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Abstract 

Background  This study forecasts total and cause-specific health expenditures in Norway to 2050 and quantifies 
the contribution of four key drivers—total population growth, population aging, changes in disease prevalence, 
and cost per case—on future health care spending.

Methods  We forecast spending for 116 health conditions in Norway from 2022 to 2050, using historical and fore‑
casted data of population growth, disease prevalence, gross domestic product (GDP), health spending, and residual 
factors. Our analysis included a reference scenario that forecasted disease-specific health spending; two alternative 
scenarios examining the effects of alternative unit cost developments; and a scenario examining the consequences 
of improved behavioral and metabolic risk factors.

Results  Health spending increased from 10.6% (95% uncertainty interval, 10.2–11.1) of GDP in 2022 to 14.3% (13.0–
15.7) in 2050 in the reference scenario. Among the top aggregate causes of Norwegian health spending in 2022, 
the spending for neurological disorders rose the most, from 1.7% (1.6–1.8) to 2.7% (2.3–3.1) of GDP, surpassing mental 
and substance use disorders which rose from 2.2% (2.1–2.3) to 2.4% (2.2–2.6) of GDP. Of the 116 single conditions 
analyzed, dementias accounted for the highest spending in 2022. This expenditure was forecasted to increase con‑
siderably from 1.1% (1.09–1.2) to 1.9% (1.6–2.2) of GDP by 2050, largely due to population aging. Spending on other 
old-age-related conditions like falls, stroke, and diabetes, was also forecasted to increase. Increased population, aging, 
and spending per case contributed to increased future spending. Reduced behavioral and metabolic risks were 
forecasted to increase the number of elderly persons and reduce age-specific disease prevalence but had little impact 
on forecasted health spending.

Conclusions  Health spending growth was forecasted regardless of the scenario, and Norway needs to plan for this. 
However, policymakers can curb total spending growth, while maintaining health care quality and output, by ensur‑
ing more efficient allocation and effective use of resources. While the overall impact of behavioral and metabolic 
risk reductions on total healthcare spending was modest, reducing risk factors is needed if countries aim to achieve 
a healthier, longer-living population.
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Background
In most developed countries the healthcare systems are 
under increasing pressure due to an aging population, 
rising expectations for healthcare quality, and costly 
improvements by technology [1–4]. Norway is no excep-
tion [5]. While many measures have been proposed to 
face these pressures, there is a lack of evidence regarding 
which levers are most effective in improving system per-
formance. Forecasts of health expenditures can provide 
estimates of the economic consequences of such meas-
ures. Traditional models for forecasting health expen-
ditures are typically based on demographic forecasts, 
macroeconomic indicators on economic development, 
and measures of technological progress [2–4]. However, 
there is a scarcity of models capturing developments in 
disease-specific expenditures, with Australia as a notable 
exception [6]. This study utilizes detailed administrative 
register data from Norway to forecast disease-specific 
expenditures by introducing a model that integrates new 
epidemiological forecasts with disease-specific spending 
studies, forecasted gross domestic product (GDP), and 
technological development. Doing so enables the estima-
tion of future health spending for 116 health conditions.

Norway consistently ranks top or near the top in health 
system performance among high-income countries [1, 
7]. The Norwegian population is healthy, with a 2021 life 
expectancy of 83.3  years and a healthy life expectancy 
(HALE) at birth of 71.4 years. In comparison, the average 
life expectancy and HALE in countries that are part of 
the Organisation for Economic Co-operation and Devel-
opment (OECD) are 79.2 and 67.7 years, respectively [1, 
8]. While Norway do not face fiscal space constraints to 
the extent that many other developed countries do, there 
is room for improving efficiency in the way its health 
budget is allocated across different cost categories and 
thus improve its sectoral performance in the longer term 
[5]. Several measures have been discussed, including 
more efficient use of personnel, geographical consolida-
tion, and the implementation of new cost-effective tech-
nologies [5, 9, 10]. Other strategies, such as reductions 
in health risk factors and managing patient expectations, 
have also been mentioned [5]. Yet, the relative implica-
tions of these measures largely remain unknown.

The objectives of the present study were to (1) forecast 
Norway’s health expenditures by diseases and injuries from 
2022 to 2050 by integrating disease prevalence with demo-
graphic and non-demographic factors for 116 diseases and 
injuries, (2) to explore alternative scenarios for how health-
care spending is affected by changes in GDP per capita and 
residual spending growth, (3) to explore how healthcare 
spending is affected by a gradual elimination of a selection of 
important risk factors, and (4) to decompose future health-
care spending by its main drivers, for each health condition.

Methods
This paper estimates health spending from 2022 to 
2050 for 116 health conditions identified and catego-
rized by the Norwegian Health Spending Project and 
the Institute for Health Metrics and Evaluations [11, 
12]. All the data sources used in this study and refer-
ences are listed in Additional file  1: Supplemental 
Table 1 [11, 13–21].

In our framework, the drivers of disease-specific 
health spending can be divided into three categories. 
The first category represents the population’s need for 
health services by population size, age distribution, and 
the prevalence of health conditions. The second driver 
accounts for how changes in GDP per capita affect both 
the demand for healthcare and the supply of key ser-
vices (e.g., increased wages for healthcare workers). The 
final driver represents excess residual growth, which is 
the growth in health spending, adjusted for need vari-
ables and GDP per capita growth. This residual growth 
reflects how relative prices, frequency of treatment 
(partially because of increased demand for health care), 
and technological progress increase health spending. 
Estimates by C. De la Maisonneuve and JO Martins 
[22] also suggest that factors like policy changes and 
institutional shifts are partially captured by including 
residual growth [22–24].

The forecasting process can be divided into four steps. 
First, we estimated the association between health spend-
ing per case with GDP per capita growth and a residual 
growth. Second, we used forecasted GDP per capita and 
residual growth to estimate future disease-specific costs 
per case. Third, we forecasted health spending from 2022 
to 2050 for each age and health condition combination 
based on forecasted spending per case and forecasted 
prevalence. Fourth, we aggregated spending for each 
health condition and across conditions.

Step 1: To estimate the association of GDP per capita and 
residual growth with health spending per case, we used 
national data primarily from OECD Health expenditure 
and financing [13] and the Institute for Health Metrics and 
Evaluation (IHME) on prevalence by disease [16] for the 
years 1990 to 2019 (Additional file 1: Supplemental Table 1). 
Following K. Dybczak and B. Przywara [23] and C. De la 
Maisonneuve and JO Martins [22] we included data from 
several countries (i.e., Norway, Sweden, and Denmark) in 
this part of the analysis to increase precision and make the 
model less vulnerable to random noise. We estimate the fol-
lowing models [3, 23, 25]:

(1)

lnHCEc,t =αHCE
+ βHCE

1 lnGPDc,t + βHCE
2 trendt

+ X
′

c,tγ
HCE

+ γHCE
c + εHCE

c,t ,



Page 3 of 15Kinge et al. BMC Medicine _#####################_	

 where lnHCE and lnLTC are respectively the logarithms 
of curative health care (general practitioners; other cura-
tive outpatient care (like physiotherapists and chiroprac-
tors); specialized outpatient curative care; day patient; 
inpatient and prescription drugs) and long-term care 
(home-based care; and nursing homes) spending per 
prevalent case in country c, at time t. Income elasticity 
by lnGDP per capita was measured by β1. The impact of 
residual growth, which primarily reflects technological 
advancement, on health expenditure was estimated by 
the β2’s, which are linear trends that vary by type of care 
[23, 26]. Given that the forecasting model, in steps 2–4, 
relied on the number of prevalent cases, the term Xc,t ′ 
represents a vector of control variables, chosen to adjust 
for changing population patterns in the causes of disease 
and their severity. These control variables included: the 
proportion of the health conditions in population (non-
communicable diseases, infectious diseases, and propor-
tion with injuries [omitted]), deaths per prevalent case, 

and prevalent cases per person. The primary estimation 
method was a Mixed Linear Model fitted using reduced 
maximum likelihood, allowing for country random inter-
cepts ( γc) (see Additional file 1, Part 1 and Part 2, for a 
more detailed explanation of this model) [3, 23, 25–34].

Step 2: Age/health condition/type of care-specific per 
prevalent case spending profiles were estimated for 2022:

where cd,a,i,t is the spending per case of health condi-
tion d, in age group a, for type of care i, at time t. Data 
on disease-specific expenditures for Norway was from 
Kinge et  al. [11] and data on cases were from the GBD 
2021 Forecasting Collaborators’ study [20] (Additional 
file 1: Supplemental Table 1). The spending per case was 
assumed to grow over time with the income elasticity 
( β1, ) and residual growth ( β2 ) from Eq. 1 and Eq. 2, and 
spending per prevalent case in a forecasted year t was:

(2)
lnLTCc,t = αLTC

+ βLTC
1 lnGPDc,t + βLTC

2 trendt

+ X
′

c,tγ
LTC

+ γ LTC
c + εLTCc,t ,

(3)cd,a,i,2022 =
Expendituresd,a,i,2022

PrevalentCasesd,a,2022

(4)cd,a,i,t = cd,a,i,t−1 ∗ 1+
GDPt −GDPt−1

GDPt−1
∗ β1,i + β2,i , t > 2022

Forecasted growth in GDP per capita, was from the 
IHME version Y2023M01D13 and is also shown in the 
Additional file 1: Supplemental Fig. 1 [15].

A long-run growth rate in healthcare spending that 
exceeds GDP growth is unsustainable, both from a technical 
and theoretical point of view. From a technical perspective, 
a higher healthcare spending growth rate over time would 
result in healthcare consuming an unrealistically high pro-
portion of national income, approaching the full national 
budget in the limit [24]. Theoretically, there are diminish-
ing returns to investment in healthcare. Hence, at some 
point, other domains of governmental spending would be 
more welfare enhancing, leading to a tapering off of health-
care spending growth. To address this, comparable models 
assume that impacts of GDP per capita and technology on 
spending converge to some share of GDP per capita in the 
long run [23, 30, 33]. Convergence rules for income elastic-
ity and residual growth were thus applied in Eq.  4, where 
income elasticity reflected β1 in the base-year, converging to 
unity by 2050, while β2 converged to zero by 2050 [22, 23].

Step 3: Health spending was then forecasted for each age 
and health condition combination:

where demographic and epidemiological data was from 
the GBD 2021 Forecasting Collaborators’ study [20].

This project considered three health conditions not 
included in the GBD 2021 Forecasting Collaborators’ 
study [20]: well care and pregnancy-related care; impair-
ments; and, the treatment of risk factors. Well care and 
pregnancy-related care included general medical exami-
nations, pregnancy and postpartum care, family planning, 
donor, other counseling services, and social services. 
Impairment contains care for heart failure, septicemia, 
and renal failure. The treatment of risk factors, contained 
tobacco cessation interventions, treatment of obesity, 
treatment of hypertension and treatment of hyperlipi-
demia (see Additional file  1, Part 3 and Supplemental 
Table 2 for more details about the 116 health conditions) 
[11, 12]. These health conditions were modeled by varying 
the total population, aging, and spending per case while 
excluding prevalent cases.

(5)Spending
a,d,i,t = TotalPopt∗

AgeGroupPop
a,t

TotalPopt
∗
PrevalentCasesAgeGroup

a,d,t

AgeGroupPop
a,t

∗ca,d,i,t ,
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Step 4: The expenditures were then summed over age 
groups a, to estimate the total health spending for health 
condition d in year t.

The expenditures were then summed across all health 
conditions d, to estimate the health spending by type of 
care—curative health care (HCE) and long-term care 
(LTC)—for year t.

HCE was also summed across years to calculate total 
health spending (THE). In addition to the reference sce-
nario, a scenario for epidemiological growth, cost pres-
sures and improved behavioral and metabolic risk factors 
were produced (see Table 1 for a description).

To estimate how the forecasts were associated with 
population growth, aging, disease prevalence, and spend-
ing, we decomposed the forecasted total and cause-spe-
cific health expenditures into additive components of 
change and assessed their relative importance using the 
Das Gupta decomposition [35, 36].

To characterize the uncertainty of the estimated coef-
ficients and input parameters, probabilistic sensitivity 
analysis with 1000 draws from Gaussian distributions was 
used, based on means and standard errors from the input 
data [37]. For the prevalence data, Poisson distributions 
were used. The residual growth, GDP, and the income 
elasticity were assumed constant across all age, health 
condition, and year combinations. In contrast, prevalence 
was drawn independently for each health condition. The 
reported uncertainty intervals (UIs) were the means and 
2.5th and 97.5th percentiles of the 1000 estimates.

To evaluate the performance of the forecasting models 
we withheld data after 2009 and forecasted health spend-
ing. We then compared predicted values with actual val-
ues from national health accounts for the years 2010 to 
2019. We also calculated the root mean squared error 
(RMSE), mean absolute error (MAE), mean absolute per-
centage error (MAPE), and the R2. Following CD Lewis 
[38] a MAPE lower than 5% was considered highly accu-
rate, 10–20% good, 20–50% reasonable, and > 50% inac-
curate forecasting.

All values were in 2019 Billion NOK (BNOK) based on 
the GDP deflator from OECD [17, 39]. All analyses were 
conducted in StataSE 18.0.

Results
The income elasticities indicated that for each 1% 
increase in GDP per capita, HCE and LTC spending 
per case rose by 0.554% (S.E. 0.087) and 1.770% (S.E. 

(6)Spending
d,i,t =

∑19

a=1
Spending

a,d,i,t

(7)Spending
i,t =

∑116

d=1
Spending

d,i,t

0.183), respectively. The semi-elasticities for residual 
growth rates showed annual growth rates in HCE and 
LTC spending per case -independent of GDP per capita 
growth- of 1.3% (S.E. 0.3) and 0.77% (S.E. 0.5), respec-
tively. The estimates varied by specification (Additional 
file  1: Supplemental Table  3). The MAPEs were 4.4%, 
4.2%, and 6.6% in the reference, cost pressures, and epi-
demiological growth scenarios, respectively (Additional 
file  1: Supplemental Table  4 and Supplemental Figs.  2 
and 3).

In the reference scenario, the total health spending was 
forecasted to increase from 2022 to 2050, from 10.6% of 
GDP (95% UI 10.2–11.1) in 2022 to 14.3% (13.0–15.7) 
in 2050 (Fig. 1). Both HCE and LTC contributed to this 
growth (Additional file 1: Supplemental Fig. 4). In abso-
lute BNOK, the increase in spending on LTC of 173 
BNOK was more pronounced than for spending on 
HCE of 166 BNOK (Fig.  2). We observe that 26.3% of 
the increase in LTC was due to increased cost per case, 
while this constituted 66.3% of the increase for HCE. 
Conversely, 63.2% of the increase in spending for LTC 
was due to aging, which was much higher than for HCE 
of 16.7% (Fig. 2).

Both GDP and residual growth contributed to fore-
casted growth in spending. Residual growth made a 
larger contribution to total and curative health spend-
ing, whereas GDP accounted for a greater share of LTC 
spending (Additional file 1: Supplemental Fig. 5).

Among the 14 aggregate health conditions, neuro-
logical disorders increased the most from 1.7% (1.6–
1.8) to 2.7% (2.3–3.1) of GDP, surpassing mental and 
substance use disorders, which increased from 2.2% 
(2.1–2.3) to 2.4% (2.2–2.6) of GDP by 2037 (Fig. 3). Ris-
ing spending was also forecasted for most of the other 
aggregate causes, including cardiovascular diseases; 
diabetes, urogenital, blood, and endocrine diseases; 
and neoplasms.

Among the 116 health conditions, the highest spend-
ing was estimated for dementia in 2022 and in 2050 of 
42.61 BNOK (41.52–43.70) and 98.78 (85.57–113.92), 
respectively (Table 2). Dementia also accounted for the 
largest increase in spending from 2022–2050, both in 
absolute BNOK and as a percent of GDP. Most of this 
increase in spending for dementia from 2022 to 2050, 
was due to aging alone (Table  2). Large increases in 
spending were also seen for cerebrovascular disease, 
unintentional injuries (incl. falls), diabetes mellitus, and 
sense organ diseases, of which all had a large increase 
in spending due to aging. Mental disorders, with the 
highest spending in 2022, like idiopathic intellectual 
disability, schizophrenia, anxiety disorders, depres-
sive disorders, and drug use disorders, were all more 
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prevalent in younger ages and thus associated with low 
increases in spending (Table 2).

The epidemiological growth, cost pressures and reduced 
risk scenarios
We forecasted large differences when varying the growth 
in cost per case. Spending as a percent of GDP increased 
from 10.6% in 2022 to 12.3% in 2050, in the epidemiologi-
cal growth scenario and to 16.8% in the cost pressures 
scenarios (Fig. 1).

Compared with the reference scenario, improved 
behavioral and metabolic risk factors resulted in lower 
total spending (Fig.  1). The improvement in behavioral 
and metabolic risks reduced spending for some condi-
tions and increased spending for others (Figs.  3 and 4). 
Spending on diabetes in the reference scenario increased 
from 11.79 BNOK (11.63–11.94) in 2022 to 29.00 BNOK 
(26.66–31.72) in 2050, while in the reduced behavioral 
risk scenario, spending on diabetes was reduced to 10.4 
BNOK in 2050. However, spending for other conditions, 
like stroke, unintentional injuries, and sense organ dis-
eases, increased. For dementia, spending increased from 
42.6 BNOK (41.5–43.7) in 2022 to 98.78 (85.57–113.92) 
in 2050 in the reference scenario. While it increased to 
BNOK 95.9 (83.1–110.7) in 2050 in the reduced behavio-
ral risk scenario (Fig. 4).

Compared with the reference scenario, the forecasts of 
spending on mental disorders, like schizophrenia, anxiety, 

and depression, increase in the reduced behavioral risk 
scenario due to the increased total population (Fig. 3).

Discussion
This study forecasted spending for health services and 
long-term care across 116 health conditions in Norway 
from 2022 to 2050 under four scenarios. While total 
health spending increased in all scenarios, the distri-
bution by age and health condition varied by year and 
scenario. The study attributed changes over time to 
four factors: total population growth, population aging, 
changes in disease prevalence, and cost per case. Long-
term care spending increased more than other services, 
primarily due to aging. Expenditures for dementia, 
stroke, injuries, and diabetes were forecasted to rise sub-
stantially. The study also highlighted some prospects for 
reducing future diabetes-related expenditures by reduc-
ing behavioral and metabolic risks.

OECD and the European Commission also forecasted 
total spending for Norway, and our forecasts align with 
these. The OECD forecasted an increase in health spend-
ing from 10.1% of GDP in 2015 to 12.2% in 2030, an aver-
age annual growth of 0.14% per year [3]. Similarly, the 
European Commission estimated that combined health 
and long-term care spending would rise from 11% of 
GDP in 2019 to 14.5% by 2050, corresponding to an aver-
age growth rate of 0.11% per year [4]. Our forecasts of 

Fig. 1  Historic and four forecasted scenarios for health spending as % of GDP*. Notes: *Historic health account values were from OECD Health 
expenditure and financing [13] and Statistics Norway [19]. Figures for the two last years are preliminary. Historic GDP values were from OECD 
Economic Outlook 109, and the years 2021 and 2022 are forecasts [21]
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growth in health spending from 10.6% of GDP in 2022 to 
14.3%, and thus an average annual growth of 0.13, is of 
comparable magnitude.

Policy implications
Spending on health and long-term care increased in all 
scenarios, both in absolute terms and as a percentage of 
GDP, indicates that constant or reduced future spending 
on health is unlikely. Consequently, the Norwegian gov-
ernment needs to plan for growth in health spending [3].

The forecasts, which were based on the historical rela-
tions, suggest that the need for care—proxied by dis-
ease prevalence—is likely to account for a portion of 

the growth in spending, with this portion being higher 
for LTC. However, other factors, such as GDP per cap-
ita growth and residual growth, were forecasted to play 
a pivotal role in determining the extent of future health 
spending growth. These other factors could be related 
to the use of health technology and the organization of 
services.

To the extent that policy can alter these historical rela-
tionships, as reflected by the parameters in this study, 
spending growth could be mitigated through greater 
efficiency, while simultaneously retaining and recruiting 
healthcare personnel.

Given the input from the historical relations and the 
forecasted prevalence, our forecast suggested that the 

Fig. 2  Decomposed health spending changes associated with unit costs, disease prevalence, aging, and total population, reference scenario 
from 2023 to 2050. For health care expenditures and long-term care expenditures in the reference scenario (A and B) and in the reduced risk 
scenario (C and D)
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development in cost-per-case was most important in 
curative care, with less impact on long-term care. This 
finding highlights the importance of continued efforts 
to improve supply-side efficiency, particularly in special-
ist and primary care. For example, while Norway has the 
highest number of physicians per capita, it ranks among 
the lowest in physician consultations per capita [9]. Geo-
graphical consolidation might be improved, as specialist 
health services and elderly care are highly geographically 
dispersed across a relatively small population. Moreover, 
utilization of some key and often expensive services, like 
magnetic resonance imaging (MRI) usage, lies signifi-
cantly above the OECD average [10]. It will be crucial for 
governments to harness technological progress effec-
tively, particularly technologies that enhance the effi-
ciency of care provision [3].

The developments on the demand side are largely out-
side the government’s control. Increased demand due 
to an aging population was forecasted to substantially 
increase pressures on long-term care services, particu-
larly for conditions like dementia. However, the upward 
pressures on health care expenditures from increased 
demand may be largely mitigated by improving supply-
side efficiency while safeguarding population health.

An important aspect of supply-side efficiency, in a 
wide range of countries including Norway, involves the 
potential misallocation of resources between sectors, 
which stems from differing responsibilities: municipali-
ties are responsible for financing primary health care and 
long-term care, while specialist care is state-funded [40]. 
Hence, there are potential gains through targeted plan-
ning and effective integration, particularly when address-
ing the future challenges age-related conditions pose for 
municipal healthcare services [11].

A key demand side factor is the increasing public 
expectation and willingness to spend on personal health 
care as GDP grows [4, 15]. Based on the forecasts of 
increased future GDP, the willingness to spend more on 
health care services will also grow [2–4]. The demand 
will likely grow the most among those in most need of 
care, compared to the supply-side capacity, which will 
be particularly challenging among the elderly with con-
ditions like dementia [4, 23]. If the government does not 
accommodate this increased willingness to spend, a shift 
toward more privately financed services may occur [3].

The impact on healthcare expenditure from changes in 
behavioral and metabolic risk factors was relatively small. 
The input data from the GBD 2021 Forecasting Col-
laborators’ study [20] considered competing risks when 

Fig. 3  Health spending by aggregated causes, reference scenario, and reduced risk scenario, 2022–2050. *DUBE indicates diabetes, urogenital, 
blood, and endocrine diseases. **The difference is calculated by subtracting spending in the reduced risk scenario, from spending in the reference 
scenario
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forecasting the implications of reductions in risks from 
behavioral & metabolic risk factors. Compared to the ref-
erence scenario, the reduced behavioral and metabolic 
risk scenario predicted declines in age-specific preva-
lence for conditions like dementia. At the same time, this 
scenario also forecasted a larger older population, due to 
decreased mortality from diseases associated with behav-
ioral risks. Although this shift in spending from younger 
to older had little impact on total healthcare spending, 
this scenario will reduce overall disability and prema-
ture mortality and thus increase HALE substantially [20]. 
As such, it will not reduce spending substantially but 
increase performance and efficiency by having a healthier 
population living longer. As the population ages, if any 
related policies could raise the proportion of the popu-
lation that is working, thereby boosting GDP, it could 
potentially also mitigate the growth of health care spend-
ing as a percentage of GDP.

Limitations
Long-term forecasting, and especially of health care 
spending, is inherently uncertain [41]. For example, 
new technology, like new weight loss treatments, may 
impact on risk factors and diseases and thereby change 

the prevalence and management. In addition, this study 
has several limitations. First, the model only partially 
accounted for a potential heterogeneous effect of GDP 
per capita, prices, and technological advancement on 
the cost per case across different health conditions. It 
assumed that the development of spending per case was 
uniform, within the type of care, and proportional to the 
spending patterns observed in 2019 by age and disease. 
Second, our estimates may be biased as health spend-
ing and GDP could be correlated due to various factors, 
including unmeasured third variables, that were not 
accounted for in our regressions [42]. Additionally, the 
causal relationship between health spending per case and 
GDP per capita could be bidirectional [43]. Third, the 
model does not separate treatment proportion, volume of 
care, intensity of care, and price for each health condition 
and age group but models these jointly. Fourth, this study 
relied on estimates and forecasts from other studies, 
which themselves contain uncertainties due to data limi-
tations, although we did propagate uncertainty intended 
to capture this. Fifth, the model did not account for any 
changes in cost per case resulting from future changes 
in immigration. Also, our estimates assumed constant 
patterns of spending for comorbidities. However, these 

Fig. 4  Decomposed changes in health spending associated with unit costs, disease prevalence, aging, and total population for the 20 health 
conditions with the largest increase in spending in the reference scenario, 2022–2050. Note: Spending on the top 20 health conditions in the figure 
constitutes 66% of total spending in 2050
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comorbidity patterns may change over the coming dec-
ades, and our estimates cannot account for such changes. 
Sixth, while we have tested the model on a “left out” 
period of historical data, this “left out” period covered 
only 10 year, which was less than our forecasts of spend-
ing of 28  years. Finally, our UIs only captured a sub-
set of uncertainty. They do not capture the uncertainty 
from the decisions about the model and one of the data 
sources did not have any estimates of uncertainty. Hence, 
the UIs should be considered a lower bound.

Conclusions
Norwegian health spending was forecasted to grow in 
four scenarios, highlighting the need for policymakers 
to prepare for this rise. The growth was expected to be 
more pronounced in long-term care compared to other 
health services. However, government policies can shape 
the trajectory of health expenditures, depending on how 
resources are allocated within the healthcare system.
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