
PDF hosted at the Radboud Repository of the Radboud University

Nijmegen
 

 

 

 

The following full text is a publisher's version.

 

 

For additional information about this publication click this link.

http://hdl.handle.net/2066/196448

 

 

 

Please be advised that this information was generated on 2019-06-02 and may be subject to

change.

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Radboud Repository

https://core.ac.uk/display/200775786?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://hdl.handle.net/2066/196448


1Wammes JJG, et al. BMJ Open 2018;8:e023113. doi:10.1136/bmjopen-2018-023113

Open access�

Systematic review of high-cost patients’ 
characteristics and healthcare utilisation

Joost Johan Godert Wammes,1 Philip J van der Wees,1 Marit A C Tanke,1 
Gert P Westert,2 Patrick P T Jeurissen1

To cite: Wammes JJG, van 
der Wees PJ, Tanke MAC, et al.  
Systematic review of high-cost 
patients’ characteristics and 
healthcare utilisation. BMJ Open 
2018;8:e023113. doi:10.1136/
bmjopen-2018-023113

►► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http://​dx.​doi.​
org/​10.​1136/​bmjopen-​2018-​
023113). 

Received 21 March 2018
Revised 5 June 2018
Accepted 17 July 2018

1Radboud University Medical 
Center, Scientific Center for 
Quality of Healthcare/Celsus 
Academy for Sustainable 
Healthcare, Nijmegen, The 
Netherlands
2Radboud University Medical 
Center, Scientific Center for 
Quality of Healthcare, Nijmegen, 
The Netherlands

Correspondence to
Mr. Joost Johan 
Godert Wammes;  
​Joost.​Wammes@​radboudumc.​nl

Research

© Author(s) (or their 
employer(s)) 2018. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

Abstract
Objectives  To investigate the characteristics and 
healthcare utilisation of high-cost patients and to compare 
high-cost patients across payers and countries.
Design  Systematic review.
Data sources  PubMed and Embase databases were 
searched until 30 October 2017.
Eligibility criteria and outcomes  Our final search 
was built on three themes: ‘high-cost’, ‘patients’, and 
‘cost’ and ‘cost analysis’. We included articles that 
reported characteristics and utilisation of the top-X% 
(eg, top-5% and top-10%) patients of costs of a given 
population. Analyses were limited to studies that covered 
a broad range of services, across the continuum of care. 
Andersen’s behavioural model was used to categorise 
characteristics and determinants into predisposing, 
enabling and need characteristics.
Results  The studies pointed to a high prevalence of 
multiple (chronic) conditions to explain high-cost patients’ 
utilisation. Besides, we found a high prevalence of 
mental illness across all studies and a prevalence higher 
than 30% in US Medicaid and total population studies. 
Furthermore, we found that high costs were associated 
with increasing age but that still more than halve of high-
cost patients were younger than 65 years. High costs were 
associated with higher incomes in the USA but with lower 
incomes elsewhere. Preventable spending was estimated 
at maximally 10% of spending. The top-10%, top-5% 
and top-1% high-cost patients accounted for respectively 
68%, 55% and 24% of costs within a given year. Spending 
persistency varied between 24% and 48%. Finally, we 
found that no more than 30% of high-cost patients are in 
their last year of life.
Conclusions  High-cost patients make up the sickest and 
most complex populations, and their high utilisation is 
primarily explained by high levels of chronic and mental 
illness. High-cost patients are diverse populations and vary 
across payer types and countries. Tailored interventions 
are needed to meet the needs of high-cost patients and to 
avoid waste of scarce resources.

Background 
It is widely known that healthcare costs 
are concentrated among a small group of 
‘high-cost’ patients.1 Although they receive 
substantial care from multiple sources, crit-
ical healthcare needs are unmet and many 
receive unnecessary and ineffective care.2–5 
This suggests that high-cost patients are a 

logical group to seek for quality improvement 
and cost reduction.

Especially in the USA, many providers 
or insurance plans have pursued this logic 
and developed programmes for ‘high-need, 
high-cost patients’. So far, such programmes, 
including, for example, care coordination 
and disease management, have had favour-
able results in quality of care and health 
outcomes and mixed results in their ability to 
reduce hospital use and costs.6 Research has 
shown that the effectiveness and efficiency 
of the programmes increase when interven-
tions are targeted to the patients that most 
likely benefit.2 7 8 Little is known, however, 
about variations in clinical characteristics and 
care-utilisation patterns across payer-defined 
groups or countries.9 Such insight in the 
health requirements of high-cost patients is 
prerequisite for designing effective policy or 
programme responses.

We conducted this systematic review to 
synthesise the literature on high-cost patients’ 
characteristics and healthcare utilisation. 
Andersen’s behavioural model (see Methods 
section) was used to organise the findings. 
Our analysis was aimed at identifying drivers 
of costs that matter across payer types and 
countries. We aimed to inform the develop-
ment of new interventions and policy, as well 
as future research in high-cost patients. 

Strengths and limitations of this study

►► Based on an extensive literature search, this review 
included 55 studies of high-cost patients’ character-
istics and healthcare utilisation.

►► Andersen’s behavioural model was used to cate-
gorise the characteristics of high-cost patients into 
predisposing, enabling and need characteristics.

►► Grey literature was not included in our systematic 
review. However, we identified 55 studies and com-
pared high-cost patients’ characteristics and health-
care utilisation across payers and countries.

►► We did not assess the quality of the studies because 
of the methodological diversity of the studies.
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Methods
Our methodology was based on established guidance for 
conducting systematic reviews.10 11 Our main research 
questions was ‘Who are the most expensive patients, 
what health care services do they use, what drives these 
high costs, and what drivers matter across payers and 
countries?’.

Study selection
A preliminary search in PubMed was conducted to iden-
tify key articles and keywords. On the basis of these find-
ings, we developed a search strategy covering the most 
important terms. We then reshaped the search strategy 
by consulting an information specialist of our university. 
The final search was built on three themes: ‘high-cost’, 
‘patients’, and ‘cost’ and ‘cost analysis’. The sensitivity 
of the search was verified with the key articles we found 
earlier. We searched PubMed and Embase on 30 October 
2017. Full details of our search strategy are attached in 
online supplementary appendix 1.

Inclusion and exclusion criteria
Articles were reviewed by author A using title and 
abstract to identify potentially eligible studies. Author 
B verified a random sample of articles to guarantee 
specificity and sensitivity of the selection process. 
Only studies from high-income countries—as defined 
by the World Bank12—and studies published in 2000 
and later were included. Studies not written in English 
and conference abstracts were excluded. In the second 
step, titles and abstracts were reviewed by author A to 
assess whether articles fit within our definition of high-
cost patients: the article reported characteristics and 
utilisation of the top-X% (eg, top-5%  and top-10%) 
patients of costs of a given population. Author B veri-
fied a random sample of articles at this selection step. 
In the third step, full-text articles were retrieved and 
independently screened by author A and author B 
for our inclusion criteria. At this step, we aimed for 
studies covering a broad range of services across the 
continuum of care at health system level and excluded 
all studies with a narrow scope of costs (eg, hospital 
costs  and pharmaceutical costs) and all studies with 
a narrow population base (primarily disease oriented 
studies, or studies in children). At each step of this 
selection process, (in-)consistencies were discussed 
until consensus was reached. On basis of the discus-
sions, the criteria were refined, and the prior selec-
tion process was repeated.

Data extraction
A data extraction form was developed by the research 
team to ensure the approach was consistent with the 
research question. Author A extracted all data. To 
guarantee specificity and sensitivity of data extraction, 
author B and author C both independently extracted 
the data of five random articles. A meeting was held 
to discuss (in-)consistencies in extraction results. On 

basis of this discussion, the data extraction form was 
refined, and the prior data extraction was repeated. 
Per article, the following key elements were extracted: 
author, year, country, definition of high-cost patients, 
inclusion and exclusion criteria of the study popula-
tion, cost data used to determine total costs, charac-
teristics of the high-cost patients such as diagnoses, 
age, gender, ethnicity, determinants for high costs 
including associated supply side factors (concerning 
the supply of health services), subpopulations and 
healthcare use and costs (per subpopulation). We also 
made a narrative summary of the findings per article 
(provided in online  supplementary appendix 2). To 
identify the most important medical characteristics, 
only those diseases with a high prevalence (≥10%) 
among high-cost patient populations or medical char-
acteristics overrepresented in high-cost populations 
were extracted. Medical characteristics (prevalent 
diseases) were categorised and presented at the level 
of International Statistical Classification of Diseases, 
10th Revision (ICD-10) chapters.

Data synthesis
Andersen’s behavioural model was used to categorise 
characteristics and determinants for high costs into 
predisposing, enabling and need characteristics. Ander-
sen’s model assumes that healthcare use is a function 
of (1) characteristics that predispose people to use or not 
to use services, although such characteristics are not 
directly responsible for use (eg, age, gender, education, 
ethnicity and beliefs); (2) enabling characteristics that facil-
itate or impede use of services (income/wealth/insurance 
as ability to pay for services, organisation of service provi-
sion and health policy); and (3) needs or conditions that 
laypeople or healthcare providers recognise as requiring 
medical treatment. The model also distinguishes between 
individual and contextual (measured at aggregate level, 
such as measures of community characteristics) deter-
minants of service use. Andersen hypothesised that the 
variables would have differential ability to explain care 
use, depending on the type of service. For example, 
dental care (and other discretionary services) would be 
explained by predisposing and enabling characteristics, 
whereas hospital care would primarily be explained by 
needs and demographic characteristics.13 14

We presented all data according to five general cate-
gories, including study characteristics, predisposing char-
acteristics, enabling characteristics, need characteristics, 
and expenditure categories and healthcare utilisation. 
We presented summary tables of results, extracted central 
themes and topics from the studies and summarised them 
narratively. All studies were analysed according to payer 
and country to identify the most important drivers across 
settings.

Patient and public involvement
Patients and or public were not involved in the conduct 
of this study.
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Results
General information
Our search strategy resulted in 7905 articles. After first 
broad eligibility assessment, 767 articles remained. After 
screening of titles and abstracts, 190 articles remained 
for full-text screening, from which 55 were ultimately 
included (figure 1).

A description of the studies is given in table  1. The 
majority of the studies were conducted in the USA (n=42). 
The remaining studies were conducted in Canada (n=9), 
Germany (n=1), Denmark (n=1), the Netherlands (n=1) 
and Taiwan (n=1). All were retrospective cohort studies, 

and descriptive and logistic regression analysis were the 
main analytic approaches used. The study period ranged 
from 6 months to 30 years. The most frequent observa-
tion period was 1 year.

A range of definitions for high-cost patients were 
used, and some studies used more than one definition 
to distinguish between age groups, between high-cost 
and very high-cost patients or to study persistently high-
cost patients (>1 year high costs). In general, patients 
belonging to the top-1%, top-5%, top-10% or top-20% of 
spending were considered high-cost patients.

Figure 1  Flow diagram of article selection.
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The study population differed between the studies. We 
categorised eighteen studies as ‘total population’ studies, 
including studies in universal insurance schemes (of all 
ages; nine Canadian studies, one Dutch, one German and 
one Danish study), studies that combined data of different 
payers or survey studies. Respectively 9, 7 and 14 studies 
were among US Medicare, US Medicaid or US commer-
cial populations. The remaining studies compared high-
cost patients in multiple US payers or were among US 
dual eligibles (eligible for both Medicare and Medicaid), 
US Veterans Affairs (VA) beneficiaries or among elderly 
in the Taiwanese insurance system. Some studies used 
additional criteria to determine the population. Age, 
healthcare use or insurance were most frequently used as 
secondary condition to determine the population.

In 50 studies, total costs per patient were based on the 
insurance plan or public programme. In the remaining 
studies, total costs were based on a survey or identified 
from a variety of sources.

Predisposing characteristics
Table 2 presents predisposing, enabling and need char-
acteristics associated with high-cost patients. Age was 
related to high-cost patients in several ways. First, high-
cost patients were generally older, and higher age was 
associated with high costs. This held for each payer type. 
Second, persistently high-cost patients were generally 
older than episodic high-cost patients, and higher ages 
were associated with persistently high costs. Third, the 
magnitude of cost concentration and the threshold for 
high costs differed between age groups.15 As younger 
groups are generally healthier, costs are concentrated 
among fewer individuals. Fourth, clinical diagnoses and 
utilisation patterns varied across age groups,15–17 and 
some subgroups were related to particular ages, including 
mental health high-cost patients among younger ages.18 
Finally, although age was related to high costs, total popu-
lation studies showed that approximately half of the high-
cost populations were younger than 65 years.17 19

Studies showed inconsistent results for gender. Respec-
tively 9 and 16 studies noted males and females were over-
represented in high-cost patients. Besides, gender was 
associated with different segments of the high-cost popu-
lation, including males in top-1% or persistently extreme-
cost patients, and females in top-2%–5% or persistently 
high-cost patients,17 20 or males in mental health high-cost 
patients.18

Eleven studies reported the association between 
ethnicity and high costs. In two Canadian total popula-
tion studies and three US Medicaid studies, whites were 
over-represented among high-cost populations, whereas 
in four US Medicare studies blacks were over-represented.

Socioeconomic status is regarded as both a predis-
posing characteristic and an enabling characteristic 
in Andersen’s model, and we found evidence for both 
relationships. One Canadian study found that high 
costs were most strongly associated with food insecurity, 
lower personal income, non-homeownership and living A
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Table 2  Predisposing, enabling and need factors for high-cost patients

Variables Number of studies

Predisposing factors

Age 3217 20–22 24–31 34–36 57 59–62 65 67–72 76 77 79 81 82

 � Gender=male 917 18 20 22 26 27 36 78 83

 � Gender=female 1617 19 20 24 25 29–31 59–61 65 67 72 75 81

 � Ethnicity=black/African–American 426–28 82

 � Ethnicity=white 521 24 61 67 83

 � Ethnicity=less likely black or Hispanic 331 67 83

 � Ethnicity=less likely immigrant 121

 � Ethnicity=less likely whites 2 75 76

 � Region 426 67 72 74

 � Urban residence 619 26 28 34 36 75

 � Rural residence 2 22 72

 � Living institutionalised 320 27 66

 � Employment status: early retiree 172

 � Job satisfaction 160

 � Marital status: divorced/widow/separated/living 
alone

2 34 65

 � Dependents less likely to incur high costs 170

 � Receive care in many census divisions 127

 � Harmful habits 324 60 79

 � Union membership 172

 � Education: less than a high-school degree 
(neighbourhod level)

176

Enabling factors

 � Health insurance

 � �  Medicare: more likely dual eligible 626–28 39 75 82

 � �  Medicaid: specific eligibility status 436 61 67 83

 � �  Commercial: increased insurance 2 59 72

 � �  Total population: insurance status had no effect 131

 � �  Type of insurance 170

 � Income

 � �  Positive relation with high costs 331 65 72

 � �  Negative relation 518 21 22 71 81

 � �  No relation 324 27 34

 � Organisational enabling factors

 � Primary care physician supply 126

 � Specialist physician supply 126

 � Hospital bed supply 126

 � Medical specialist as usual source of care 127

 � Proportion of physicians who are medical 
specialists

2 28 27

 � Inadequate time during office visits 127

 � Proportion of providers operating for profit 2 28 27

 � Teaching hospitals 128

 � Low nurse-to-staffing ratios 128

 � Low supply of long-term care beds 128
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in highly deprived or low ethnic concentration neigh-
bourhoods.21 Other studies found that social deprivation 
seemed to increase risk for high costs more than material 
deprivation.22

Ganguli et al studied health beliefs among high-cost US 
Medicare patients: socioeconomic status, social network, 
patient activation and relationships with and trust in the 
clinician and the health system all increased or decreased 
costs, depending on the context. Trust was particularly 
important and modified the interaction between patient 
activation and costs: when patients trusted their physi-
cians, patient activation was associated with lower costs. 

When trust was lacking, patient activation was associated 
with higher costs.23

Health behaviours, including underweight, obesity, 
physical inactivity and former smoking were significantly 
related to high costs.24 25

Enabling characteristics
The studies’ abilities to assess the effect of insurance were 
limited because most study populations were determined 
by insurance. Nevertheless, the studies indicated that 
increased insurance may have indicated specific or addi-
tional care needs. For example, six US Medicare studies 

Variables Number of studies

 � Regular medical doctor or hospital 179

 � Regular medical doctor (negative relation) 124

Need factors

 � A00–B99 Certain infectious and parasitic 
diseases

915 17 20 21 25 62 65 72 83

 � C00–D48 Neoplasms 2115 17 21 22 25 26 28 29 34 35 37 38 72 73 75–78 81 82 85

 � D50–D89 Diseases of the blood and blood-
forming organs and certain disorders involving 
the immune mechanism

416 20 35 81

 � E00–E90 Endocrine, nutritional and metabolic 
diseases

3216 17 20–22 25 26 28–30 32–34 36 37 58–60 62 66–68 70 73 75 77–79 81 82 84 85

 � F00–F99 Mental and behavioural disorders 349 15–18 20–22 24 26 28 29 33 36 38 39 60–63 66 67 70–73 75 77–79 81–83 85

 � G00–G99 Diseases of the nervous system 1017 20 25 32 37 38 62 75 81 83

 � H00–H59 Diseases of the eye and adnexa 517 21 36 38 81

 � I00–I99 Diseases of the circulatory system 369 15–18 20–22 26 28 29 32–35 37–39 58–60 62 66 68 70 72 73 75–79 81 82 84 85

 � J00–J99 Diseases of the respiratory system 309 15–17 20–22 26 28–30 32 34 36–38 58 59 62 65 67 70 73 75 77–79 81 82 84

 � K00–K93 Diseases of the digestive system 917 18 20 21 38 72 73 81 83

 � L00–L99 Diseases of the skin and subcutaneous 
tissue

517 20 21 36 81

 � M00–M99 Diseases of the musculoskeletal 
system and connective tissue

159 17 20 21 28 35 60 62 72 73 75 77 78 81 85

 � N00–N99 Diseases of the genitourinary system 229 16 17 20–22 26 28–30 32 34 35 37 38 70 72 73 75 78 81 82

 � O00–O99 Pregnancy, childbirth and the 
puerperium

515 36 39 63 81

 � Q00–Q99 Congenital malformations, 
deformations and chromosomal abnormalities

132

 � R00–R99 Symptoms, signs and abnormal clinical 
and laboratory findings, not elsewhere classified

617 21 36 60 78 81

 � S00–T98 Injury, poisoning and certain other 
consequences of external causes

915 17 21 36 38 72 75 76 78

 � Z00–Z99 Factors influencing health status and 
contact with health services

317 21 38

 � Chronic illness 2215 17 20 24 28–30 32–34 36 39 57 59 69 70 73 75 77 81 82 85

 � Multimorbidity/burden of comorbid illness 319 17 19 20 24–27 29 35 36 39 57 58 60 63 64 68–70 72–75 77 81–85

 � Decedents/survival 1415–17 19 20 27 31–33 36 57 75 81 82

 � Activities daily living 731 34 59 65 66 69 74

 � Health status 924 31 33 34 37 59 65 69 74

Table 2  Continued 
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reported that high-cost patients were more likely dually 
eligible, and four US Medicaid studies reported that 
certain eligibility statuses were associated with high costs. 
In addition, increased insurance was associated with high 
costs because it lowers costs. Two US commercial studies 
mentioned that high-cost patients were more likely to 
have a health maintenance organisation plan, a preferred 
provider organisation plan or comprehensive insurance 
compared with high-deductible health plans, and insured 
status was associated with less consideration of costs in 
decision making.23

Twelve studies addressed the relationship between 
income and high costs. In three US studies, higher 
incomes were associated with high costs, whereas five 
Canadian studies found that lower incomes were asso-
ciated with (mental health) high costs. However, one 
US, one Taiwanese and one Canadian study reported 
that income was not significantly related to high costs. 
Finally, among high-cost US Medicare patients, personal 
resources and education were associated with increased 
use of resources (higher socioeconomic status (SES) 
was linked to higher priced care)  and also with lower 
resources use.23

Organisational enabling factors
The number of primary care physicians, specialists 
and hospital beds were associated with higher per 
capita preventable costs among high-cost US Medicare 
patients.26 Reschovsky et al27 found several weak or insig-
nificant relationships between organisational factors and 
high costs within the high-cost population but found 
that high-cost US Medicare patients more likely had a 
medical specialist as usual source of care than a primary 
care physician or surgeon. Finally, high-cost US Medicare 
patients were only modestly concentrated in hospitals 
and markets (they were widely distributed through the 
system). High concentration hospitals (with relatively 
many high-cost patients) had a 15% higher median cost 
per claim, were more likely for-profit and teaching hospi-
tals, had lower nurse-to-patient ratios, were more likely 
to care for the poor and had higher 30-day readmission 
rates and lower 30-day mortality rates. High concentra-
tion hospital referral regions had higher annual median 
costs per beneficiary, a larger supply of specialists but 
equal supply of total physicians, a lower supply of long-
term care beds, higher hospital care intensity and higher 
end-of-life spending.28

Need characteristics
Medical characteristics of high-cost patients are 
presented in table 2. We categorised medical character-
istics to ICD-10  chapters. Circulatory diseases, mental 
and behavioural disorders, endocrine, nutritional and 
metabolic, diseases of the respiratory system, diseases of 
the genitourinary system, neoplasms and diseases of the 
musculoskeletal system and connective tissue were most 
frequently reported among high-cost patients. The preva-
lence of chronic disease(s) and multimorbidity were also 

dominant among high-cost patients. For example, Bynum 
et al16 showed that over 26.4% of high-cost US dual eligi-
bles suffered from five or more chronic conditions.

Two studies presented medical characteristics across 
US payers. Both studies showed that high-cost commer-
cial patients had the lowest numbers of comorbidities and 
that high-cost Medicaid patients had the highest preva-
lence of mental illness.9 29 We further compared the prev-
alence of diabetes, congestive heart failure, lung disease 
and mental disorders across the studies. The prevalence 
of diabetes, congestive heart failure and lung disease was 
relatively low (≈5%–25%) in US commercial and total 
population studies. In US Medicaid, the prevalence of 
congestive heart failure and lung disease were relatively 
high (≈15%–40%; one study reported a prevalence of 
diabetes and lung disease  >60%30), and the prevalence 
of mental illness was particularly high (≈30%–75%). In 
US Medicare, the prevalence of diabetes, congestive heart 
failure and lung disease were highest (≈20%–55%) and 
the prevalence of mental illness more modest (≈10%–
25%). In total populations, approximately 30%–40% 
of high-cost patients were treated for mental illness. 
Besides, the prevalence of each of the chronic diseases 
in the Dutch study was comparable with the prevalence 
in other total population studies. Finally, persistent high-
cost patients had a higher number of comorbidities and a 
higher prevalence of each of the diseases compared with 
episodic high-cost patients.

High-cost patients were more likely to die, and those in 
the process of dying were more likely to incur high costs. 
The mortality differed between payers, much less between 
countries. The mortality among Danish and Dutch high-
cost patients was comparable with the mortality in other 
total population studies. In US Medicare studies, the 
mortality ranged from 14.2% to 27.4%, compared with 
11.7% in one US Medicaid study and 5%–13% in total 
populations. In addition, top-1% patients were more 
likely to die compared with top-5% patients,17 31 and 
persistent high-cost patients were more likely to die than 
episodic high-cost patients.32 Finally, among US dual 
eligibles, mortality varied much across age and residence 
groups; nearly half of dual eligibles aged 65 years  and 
older died.16

Expenditure patterns and healthcare utilisation
In each study, costs were heavily concentrated. The 
top-10% patients roughly accounted for about 68% of 
costs (range: 55%–77%), the top-5% patients accounted 
for about 55% of costs (range: 29%–65%) and top-1% 
patients for approximately 24% (range: 14%–33%) within 
a given year. Costs were generally less concentrated in US 
Medicare and more concentrated in total populations.

A wide range of parameters were used to describe high-
cost patients’ healthcare utilisation (table  3). Inpatient 
acute hospital care was most often reported as a primary 
expenditure category for high-cost patients. In line with 
this, 17 studies reported hospitalisations, admissions or 
inpatient days as important cost drivers. Lieberman found 
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that total spending per beneficiary correlated strongly 
with the use of inpatient services,33 likewise several studies 
found that increasing levels of use (ie, top-1% compared 
with top-5%) were associated with increasing proportions 
of spending on (inpatient) hospital care.15 17 23 24 34 35 Guo 
et al36 reported that high-cost users consumed more units 
of each of the service category analysed, with the excep-
tion of laboratory tests; these findings were confirmed 
elsewhere.35 37 In addition, it was found that 91% of 
high-cost patients received care in multiple care types.38 
Mental care services were listed as expenditure category 
only in studies of total populations, US Medicaid and US 
VA. Finally, one study determined the frequency use of 
expensive services among high-cost patients: expensive 
treatments (expensive drugs, intensive care unit treat-
ment, dialysis, transplant care, and Diagnosis Related 
Groups >€30 000) contributed to high cost in approxi-
mately one-third of top-1% patients and in less than 10% 
of top-2%–5% patients.17

Four studies quantified the amount of ‘preventable’ 
spending (based on preventable emergency department 
visits and preventable (re-)admissions) among high-cost 
patients. As shown above, various supply side characteris-
tics were associated with higher preventable costs among 
high-cost US Medicare patients, and approximately 10% 
of total costs were preventable.26 Another study found 
that 4.8% of US Medicare spending was preventable and 
that high-cost patients accounted for 73.8% of prevent-
able spending. Moreover, 43.8% of preventable spending 
was accounted for by frail elderly, and preventable 
spending was particularly high for heart failure, pneu-
monia, chronic obstructive pulmonary disease/asthma 

and urinary tract infections.39 Figueroa et al30 found that 
preventable spending differed by insurance type among 
US non-elderly: 3.5%, 2.8%, and 1.4% of spending were 
preventable among US Medicaid, US Medicaid managed 
care and privately insured high-cost patients, respectively. 
Similarly, Graven et al29 found that proportions of prevent-
able spending differed between payers and that persistent 
high-cost patients had higher proportions of preventable 
spending.

Twenty-one studies reported on the persistency of 
high costs. We found three approaches for studying 
persistency. First, studies reported prior healthcare use 
and/or reported posterior healthcare use for patients with 
high costs in a given index year. In other studies, persistent 
high-cost patients were compared with episodic high-cost 
patients. Spending persistency varied between 24% and 
48% for top-5% patients, and between 28% and 45% for 
top-10% patients. Spending persistence was relatively 
high in US Medicaid and relatively low in US Medicare. 
Increasing persistence was associated with increasing 
expenditures on all service types.37

Discussion
We reviewed 55 studies on high-cost patients’ character-
istics and healthcare utilisation and made comparisons 
across payers and countries. The studies consistently point 
to a high prevalence of multiple (chronic) conditions to 
explain high-cost patients’ utilisation. Besides, we found 
a high prevalence of mental illness across all the studies, 
most notably in US Medicaid and total population studies. 
We found that various health system characteristics may 

Table 3  Expenditure patterns and utilisation of high-cost patients

Spending category Number of studies

(Inpatient) hospital care 3115–19 22–25 27–30 32–39 60 66–68 73 75 78 79 82 85

Subacute care/postacute care services rehabilitation 119 15 22 27 30 35 38 39 66 67 75

Hospitalisations/admission/ patient days/length of stay 1717–19 23 26 35 36 39 60 68 73 74 77–79 81 85

Emergency department 1219 26 29 35–38 60 73 77 78 85

Outpatient (physician) visits 1319 27 34–37 39 65 73 77 82 83 85

Long-term care 1115 16 22 30 39 66 67 70 73 78 83

Mental health 1017 18 22 36 38 61 67 73 83 85

Physician services 1315 18 27 35–37 68 73 74 81–83 85

Intensive care unit 2 78 17

Prescription drugs 1617 19 23 30 35–37 62 65 67 68 75 77–79 85

Persistency

 � Subsequent use 1316 20 21 23 29 31–33 62 67 72 82 83

 � Prior use 521 32 58 60 65

 � Persistent users 2115 16 20–23 26 29 31–33 37 57 58 60 62 65 67 72 82 83

Prediction of high-cost patients* 1622 25 58–60 63–65 68–70 77 79 80 83 84

*An in-depth discussion of prediction models for high costs is beyond the scope of the article (though individual predictors are used 
throughout the paper). Generally, diagnosis-based models outperform prior cost models, and combinations accurately predict high-cost 
patients. Besides, comorbidity indices also accurately predict high-cost patients, and self-reported health data meaningfully improved 
existing models.
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contribute to high costs. Preventable spending was esti-
mated at maximally 10% of spending. Furthermore, we 
found that high costs are associated with increasing age 
and that clinical diagnoses and utilisation patterns varied 
across age groups. However, still more than half of high-
cost patients are younger than 65 years. High costs were 
associated with higher incomes in the USA, but with lower 
incomes elsewhere. Finally, we confirmed that high-cost 
patients are more likely to die, and decedents are more 
likely to incur high-costs. However, no more than 30% of 
high-cost patients were in their last year of life.

Strengths and weaknesses
This is the first systematic review of scientific literature 
on high-cost patients’ characteristics and healthcare util-
isation. Future studies might consider inclusion of grey 
literature. We included studies of various payer types 
and countries, allowing comparisons across settings. 
However, most studies were conducted in the USA and 
Canada, which limits the generalisability of the findings. 
Although our comparison across countries did not reveal 
large differences in mortality or prevalence of common 
chronic diseases, these analyses were based on a limited 
number of variables, studies and countries. It is likely that 
the specific characteristics and utilisation of high-cost 
patients vary across localisations due to a wide range of 
epidemiological and health system factors. One limita-
tion is that we, because of methodological diversity, did 
not assess the quality of the included studies, and some 
studies by design did not control for confounding. To 
our knowledge, no agreed on framework exists for risk 
of bias assessment of the kind of studies included in our 
review. One limitation in current frameworks for obser-
vation/cross-sectional studies is that these are primarily 
designed for studies that aim to assess intervention effects 
in comparative studies. The internal validity of the find-
ings in our included studies is mainly contingent on its 
ability to control for relevant confounders. However, no 
consensus exists about what factors should reasonably 
be controlled for. The external validity of the findings of 
each of the studies depend on the breadth of the popu-
lation studied and the scope of the costs considered for 
establishing total costs. Our study selection process was 
aimed at identifying studies with a broad population 
studies and a wide range of costs considered. Finally, the 
studies used various approaches for defining the needs 
and measuring multimorbidity among their populations, 
which limits the comparability across studies.

Reflections on our findings
Current research in high-cost patients has focused on 
care redesign of the treatment of patients with multiple 
chronic morbidities.7 40 One contribution of our review 
is our identification of notable differences in characteris-
tics and utilisation across payers and countries. This (clin-
ical) diversity of high-cost patients may even be larger at 
a local level. Segmentation analysis has been suggested 
as a method to identify homogenous and meaningful 

segments of patients with similar characteristics, needs 
and behaviour, which allows for tailored policy.41 Such 
segmentation analysis may powerfully inform popula-
tion health management initiatives. Given the multiple 
needs and cross-sectoral utilisation of high-cost patients, 
we suggest such analyses should capture both character-
istics and utilisation as broadly as possible, to fully appre-
hend high-cost patients care needs and utilisation. In 
the context of high-cost patients, multimorbidity compli-
cates segmentation, and the usefulness of segmentation 
may depend on the way multimorbidity is dealt with. To 
illustrate a potent example, Hayes et al42 defined high-
need, high-cost patients as ‘people having three or more 
chronic conditions and a functional limitation that makes 
it hard for them to perform basic daily tasks’.

Our findings also reveal several supply-side factors 
that contribute to high costs. However, no firm conclu-
sions can be drawn about the strength of these effects. 
The apparent limited impact of organisational factors on 
spending is in line with Andersen’s model predictions, 
where multimorbidity and health status are prime deter-
minants of healthcare costs.43 However, such findings are 
surprising given the abundance of evidence for supplier 
induced demand and medical practice variation.44 High-
cost populations may be too diverse for studying the 
impact of organisational factors; for such studies, more 
homogenous populations may be prerequisite.

Four of our included studies estimated the amount 
of ‘preventable’ spending among high-cost patients. 
Preventable spending was estimated at maximally 10% 
of spending, which is relatively low compared with the 
amounts of savings that have been reported elsewhere.8 
Preventable spending was mainly defined as prevent-
able emergency department visits or preventable (re-)
admissions, as such echoing the two primary targets of 
most high-need high-cost programmes, including care 
coordination and disease management. The algorithms 
used were said to be relatively narrow and could have 
included other diagnostic categories.29 Besides, future 
studies might consider more broad measures of prevent-
able or wasteful spending and develop algorithms to iden-
tify duplicate services, contraindicated care, unnecessary 
laboratory testing, unnecessary prolonged hospitalisa-
tions or any other kinds of lower value services.

It was striking that three US studies reported that 
higher incomes were associated with high costs, whereas 
other studies found that lower incomes were associated 
with high costs. These findings may point to disparities 
in health, the price that some Americans pay for their 
care and the reduced accessibility to care of low-income 
patients. This may particularly hold for the uninsured. 
Besides, these findings suggest tailored interventions for 
lower income patients may be worthwhile.

Policy and research implications
Based on our findings, we deduced four major segments 
of high-cost patients for which separate policy may be 
warranted, including patients in their last year of life, 
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patients experiencing a significant health event who 
return to stable health (episodically high-cost patients), 
patients with mental illness and patients with persistently 
high costs characterised by chronic conditions, functional 
limitations and elder age.

Many interventions have been taken to increase value 
of end-of-life care. Advance care planning has shown 
to increase the quality of end-of-life care and decrease 
costs.45–47 In addition, health systems might consider 
strengthening their palliative care systems.48 Increasing 
value for episodically high-cost patients requires appro-
priate pricing of procedures and drugs, for example, 
through selective contracting of providers, reference 
pricing or competitive bidding.49 In addition, bundled 
payments for procedures and associated care may improve 
care coordination and reduce the use of duplicative or 
unnecessary services.50 Multidisciplinary needs assess-
ment and shared decision making may reduce unwar-
ranted variation in expensive procedures. Mental health 
high-cost patients are known for their medical comor-
bidities, which suggests these patients might benefit 
from multidisciplinary cross-sectoral healthcare delivery, 
for example, through collaborative care.51 52 Finally, 
persistent high-cost patients might benefit from a variety 
of models, including disease management, care coordina-
tion or ambulatory intensive care units, depending on the 
needs of the population and local circumstances.8 53–55 
Especially population health management approaches 
may be beneficial for these populations. Sherry et al 
recently examined five community-oriented programmes 
that successfully improved care for high-need, high-cost 
patients. The five programmes shared common attri-
butes, including a ‘whole person’ orientation, shared 
leadership, flexible financing and shared cross-system 
governance structures.56

One study addressed health beliefs and patient networks 
among high-cost patients.23 More of such research is 
needed as health beliefs may be more amenable to change 
than other drivers of high costs. One study analysed the 
use of expensive treatments by high-cost patients.17 Better 
insight in such healthcare utilisation patterns is needed to 
inform interventions and policy aimed at high-cost popu-
lations. There is a need for segmentation variables and 
logic that is informative at either microlevel, mesolevel 
and macrolevel. More research is needed to identify 
determinants of preventable and wasteful spending.

In conclusion, high-cost patients make up the sickest 
and most complex populations, and their high utilisa-
tion is primarily explained by high levels of chronic and 
mental illness. High-cost patients are diverse popula-
tions and vary across payer types and countries. Tailored 
interventions are needed to meet the needs of high-cost 
patients and to avoid waste of scarce resources.

Contributors  JJGW drafted the first manuscript and conducted the analyses. JJGW 
and PJvdW selected eligible studies. JJGW, PJvdW and MACT conceptualised the 
study and interpreted the data. GPW and PPTJ made a substantial contribution to 
the development of the research question and interpretation and presentation of the 
findings. All authors provided feedback to and approved the final manuscript.

Funding  The study was conducted as part of a research program funded through 
the Dutch Ministry of Health.

Disclaimer  The funding source had no role in study design; in the collection, 
analysis and interpretation of data; in the writing of the report; or in the decision to 
submit the manuscript for publication.

Competing interests  None declared.

Patient consent  None required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data sharing statement  Detailed forms with extracted data are available from the 
authors upon request.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

References
	 1.	 Zook CJ, Moore FD. High-cost users of medical care. N Engl J Med 

1980;302:996–1002.
	 2.	 Blumenthal D, Chernof B, Fulmer T, et al. Caring for High-

Need, High-Cost Patients - An Urgent Priority. N Engl J Med 
2016;375:909–11.

	 3.	 Bodenheimer T, Fernandez A. High and rising health care costs. Part 
4: can costs be controlled while preserving quality? Ann Intern Med 
2005;143:26–31.

	 4.	 Colla CH, Lewis VA, Kao LS, et al. Association Between Medicare 
Accountable Care Organization Implementation and Spending 
Among Clinically Vulnerable Beneficiaries. JAMA Intern Med 
2016;176:1167–75.

	 5.	 Wennberg JE, Bronner K, Skinner JS, et al. Inpatient care intensity 
and patients' ratings of their hospital experiences. Health Aff 
2009;28:103–12.

	 6.	 Blumenthal D, et al. Tailoring Complex-Care Management, 
Coordination, and Integration for High-Need, High-Cost Patients, 
2016., in Vital Directions for Health and Health Care Series. 
Discussion paper. National Academy of Medicine. Washington DC., 
Editor 2016.

	 7.	 Anderson GF, Ballreich J, Bleich S, et al. Attributes common to 
programs that successfully treat high-need, high-cost individuals. 
Am J Manag Care 2015;21:e597–600.

	 8.	 Brown RS, Peikes D, Peterson G, et al. Six features of Medicare 
coordinated care demonstration programs that cut hospital 
admissions of high-risk patients. Health Aff 2012;31:1156–66.

	 9.	 Powers BW, Chaguturu SK. ACOs and High-Cost Patients. N Engl J 
Med 2016;374:203–5.

	10.	 Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for 
reporting systematic reviews and meta-analyses of studies that 
evaluate healthcare interventions: explanation and elaboration. BMJ 
2009;339:b2700.

	11.	 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. BMJ 
2009;339:b2535.

	12.	 World bank. cited 2017; http://​en.​wikipedia.​org/​wiki/​World_​Bank_​
high-​income_​economy

	13.	 Andersen RM. Revisiting the behavioral model and access to medical 
care: does it matter? J Health Soc Behav 1995;36:1–10.

	14.	 Kominski GF. Changing the U.S. Health Care System: Key Issues in 
Health Services Policy and Management: Wiley, 2013.

	15.	 Wodchis WP, Austin PC, Henry DA. A 3-year study of high-cost users 
of health care. CMAJ 2016;188:182–8.

	16.	 Bynum JPW, Austin A, Carmichael D, et al. High-Cost Dual Eligibles' 
Service Use Demonstrates The Need For Supportive And Palliative 
Models Of Care. Health Aff 2017;36:1309–17.

	17.	 Wammes JJG, Tanke M, Jonkers W, et al. Characteristics and 
healthcare utilisation patterns of high-cost beneficiaries in the 
Netherlands: a cross-sectional claims database study. BMJ Open 
2017;7:e017775.

	18.	 de Oliveira C, Cheng J, Vigod S, et al. Patients With High Mental 
Health Costs Incur Over 30 Percent More Costs Than Other High-
Cost Patients. Health Aff 2016;35:36–43.

	19.	 Guilcher SJ, Bronskill SE, Guan J, et al. Who Are the High-Cost 
Users? A Method for Person-Centred Attribution of Health Care 
Spending. PLoS One 2016;11:e0149179.

 on 22 O
ctober 2018 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-023113 on 8 S

eptem
ber 2018. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1056/NEJM198005013021804
http://dx.doi.org/10.1056/NEJMp1608511
http://dx.doi.org/10.7326/0003-4819-143-1-200507050-00007
http://dx.doi.org/10.1001/jamainternmed.2016.2827
http://dx.doi.org/10.1377/hlthaff.28.1.103
http://www.ncbi.nlm.nih.gov/pubmed/26735292
http://dx.doi.org/10.1377/hlthaff.2012.0393
http://dx.doi.org/10.1056/NEJMp1511131
http://dx.doi.org/10.1056/NEJMp1511131
http://dx.doi.org/10.1136/bmj.b2700
http://dx.doi.org/10.1136/bmj.b2535
http://en.wikipedia.org/wiki/World_Bank_high-income_economy
http://en.wikipedia.org/wiki/World_Bank_high-income_economy
http://dx.doi.org/10.2307/2137284
http://dx.doi.org/10.1503/cmaj.150064
http://dx.doi.org/10.1377/hlthaff.2017.0157
http://dx.doi.org/10.1136/bmjopen-2017-017775
http://dx.doi.org/10.1377/hlthaff.2015.0278
http://dx.doi.org/10.1371/journal.pone.0149179
http://bmjopen.bmj.com/


16 Wammes JJG, et al. BMJ Open 2018;8:e023113. doi:10.1136/bmjopen-2018-023113

Open access�

	20.	 DeLia D. Mortality, Disenrollment, and Spending Persistence in 
Medicaid and CHIP. Med Care 2017;55:220–8.

	21.	 Fitzpatrick T, Rosella LC, Calzavara A, et al. Looking Beyond 
Income and Education: Socioeconomic Status Gradients 
Among Future High-Cost Users of Health Care. Am J Prev Med 
2015;49:161–71.

	22.	 Chechulin Y, Nazerian A, Rais S, et al. Predicting patients with high 
risk of becoming high-cost healthcare users in Ontario (Canada). 
Healthc Policy 2014;9:68–79.

	23.	 Ganguli I, Thompson R, Ferris TG. What can five high cost patients 
teach us about health care spending? Journal of General Internal 
Medicine 2016;1:S469.

	24.	 Rosella LC, Fitzpatrick T, Wodchis WP, et al. High-cost health care 
users in Ontario, Canada: demographic, socio-economic, and health 
status characteristics. BMC Health Serv Res 2014;14:532.

	25.	 Snider JT, Bognar K, Globe D, et al. Identifying patients at risk for 
high medical costs and good candidates for obesity intervention. Am 
J Health Promot 2014;28:218–27.

	26.	 Joynt KE, Gawande AA, Orav EJ, et al. Contribution of preventable 
acute care spending to total spending for high-cost Medicare 
patients. JAMA 2013;309:2572–8.

	27.	 Reschovsky JD, Hadley J, Saiontz-Martinez CB, et al. Following 
the money: factors associated with the cost of treating high-cost 
Medicare beneficiaries. Health Serv Res 2011;46:997–1021.

	28.	 Beaulieu ND, Joynt KE, Wild R, et al. Concentration of high-cost 
patients in hospitals and markets. Am J Manag Care 2017;23:233–8.

	29.	 Graven PF, et al. Preventable acute care spending for high-cost 
patients across payer types. Journal of Health Care Finance 2016;42.

	30.	 Figueroa JF, Frakt AB, Lyon ZM, et al. Characteristics and spending 
patterns of high cost, non-elderly adults in Massachusetts. Healthc 
2017;5:165–70.

	31.	 Monheit AC. Persistence in health expenditures in the short run: 
prevalence and consequences. Med Care 2003;41–III–53.

	32.	 Tamang S, Milstein A, Sørensen HT, et al. Predicting patient 'cost 
blooms' in Denmark: a longitudinal population-based study. BMJ 
Open 2017;7:e011580.

	33.	 Lieberman SM, Lee J, Anderson T, et al. Reducing the growth of 
Medicare spending: geographic versus patient-based strategies. 
Health Aff 2003;Suppl Web Exclusives:W3-603–13.

	34.	 Ku LJ, Chiou MJ, Liu LF. Variations in the persistence of health 
expenditures and the implications for the design of capitation 
payments in Taiwan. J Health Serv Res Policy 2015;20:146–53.

	35.	 Pritchard D, Petrilla A, Hallinan S, et al. What Contributes Most to 
High Health Care Costs? Health Care Spending in High Resource 
Patients. J Manag Care Spec Pharm 2016;22:102–9.

	36.	 Guo JJ, Ludke RL, Heaton PC, et al. Characteristics and risk factors 
associated with high-cost Medicaid recipients. Manag Care Interface 
2004;17:20–7.

	37.	 Hwang W, LaClair M, Camacho F, et al. Persistent high utilization in a 
privately insured population. Am J Manag Care 2015;21:309–16.

	38.	 Rais S, Nazerian A, Ardal S, et al. High-cost users of Ontario's 
healthcare services. Healthc Policy 2013;9:44–51.

	39.	 Figueroa JF, Joynt Maddox KE, Beaulieu N, et al. Concentration 
of Potentially Preventable Spending Among High-Cost Medicare 
Subpopulations: An Observational Study. Ann Intern Med 
2017;167:706.

	40.	 Bleich SN, Sherrod C, Chiang A, et al. Systematic Review of 
Programs Treating High-Need and High-Cost People With Multiple 
Chronic Diseases or Disabilities in the United States, 2008-2014. 
Prev Chronic Dis 2015;12:E197.

	41.	 Vuik SI, Mayer EK, Darzi A. Patient Segmentation Analysis Offers 
Significant Benefits For Integrated Care And Support. Health Aff 
2016;35:769–75.

	42.	 Hayes SL, Salzberg CA, McCarthy D, et al. High-Need, High-Cost 
Patients: Who Are They and How Do They Use Health Care? A 
Population-Based Comparison of Demographics, Health Care Use, 
and Expenditures. Issue Brief 2016;26:1–14.

	43.	 Heider D, Matschinger H, Müller H, et al. Health care costs in the 
elderly in Germany: an analysis applying Andersen's behavioral 
model of health care utilization. BMC Health Serv Res 2014;14:71.

	44.	 Wennberg JE. Tracking Medicine:A Researcher's Quest to 
Understand Health Care: A Researcher's Quest to Understand Health 
Care. USA: Oxford University Press, 2010.

	45.	 Brinkman-Stoppelenburg A, Rietjens JA, van der Heide A. The 
effects of advance care planning on end-of-life care: a systematic 
review. Palliat Med 2014;28:1000–25.

	46.	 Dixon J, Matosevic T, Knapp M. The economic evidence for 
advance care planning: Systematic review of evidence. Palliat Med 
2015;29:869–84.

	47.	 Klingler C, in der Schmitten J, Marckmann G. Does facilitated 
Advance Care Planning reduce the costs of care near the end of 

life? Systematic review and ethical considerations. Palliat Med 
2016;30:423–33.

	48.	 World Health Organization. Strengthening of palliative care as a 
component of integrated treatment throughout the life course. J Pain 
Palliat Care Pharmacother 2014;28:130–4.

	49.	 Stadhouders N, Koolman X, Tanke M, et al. Policy options to 
contain healthcare costs: a review and classification. Health Policy 
2016;120:486–94.

	50.	 Miller DC, Gust C, Dimick JB, et al. Large variations in Medicare 
payments for surgery highlight savings potential from bundled 
payment programs. Health Aff 2011;30:2107–15.

	51.	 Camacho EM, Ntais D, Coventry P, et al. Long-term cost-
effectiveness of collaborative care (vs usual care) for people with 
depression and comorbid diabetes or cardiovascular disease: a 
Markov model informed by the COINCIDE randomised controlled 
trial. BMJ Open 2016;6:e012514.

	52.	 Druss BG, Walker ER. Mental disorders and medical comorbidity, 
in Research Synthesis Report 21. NJ: Robert Wood Johnson 
Foundation: Princeton, 2011.

	53.	 Bodenheimer T. Strategies to Reduce Costs and Improve Care 
for High-Utilizing Medicaid Patients: Reflections on Pioneering 
Programs: Centre for Health Care Strategies, 2013.

	54.	 Tricco AC, Antony J, Ivers NM, et al. Effectiveness of quality 
improvement strategies for coordination of care to reduce use of 
health care services: a systematic review and meta-analysis. CMAJ 
2014;186:E568–E578.

	55.	 Vrijhoef B, Thorlby R. Developing care for a changing population: 
supporting patients with costly, complex needs: Nuffield Trust, 2016.

	56.	 Sherry M, Wolff JL, Ballreich J, et al. Bridging the Silos of Service 
Delivery for High-Need, High-Cost Individuals. Popul Health Manag 
2016;19:421–8.

	57.	 Aldridge MD, Kelley AS. The Myth Regarding the High Cost of End-
of-Life Care. Am J Public Health 2015;105:2411–5.

	58.	 Ash AS, Zhao Y, Ellis RP, et al. Finding future high-cost cases: 
comparing prior cost versus diagnosis-based methods. Health Serv 
Res 2001;36(6 Pt 2):194–206.

	59.	 Bayliss EA, Powers JD, Ellis JL, et al. Applying Sequential Analytic 
Methods to Self-Reported Information to Anticipate Care Needs. 
EGEMS 2016;4:14.

	60.	 Boscardin CK, Gonzales R, Bradley KL, et al. Predicting cost of 
care using self-reported health status data. BMC Health Serv Res 
2015;15:406.

	61.	 Buck JA, Teich JL, Miller K. Use of mental health and substance 
abuse services among high-cost Medicaid enrollees. Adm Policy 
Ment Health 2003;31:3–14.

	62.	 Chang HY, Boyd CM, Leff B, et al. Identifying Consistent High-cost 
Users in a Health Plan: Comparison of Alternative Prediction Models. 
Med Care 2016;54:852–9.

	63.	 Charlson ME, Wells MT, Kanna B, et al. Medicaid managed care: how 
to target efforts to reduce costs. BMC Health Serv Res 2014;14:461.

	64.	 Charlson M, Wells MT, Ullman R, et al. The Charlson comorbidity 
index can be used prospectively to identify patients who will incur 
high future costs. PLoS One 2014;9:e112479.

	65.	 Cohen SB, Ezzati-Rice T, Yu W. The utility of extended longitudinal 
profiles in predicting future health care expenditures. Med Care 
2006;44(5 Suppl):I–45.

	66.	 Coughlin TA, Waidmann TA, Phadera L. Among dual eligibles, 
identifying the highest-cost individuals could help in crafting more 
targeted and effective responses. Health Aff 2012;31:1083–91.

	67.	 Coughlin TA, Long SK. Health care spending and service use 
among high-cost Medicaid beneficiaries, 2002-2004. Inquiry 
2010;46:405–17.

	68.	 Crawford AG, Fuhr JP, Clarke J, et al. Comparative effectiveness of 
total population versus disease-specific neural network models in 
predicting medical costs. Dis Manag 2005;8:277–87.

	69.	 Fleishman JA, Cohen JW. Using information on clinical conditions to 
predict high-cost patients. Health Serv Res 2010;45:532–52.

	70.	 Hartmann J, Jacobs S, Eberhard S, et al. Analysing predictors for 
future high-cost patients using German SHI data to identify starting 
points for prevention. Eur J Public Health 2016;26:549–55.

	71.	 Hensel JM, Taylor VH, Fung K, et al. Rates of Mental Illness and 
Addiction among High-Cost Users of Medical Services in Ontario. 
Can J Psychiatry 2016;61:358–66.

	72.	 Hirth RA, Gibson TB, Levy HG, et al. New evidence on the 
persistence of health spending. Med Care Res Rev 2015;72:277–97.

	73.	 Hunter G, Yoon J, Blonigen DM, et al. Health Care Utilization Patterns 
Among High-Cost VA Patients With Mental Health Conditions. 
Psychiatr Serv 2015;66:952–8.

	74.	 Izad Shenas SA, Raahemi B, Hossein Tekieh M, et al. Identifying 
high-cost patients using data mining techniques and a small set of 
non-trivial attributes. Comput Biol Med 2014;53:9–18.

 on 22 O
ctober 2018 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-023113 on 8 S

eptem
ber 2018. D

ow
nloaded from

 

http://dx.doi.org/10.1097/MLR.0000000000000648
http://dx.doi.org/10.1016/j.amepre.2015.02.018
http://dx.doi.org/10.12927/hcpol.2014.23710
http://dx.doi.org/10.1186/s12913-014-0532-2
http://dx.doi.org/10.4278/ajhp.121116-QUAN-561
http://dx.doi.org/10.4278/ajhp.121116-QUAN-561
http://dx.doi.org/10.1001/jama.2013.7103
http://dx.doi.org/10.1111/j.1475-6773.2011.01242.x
http://www.ncbi.nlm.nih.gov/pubmed/28554206
http://dx.doi.org/10.1016/j.hjdsi.2017.05.001
http://dx.doi.org/10.1097/00005650-200307007-00007
http://dx.doi.org/10.1136/bmjopen-2016-011580
http://dx.doi.org/10.1136/bmjopen-2016-011580
http://www.ncbi.nlm.nih.gov/pubmed/15506163
http://dx.doi.org/10.1177/1355819615577711
http://dx.doi.org/10.18553/jmcp.2016.22.2.102
http://www.ncbi.nlm.nih.gov/pubmed/15535074
http://www.ncbi.nlm.nih.gov/pubmed/26014469
http://www.ncbi.nlm.nih.gov/pubmed/23968673
http://dx.doi.org/10.7326/M17-0767
http://dx.doi.org/10.5888/pcd12.150275
http://dx.doi.org/10.1377/hlthaff.2015.1311
http://www.ncbi.nlm.nih.gov/pubmed/27571599
http://dx.doi.org/10.1186/1472-6963-14-71
http://dx.doi.org/10.1177/0269216314526272
http://dx.doi.org/10.1177/0269216315586659
http://dx.doi.org/10.1177/0269216315601346
http://dx.doi.org/10.3109/15360288.2014.911801
http://dx.doi.org/10.3109/15360288.2014.911801
http://dx.doi.org/10.1016/j.healthpol.2016.03.007
http://dx.doi.org/10.1377/hlthaff.2011.0783
http://dx.doi.org/10.1136/bmjopen-2016-012514
http://dx.doi.org/10.1503/cmaj.140289
http://dx.doi.org/10.1089/pop.2015.0147
http://dx.doi.org/10.2105/AJPH.2015.302889
http://www.ncbi.nlm.nih.gov/pubmed/16148969
http://www.ncbi.nlm.nih.gov/pubmed/16148969
http://dx.doi.org/10.13063/2327-9214.1258
http://dx.doi.org/10.1186/s12913-015-1063-1
http://dx.doi.org/10.1023/A:1026089422101
http://dx.doi.org/10.1023/A:1026089422101
http://dx.doi.org/10.1097/MLR.0000000000000566
http://dx.doi.org/10.1186/1472-6963-14-461
http://dx.doi.org/10.1371/journal.pone.0112479
http://dx.doi.org/10.1097/01.mlr.0000208200.31206.38
http://dx.doi.org/10.1377/hlthaff.2011.0729
http://dx.doi.org/10.5034/inquiryjrnl_46.4.405
http://dx.doi.org/10.1089/dis.2005.8.277
http://dx.doi.org/10.1111/j.1475-6773.2009.01080.x
http://dx.doi.org/10.1093/eurpub/ckv248
http://dx.doi.org/10.1177/0706743716644764
http://dx.doi.org/10.1177/1077558715572387
http://dx.doi.org/10.1176/appi.ps.201400286
http://dx.doi.org/10.1016/j.compbiomed.2014.07.005
http://bmjopen.bmj.com/


17Wammes JJG, et al. BMJ Open 2018;8:e023113. doi:10.1136/bmjopen-2018-023113

Open access

	75.	 Joynt KE, Figueroa JF, Beaulieu N, et al. Segmenting high-cost 
Medicare patients into potentially actionable cohorts. Healthc 
2017;5(1-2):62–7.

	76.	 Krause TM, Yay Donderici E, Ganduglia Cazaban C, et al. Future 
expenditure risk of silent members: a statistical analysis. BMC Health 
Serv Res 2016;16:319.

	77.	 Lauffenburger JC, Franklin JM, Krumme AA, et al. Longitudinal 
Patterns of Spending Enhance the Ability to Predict Costly Patients: 
A Novel Approach to Identify Patients for Cost Containment. Med 
Care 2017;55:64–73.

	78.	 Lee NS, Whitman N, Vakharia N, et al. High-Cost Patients: 
Hot-Spotters Don't Explain the Half of It. J Gen Intern Med 
2017;32:28–34.

	79.	 Leininger LJ, Friedsam D, Voskuil K, et al. Predicting high-
need cases among new Medicaid enrollees. Am J Manag Care 
2014;20:e399–e407.

	80.	 Meenan RT, Goodman MJ, Fishman PA, et al. Using risk-
adjustment models to identify high-cost risks. Med Care 
2003;41:1301–12.

	81.	 Reid R, Evans R, Barer M, et al. Conspicuous consumption: 
characterizing high users of physician services in one Canadian 
province. J Health Serv Res Policy 2003;8:215–24.

	82.	 Riley GF. Long-term trends in the concentration of Medicare 
spending. Health Aff 2007;26:808–16.

	83.	 Robst J. Developing Models to Predict Persistent High-Cost Cases 
in Florida Medicaid. Popul Health Manag 2015;18:467–76.

	84.	 Zhao Y, Ash AS, Haughton J, et al. Identifying Future High-Cost 
Cases Through Predictive Modeling. Disease Management & Health 
Outcomes 2003;11:389–97.

	85.	 Zulman DM, Pal Chee C, Wagner TH, et al. Multimorbidity and 
healthcare utilisation among high-cost patients in the US Veterans 
Affairs Health Care System. BMJ Open 2015;5:e007771.

 on 22 O
ctober 2018 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-023113 on 8 S

eptem
ber 2018. D

ow
nloaded from

 

http://dx.doi.org/10.1016/j.hjdsi.2016.11.002
http://dx.doi.org/10.1186/s12913-016-1552-x
http://dx.doi.org/10.1186/s12913-016-1552-x
http://dx.doi.org/10.1097/MLR.0000000000000623
http://dx.doi.org/10.1097/MLR.0000000000000623
http://dx.doi.org/10.1007/s11606-016-3790-3
http://www.ncbi.nlm.nih.gov/pubmed/25364876
http://dx.doi.org/10.1097/01.MLR.0000094480.13057.75
http://dx.doi.org/10.1258/135581903322403281
http://dx.doi.org/10.1377/hlthaff.26.3.808
http://dx.doi.org/10.1089/pop.2014.0174
http://dx.doi.org/10.2165/00115677-200311060-00005
http://dx.doi.org/10.2165/00115677-200311060-00005
http://dx.doi.org/10.1136/bmjopen-2015-007771
http://bmjopen.bmj.com/

	Systematic review of high-cost patients’ characteristics and healthcare€utilisation
	Abstract
	Methods
	Study selection
	Inclusion and exclusion criteria
	Data extraction
	Data synthesis
	Patient and public involvement

	Results
	General information
	Predisposing characteristics
	Enabling characteristics
	Organisational enabling factors
	Need characteristics
	Expenditure patterns and healthcare utilisation

	Discussion
	Strengths and weaknesses
	Reflections on our findings
	Policy and research implications

	References


