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Value-based reimbursement programmes have become increasingly common 
in attempts to bend the cost curve of healthcare without negative effects on 
quality. The aim of this study was to analyse the effect of introducing a value-
based reimbursement programme on the cost to third-party payer. We performed 
a retrospective observational study with a before and after design based on the 
introduction of a value-based reimbursement programme in Sweden. We analysed 
patient level cost data from inpatient and outpatient care of patients undergoing 
lumbar spine surgery, 2006–2015. The average 1-year episode cost decreased 
11 percent during the first 2 years with the value-based reimbursement. The 
number of patients increased 22 percent during the same period, causing the total 
cost to increase by 8 percent. The value to third-party payer increased after the 
introduction of the value-based reimbursement since more patients were treated 
and attained a positive outcome. The decreased episode cost may be a result 
of better coordinated post-discharge care. Another explanation could be that 
costs previously borne by the third-party payer are shifted onto the healthcare 
providers. Thus, it is crucial that providers find a sustainable way of delivering 
care in the long term to retain value. Interlinking patient records facilitates a 
holistic perspective among healthcare providers raising awareness of health care 
utilization through the whole care chain.
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1 Introduction

To promote quality in healthcare and at the same time bend the cost curve, reimbursement 
has shifted from fee-for-service to alternative payment models, such as value-based 
reimbursement. Value-based reimbursement programmes (VBRP) strives to synchronize 
financial incentives with professional values, often by integrating multiple payment models, 
e.g., bundled payment and pay-for-performance (P4P) (1). Other commonly used terms for 
VBRP include value-based payment models (2) and value-based purchasing models (3). 
Ideally, a VBRP promotes both quality improvement and cost control to deliver value defined 
as “the health outcomes achieved that matter to patients relative to the cost of achieving those 
outcomes” (4). Consequently, value is conceptualized as the ratio between outcome and cost 
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(5). In theory, a VBRP contains both quality enhancing and cost-
containing incentives to generate value (4, 6).

In this study, we analyse how the cost to third-party payer (Region 
Stockholm) is affected by the introduction of a VBRP within elective 
spine surgery in Region Stockholm, Sweden. Low back pain affects an 
estimated 80–85 percent of the global population at some point in 
their life (7), resulting in a significant and growing economic burden 
(8) where indirect costs has been estimated to account for 66–84 
percent of the total cost (9, 10). Thus, an effective reimbursement 
programme that considers the full care chain is essential. A VBRP 
with incentives for a holistic approach may be particularly suited for 
spine surgery, given the variability in clinical guidelines and the 
incomplete evidence regarding who benefits from surgical 
intervention (11). The Stockholm VBRP (STHLM-VBRP) has a 
unique design because it extends the financial responsibility of 
healthcare providers to include all healthcare utilization related to 
spine surgery for 1 year following the index surgery, including 
treatment of complications and physiotherapy. As a result, providers 
face a more extensive financial responsibility than those in other 
assessed programmes (12, 13). Further, the performance measure used 
in the STHLM-VBRP is based on the level of pain the patient reports 
1 year after surgery.

Systematic literature reviews on VBRP (1, 3, 14–16) provides 
mixed evidence on the effect on cost, as well as reviews on the specific 
features included in the STHLM-VBRP such as P4P (17–20), and 
bundled payment (21–23). Later systematic reviews of VBRP however 
have shown promising results in terms of lower spending growth with 
equal or improved quality (15). One study has so far shown that the 
STHLM-VBRP had no negative effect on quality (24). However, to 
assess whether the STHLM-VBRP increased value or not, the cost-
implications needs to be investigated.

The overall aim of this study is to analyse the association between 
costs to third-party payer (Region Stockholm) and the introduction 
of a value-based reimbursement programme (STHLM-VBRP).

2 Materials and methods

2.1 Healthcare setting

Sweden has universal health coverage and the healthcare system 
is publicly financed. There are 21 self-governing regions in Sweden 
with the responsibility to provide and finance healthcare through 
tax-revenues. Region Stockholm accounts for 26 percent of the 
inpatient care in Sweden (25) and is thereby the largest region.

For a private healthcare provider to deliver care, they must 
establish a commissioning contract with the relevant region. A 
commissioning contract is established either through the Public 
Procurement Act (26) or through the Act on Systems of Choice (27). 
Within the healthcare context, the Act on Systems of Choice is more 
commonly known as Patient Choice, which is the term we will use 
hereafter. Under the Public Procurement Act, each healthcare provider 
specifies the price at which they can perform a certain number of 
surgeries. If the Region accept this price, the provider is authorized to 
carry out the agreed-upon number of surgeries for the contracted 
period. Within the framework of Patient Choice, the Region sets the 
price level that healthcare providers can opt to accept, without any 
restriction on volume. The idea of Patient Choice is that the 

preferences of patients should drive competition. This approach 
emphasizes competition based on quality rather than price, which is 
essential for value-based healthcare (28).

In 2013, Region Stockholm switched from contracting healthcare 
providers through the Public Procurement Act to Patient Choice in 
elective spine surgery (i.e., surgeries that are scheduled in advance and 
does not involve any emergency). It was further decided that a value-
based reimbursement programme (VBRP) should be  introduced 
simultaneously. Both public and private healthcare providers perform 
elective spine surgery in Region Stockholm. However, Patient Choice 
and the VBRP only include the private healthcare providers. There 
were three accredited private healthcare providers at the time of the 
introduction of Patient Choice and they performed most of the 
surgeries. The STHLM-VBRP encompasses both degenerative lumbar 
and cervical surgeries; however, not all healthcare providers were 
accredited for cervical spine surgery. Consequently, this study focuses 
on degenerative lumbar surgery. The categories are defined by specific 
diagnoses and surgical procedures (see Supplementary Table S1) and 
have been employed for an extended period in the national quality 
registry for spine surgery (SweSpine) (29).

2.2 The value-based reimbursement 
programme

An extensive description of the Stockholm VBRP (STHLM-
VBRP) can be found in previous published studies (24, 30, 31) but the 
main features are summarised below.

The healthcare provider receives a prospective payment when the 
surgical procedure is registered. This payment comprises a bundled 
payment and an expected performance-based payment (Figure 1). The 
bundled payment should cover the costs of the spine surgery but also 
care related to the surgery during the following year. Hence, the 
healthcare provider receives no further payment to treat complications, 
reoperations and rehabilitation visits related to the surgery. When 
surgically treated patients seek care elsewhere, the healthcare provider 
that received the bundled payment will be billed. Thus, to stimulate an 
effective and integrated care chain, the cost responsibility is extended 
to include healthcare that is supplied by other healthcare providers. 
The complication and rehabilitation activities depicted in Figure 1 are 
just examples of activities that were previously reimbursed separately.

To promote needs-based healthcare, it is essential to minimize 
financial risk disparities among patients. The STHLM-VBRP limits 
the financial risk between patients by adjusting the prospective 
payment for age, gender, and comorbidity level. Further, surgical 
procedures that involve surgery on more than two levels of the spine 
generate an additional payment to the provider.

The performance-based payment is used as a complement to the 
bundled payment to promote a focus on quality but also to prevent 
healthcare provider from skimping on necessary care. The 
performance-based payment used in STHLM-VBRP is based on the 
outcome measure Global Assessment (GA), which involves a 
retrospective transition question asked 1 year after surgery (“How is 
your back/leg pain today compared to before the surgery?”). The 
performance-based payment is based on leg pain for patients with disc 
herniation or spinal stenosis, and back pain for patients with 
segmental dysfunction and spondylolisthesis. The patient can choose 
between six response options (pain free, much better, somewhat 
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better, unchanged, worse, did not have pain before the surgery) (32). 
The registration of GA is administered and managed by SweSpine 
(33). Importantly, healthcare providers are not in any way involved in 
this process.

The expected P4P, which is included in the prospective payment 
to healthcare providers, is based on national historic outcomes of GA 
registered in SweSpine. One year after surgery, the expected P4P is 
adjusted according to the actual patient reported outcome of 
GA. Patients with better results than predicted generated a positive 
adjustment in the range of 1 to 6 percent of the prospective payment 
(24). Whereas patients with worse results than predicted generated a 
negative adjustment in the range of −1 to −18 percent of the 
prospective payment (24). Thus, there are stronger financial incentives 
associated with avoiding negative outcomes compared with reaching 
positive outcomes.

2.3 Study population

The study population consisted of patients ≥18 years of age, living 
in Region Stockholm and undergoing lumbar spine surgery 2006–
2015. Patients were included based on diagnosis (ICD-10) and surgical 
procedure code (NCSP). The new reimbursement programme only 
includes private healthcare providers. Hence, only patients who were 
surgically treated by a private healthcare provider were included in 
the analysis.

2.4 Study design and data sources

This was a retrospective observational register study, using a 
before and after design. The value-based reimbursement programme 
was introduced in October 2013; hence the study period contains 
7.75 years before the introduction and 2.25 years after the 
introduction. Data were collected until the end of 2016 to account for 
the reimbursement adjustment 1 year after surgery for patients 
surgically treated in 2015.

Patient level data on diagnosis, surgical procedure, age, 
gender, costs, were extracted from the Stockholm regional patient 
registry (VAL). When a patient was identified with the right 
combination of diagnosis and surgical procedure code for spine 
surgery, all healthcare utilization was extracted for the following 

year. Socioeconomic data on income, educational level, 
employment, and country of birth were extracted from Statistics 
Sweden. Patient reported outcome measures were extracted 
from Swespine.

The National Board of Health and Welfare anonymised and 
interlinked data from VAL, Swespine and Statistics Sweden. Data were 
obtained with ethical approval.

2.5 Study variables

The primary outcome was total and mean episode cost for patients 
undergoing lumbar spine surgery, from the perspective of a third-
party payer, which in our case was Region Stockholm. The costs 
included were all healthcare costs during the 1-year episode after 
lumbar spine surgery, which includes inpatient care, outpatient care, 
primary care, and rehabilitation.

To compare the populations undergoing surgery before and after 
the introduction of the STHLM-VBRP we  controlled for patient 
baseline characteristics by including variables on age, gender, body 
mass index (BMI), comorbidity level measured with Charlson 
comorbidity index (34), EQ-5D-3L, Oswestry Disability Index (ODI), 
annual income, educational level, employment status, and whether the 
patient was born outside of Europe. EQ-5D-3L comprises five 
dimensions (mobility, self-care, usual activities, pain/discomfort and 
anxiety/depression), with three levels (no problems, some problems, 
and extreme problems) (35). In Swespine the EQ-5D-3L has been 
converted into a single summary index using the tariff by Dolan (36). 
The ODI is a recommended condition-specific outcome measures for 
spinal disorders (37, 38) and comprises ten items: pain intensity, 
personal care, lifting, walking, sitting, standing, sleeping, sex life, 
social life, and traveling. Based on these items, patients get a 
percentage score of disability, where 0 percent corresponds to no 
disability and 100 percent corresponds to full disability.

2.6 Analysis

Patient characteristics are described using proportions for 
categorical data and mean and standard deviation for continuous data, 
differences between populations was tested using student’s t-test and 
Wilcoxon rank sum test for categorical variables. Analysis of patient 

FIGURE 1

Illustration of the value-based reimbursement programme used in elective spine surgery in Region Stockholm (STHLM-VBRP), Sweden. Modified 
illustration from Eriksson et al. (24).
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characteristics of the same patient population has previously been 
published in Eriksson et al. (24).

To assess the effect of the STHLM-VBRP on cost to the third-
party payer (Region Stockholm), we analysed the total episode cost 
per year and the mean episode cost of patients surgically treated from 
2006 until the end of 2015. The STHLM-VBRP contract holds 
healthcare providers financially responsible for related services 
(complication treatment and physiotherapy) for 1 year following 
surgery. In our data however, we are not able to distinguish related 
healthcare from unrelated. Therefore, we  include all healthcare 
utilization in the year following surgery, assuming that unrelated 
healthcare remains consistent before and after the introduction of 
STHLM-VBRP. Thus, the episode cost encompasses not only the cost 
of spine surgery but also all healthcare utilization – including primary, 
outpatient and inpatient care – during the year following the 
index surgery.

As a first step, costs are presented comparing the two last years 
prior to the introduction of the STHLM-VBRP with the two first years 
following the introduction. The second step takes a longer time-
perspective into account to compare trend and level 2006–2015. 
We  used segmented regression analysis (39) to assess potential 
changes in level and trend of costs over time, from 2006 until the end 
of 2015. The time series (2006–2015) is interrupted by the introduction 
of STHLM-VBRP in 2013, creating two segments of interest. This 
allows us to identify changes in trend and level of costs after the 
introduction. The independent variables used were: Time, indicating 
the number of months after January 2006; VBRP, indicating the 
introduction of the STHLM-VBRP in 2013; Time after, indicating the 
number of months after the introduction of the STHLM-VBRP; July, 
indicating the month of July since fewer patients undergo surgery 
during this month due to summer holidays. A sensitivity analysis was 
conducted based on a shorter period (2011–2015) but with equal 
amount of data points pre- and post-intervention.

Patients with missing values in reimbursement were excluded 
from the analysis. Statistical significance was assessed at the 5 percent 
level. Analyses were performed using SAS 9.4. All costs were adjusted 
to the 2016 price level and presented in EUR with an exchange rate 
corresponding to 1 SEK = 0.11 EUR.

3 Results

From year 2006 until the end of 2015 were 10,389 patients 
surgically treated for lower back pain; 6,738 patients were treated 
before the introduction of the VBRP and 3,651 after the 
introduction. There were no significant differences between 
patients surgically treated after the introduction compared to 
before the introduction of STHLM-VBRP regarding age, gender, 
BMI, EQ-5D level prior to surgery and educational level. The 
comorbidity level of patients treated after the introduction 
(M = 0.31, SD = 0.78) was higher (p < 0.01) compared to the 
comorbidity level of patients treated before the introduction 
(M = 0.24, SD = 0.71), indicating a slightly sicker patient group 
after the introduction. However, the ODI-level indicated a less 
impaired population (p = 0.16) after the introduction (M = 41.16, 
SD = 16.41) compared to before the introduction (M = 41.88, 
SD = 15.87). Patients treated after the introduction had a higher 
(p < 0.01) annual income (M = € 31,185, SD = € 44) compared to 

patients treated before the introduction (M = € 27,449, 
SD = 26,053). Further, the employment rate among patients treated 
after the introduction (M = 54.73, SD = 49.78) was higher 
(p = 0.94) compared to patients treated before the introduction 
(M = 52.67, SD = 49.93). An increased annual income and a higher 
employment rate indicate higher socioeconomic status among 
patients surgically treated after the introduction of the 
VBRP. However, the proportion of patients born outside of Europe 
was higher (p < 0.01) after the introduction (M = 12.01, SD = 29.34) 
compared to before the introduction (M = 8.22, SD = 22.47).

The number of patients surgically treated by private healthcare 
providers increased during the study period. The total annual 
episode cost did also increase with the exception of 2013 and 2015. 
Figure 2 depicts the development for the total annual episode cost 
and number of surgically treated patients each year for the period 
2006–2015. Comparing the last 2 years before the introduction of 
the STHLM-VBRP (2011–2012) with the two first years after the 
introduction (2014–2015), the number of surgically treated 
patients increased by 22 percent, from 2,641 to 3,215 patients. The 
total aggregated episode cost of surgically treated patients during 
the first 2 years with the VBRP, i.e., 2014–2015, amounted to € 
27.7 million, which is an 8 percent increase compared with the 
two last years before the introduction, i.e., 2011–2012. The mean 
episode cost per surgically treated patient was 11 percent lower 
during the two first years after the introduction of the VBRP 
(2014–2015) compared with the two last years before the 
introduction (2011–2012), € 8,620 compared to € 9,682, 
respectively.

The result of the segmented regression analysis when considering 
a longer time frame (i.e., 2006–2015) is presented in Table 1. The total 
episode cost for all patients surgically treated in January 2006 was 
estimated at € 236,862. In total, the cost for all surgically treated 
patients in 2006 reached € 5.7 million. The Time parameter in Table 1A 
represents the trend prior to the introduction of the VBRP, indicating 
that the total episode cost increased by €10,051 (p < 0.0001) each 
month from January 2006. However, following the introduction of the 
VBRP, the trend shifted to negative (represented by the parameter 
Time after), counteracting the previous positive trend (see Figure 3A). 
Consequently, the total episode cost decreased by € 8,684 (p = 0.0103, 
€ 10,051 – € 18,735) each month after the introduction of the 
VBRP. The total episode cost of patients surgically treated in 2015 
amounted to € 13.1 million. Following the introduction of the VBRP, 
the total episode cost level increased with €204,010, however not 
statistically significant (p = 0.1146).

Table 1B presents the estimates for level and trend of the mean 
episode cost of a surgically treated patient between 2006 and 2015. The 
mean episode cost of a patient surgically treated in January 2006 was 
estimated at € 7,104 (<0.0001). Each month, the annual cost per 
patient increased by € 29 (p = 0.0003). The introduction of the VBRP 
reduced the level of the mean cost per patient by € 360 (p = 0.6763) 
and the trend by € 47 per month (p = 0.1185, € 29 before VBRP – € 76 
after VBRP), however these changes are not statistically significant. 
The observations and estimated mean episode cost per patient is 
depicted in Figure 3B.

A sensitivity analysis conducted over a shorter period (2011–
2015), using 27 data points both before and after the intervention, 
reveals a similar negative trend in costs, although it is not statistically 
significant (see Supplementary Table S2; Supplementary Figure S1).
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4 Discussion

In this study we analysed the effect of the STHLM-VBRP on cost 
to a third-party payer (Region Stockholm). Our results show that the 

mean episode cost for surgically treated patients decreased by 11 
percent following the introduction of STHLM-VBRP. However, due 
to a 22 percent increase in the number of surgically treated patients, 
the total episode cost for spine surgery increased by 8 percent. Thus, 

FIGURE 2

The total episode cost and number of surgically treated patients for the time period 2006–2015 in Region Stockholm.

TABLE 1 Parameter estimates predicting the total and mean episode cost of surgically treated patients, 2006–2015.

(A) Total episode cost per month (€) (B) Mean episode cost (€)

Parameter Estimate SE p-value Estimate SE p-value

Intercept (Jan 2006) 236,862 60,758 0.0002 7,104 408 <0.0001

Time 10,051 1,146 <0.0001 29 8 0.0003

VBRP (Oct 2013) 204,010 128,300 0.1146 −360 861 0.6763

Time after −18,735 7,178 0.0103 −76 48 0.1185

July −820,354 105,189 <0.0001 −808 706 0.2547

SE, standard error; Intercept, cost level in January 2006; Time, number of months from January 2006; VBRP, indicates the introduction of the STHLM-VBRP at the end of 2013, which is 
92 months after January 2006 (Time = 92); Time after, number of months after the introduction of VBRP (hence Time-91); July, indicates the month of July.

FIGURE 3

The total (A) and mean (B) episode cost for surgically treated patients. The vertical line indicates the introduction of the STHLM-VBRP at the end of 
2013.
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the introduction of STHLM-VBRP is associated with decreasing costs 
while, as reported by Eriksson et al. (24), maintaining patient reported 
outcome measures (PROM) and thereby enhancing value as defined 
by Porter (4).

The lower mean cost may result from better coordinated care due 
to the increased financial responsibility of healthcare providers for 
post-discharge care, helping to avoiding unnecessary treatments. 
However, this reduced cost to Region Stockholm could come at the 
expense of the private healthcare providers. A fourth healthcare 
provider received accreditation in 2017 (31), suggesting that the 
reimbursement level was sufficient to attract new healthcare providers. 
Nevertheless, one of the original healthcare providers closed its 
business in 2021 due to competitive pressure and strained economy 
(40). Understanding how this shift in market structure has impacted 
costs and PROMs would be  valuable for assessing long-term 
consequences of the STHLM-VBRP. When costs are shifted to private 
healthcare providers concerns arise about whether patients continue 
to receive adequate care after surgery. Previous studies on the 
population covered by the STHLM-VBRP found no evidence for 
negative effects on PROM following the introduction of the 
VBRP (24).

Consistent with our findings, a multicentre observational 
study of patients undergoing lumbar fusion reported a reduction 
in costs following introduction of bundled payment (41). In 
contrast, Bronson et  al. (42), found no effect on cost after 
introducing bundled payment in spine surgery, while Jubelt et al. 
(43) reported an increase in costs. Both studies observed a more 
complex patient mix after the introduction of the programme. 
Differences in design and context may further explain the 
heterogenous results, including a shorter episode duration of 
90 days compared to the 365-day episode in STHLM-VBRP, and 
the fact that bundled payment was not combined with P4P. Our 
study is based on patients surgically treated by publicly financed 
private healthcare providers in Sweden, whereas the studies by 
Bronson et al. (42) and Jubelt et al. (43) were conducted at hospital 
and university clinics in the U.S., respectively. Our study is so far 
the only one to assess the effect of a one-year bundled payment 
episode combined with pay-for-performance (P4P) using PROM.

Overall, our results align with studies demonstrating 
promising outcomes in terms of reduced spending growth and 
sustained quality levels (15, 17, 23, 44). While systematic reviews 
have historically presented mixed evidence regarding Value-Based 
Reimbursement Programmes (VBRPs) (17, 45, 46), the 
generalisability of these findings has been limited by variation in 
the design of reimbursement programmes and the context of their 
implementation, but also by methods used for assessment (3, 45). 
In response to these limitations, an increasing number of studies 
have developed frameworks to identify both facilitating and 
inhibiting factors for a successful VBRPs (2, 3, 6, 15, 16, 47). A key 
factor often overlooked in these frameworks, as highlighted in this 
study, is the significance of time, which is crucial for a thorough 
assessment of the long-term effects of VBRPs.

In the study by Eriksson et al. it was reported that the P4P 
within STHLM-VBRP was a “stick” rather than a “carrot” for 
health care providers (24). This in combination with a financial 
responsibility for a year makes it crucial that healthcare providers 
come to an understanding of which patients benefit from a 
surgery and which patients do not. This is something which is 

continually debated within spine surgery (30, 31). A previous 
study indicates that socioeconomic factors (education, income, 
unemployment and country of birth) also affect the outcome of 
spine surgery (48). In other studies (42, 43), authors argued that 
the existing DRG system is not well-suited to manage the 
increasing case complexity and heterogeneity present in modern 
spinal surgery. It has further been argued that value-based 
reimbursement in collectively-financed healthcare requires 
monitoring of socioeconomic patient data in order to maintain 
equality in service provision (49). Hence, it would probably 
be beneficial to include risk adjustment of reimbursement based 
on both clinical and socioeconomic variables to avoid 
discrimination (48). In the case of the STHLM-VBRP, each 
payment was individually risk adjusted and the traditional use of 
DRG was replaced with new categories that were already 
established in SWESPINE. However, there is no adjustment based 
on socioeconomic factors. The higher socioeconomic status of 
patients receiving surgical treatment after the introduction of 
VBRP may suggest a potential case of cherry-picking. However, 
the increase in the proportion of patients born outside of Europe 
after the introduction of VBRP counters this notion, as this 
demographic factor is considered a risk factor in surgical 
outcomes in Sweden (48). Another possible explanation for the 
shift in patient characteristics is the removal of annual limits on 
the number of patients each healthcare provider could treat. This 
enables healthcare providers to treat a larger number of patients, 
potentially leading to a more diverse patient population. 
Customised reimbursement based on patient-level data may lead 
to better distribution of healthcare resources towards needs-
based healthcare. To reduce incentives for “cherry-picking,” a 
future update of the STHLM-VBRP should include adjustments 
based on socioeconomic variables.

A limitation of our study is that our dataset does not include 
patients that were referred to a spine surgeon for assessment but 
then not surgically treated. Therefor we cannot assess whether 
cherry-picking or a shift in indications occurred in that part of the 
care chain. Since the indications for surgery can be rather vague 
within elective spine surgery there is a risk of “over-treating” 
patients. This may result in negative side-effects both financially 
and medically since surgical procedures are more costly and have 
a greater risk of adverse events. Further, some surgical procedures 
only show modestly better effect than conservative treatment (11, 
50). A concern when providers have no restriction regarding 
volume is that it might lead to an increased procedural volume of 
spine surgery without regard to quality, and thus drive cost and 
diminish the value of spine care (51, 52). To weed out providers 
that deliver low value care, those who deliver superior outcomes 
must be  rewarded (38). The STHLM-VBRP reward healthcare 
providers that were able improve the pain of their patients (24), 
however, when the pain was unchanged or worse healthcare 
provider had to repay money to Region Stockholm. Thus, the 
STHLM-VBRP may weed out providers that deliver low value care 
and increase value to third party payer by decreasing the costs.

Another limitation is due to the observational approach of our 
study, using a natural experiment design we  can only test for 
association and not causality. Our method introduces various biases; 
one strategy to minimize confounding and regression to the mean was 
to extract data over an extended period (i.e., 2006–2015). Using 
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segmented regression analysis allows us to compare the slopes over 
time between pre-intervention and post-intervention periods and to 
assess any outcome discontinuity (change in level) that could occur 
when the intervention began (58). It further allows us to adjust for 
seasonal trends, e.g., the month of July was included as a parameter in 
the regression analysis because of holiday season, during which very 
few patients undergo surgery, thereby impacting the total cost of spine 
surgery for that month.

A third limitation is that our data only cover the first 2 years (or 
27 moths) with the new reimbursement programme. Our sensitivity 
analysis indicated that 27 months is insufficient to establish a 
negative association between VBRP and costs. Previous research by 
Song et al. (53) has shown that larger improvements in quality do 
not occur immediately when introducing a VBRP. Thus, it takes time 
for providers to adapt to the structures of a new reimbursement 
programme (54) and it is common with transition periods during 
the implementation (55) that are characterised with “child diseases” 
and may cause a drop in quality of care (56). Thus, a “wash-out” 
period would be appropriate to remove potential transition effects. 
Nevertheless, the transition is an inevitable part of the introduction 
of a new reimbursement programme and important to consider 
when assessing the effects since it reflects the first 2 years of 
using a VBRP.

Lastly, our results reflect the costs from the perspective of a 
third-party payer, which in our case is Region Stockholm. 
Consequently, we do not know whether the cost for healthcare 
providers decreased, therefore we do not know how sustainable 
this reimbursement programme is. Investigating the profitability 
of private healthcare providers under the VBRP would be valuable 
for assessing the true cost of spine surgery. Have the private 
healthcare providers succeeded in making post-surgery more 
effective or do they struggle to make ends meet? Do they have a 
chance to adapt to the new reimbursement level given the load of 
post-discharge care? Other important aspects affecting the future 
viability of the STHLM-VBRP is the administrative burden and 
the micropolitical and professional issues that are in play (57). 
Only time will provide answers to these questions. As will time 
show whether these healthcare providers manage to treat these 
patients efficiently without any negative impact on quality.

5 Conclusion

The cost per patient to third-party payer decreased when a value-
based reimbursement programme was used for elective spine surgery. 
Due to the decreased cost per patient without negative effects on 
quality or access to care, the STHLM-VBRP seems promising. In 
order to hold healthcare providers responsible for post-discharge care 
it is necessary to interlink data from patient registries when using 
bundled payment. Interlinking patient records facilitates a holistic 
perspective among healthcare providers raising awareness of 
healthcare utilization throughout the care chain.
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