 
and rehabilitaƟon as well as indirect costs like foregone 
income for parents, special educaƟon, home adaptaƟons 
or loss of income for aīected children is needed.
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