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Population 
The study selected individuals with type 1 diabetes age 18 or older from the NDR. The NDR has been 

linked through the Swedish personal identity number to inpatient and outpatient specialist data, 

prescription, demographic and socioeconomic registers. 

 

Supplementary Figure S1 shows a flowchart of study inclusions and exclusion. Study inclusion was 

chronological, and individuals with insulin pump therapy were selected on the basis of the first entry of 

pump status in the Swedish National Diabetes Register (NDR). As of 2002, 107 MDI users switched to 

pump the same year as matched as controls but after the original index date. Controls who switched to 

pump were not replaced, which led to a small attrition of the MDI group over time. The original sample, 

which included all years starting in 2002, contained 14,282 unique individuals (pump = 5,010 (including 

748 switchers); MDI = 9,272 (excluding 748 switchers)). From inclusion in the study in 2002 until 2005, 

54 individuals switched from MDI to insulin pump treatment. At baseline for the cost analyses, these 

individuals were part of the pump group. A total of 91 matched controls switched to pump treatment the 

same year as entry in the study as of 2005 and were consequently coded as pump users from the start of 

the study. One switcher was missing information in LISA for the year of MDI status and was eliminated 

from the number of unique individuals on MDI. 

 

Definition of continuous use of insulin pump  
Since there were gaps between appointment entries and missing information about treatment status for 

appointments entered in the NDR, we used two different criteria for continuous use of insulin pump - 

one strict and one liberal. The strict definition required at least one appointment with information about 

treatment status entered in the NDR every year. The liberal definition allowed for occasional missing 

information about treatment status or gaps of up to 24 months between annual appointments. The main 

analysis used the liberal definition, since it is assumed that this definition accommodates the practice 

that doctors normally note when they change therapy but not always all aspects of treatment that are 

unchanged since the last appointment 

 

Details of the design and analysis 
The aim of this study was to compare individuals who switch from standard treatment (multiple daily 

injections of insulin) to an insulin pump. This is slightly more complex than a simple new user design 

comparing individuals who initiate treatment with one of two alternative treatments A and B. In such a 

simple case there is a well-defined index date, i.e., the day of treatment initiation, where we can assess 

values for potential confounders that can be used to analytically compensate, for example propensity 

score matching or regression modelling. 
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The fact that individuals were allowed to switch treatment only once simplified our study. If individuals 

are allowed to switch back and forth between the old and new treatment, the new (true) time-dependent 

exposure is influenced by the previous exposure, leading to time-dependent mediation and confounding. 

This can be addressed by more sophisticated methods, such as marginal structural models (1) in a novel 

approach by Røysland (2), but adds significant complexity to the design, analysis and interpretation.  

 

Even a simpler design, such as our study, that compares individuals who switch from a standard to new 

treatment (but not back again) to individuals who remain on the standard treatment, add several 

challenges to the simple A versus B new user design. The first challenge is to find a suitable control to 

each individual who switches to the new treatment. The second challenge is to establish an index date 

for the controls. The method employed in our study addresses both of these challenges. 

 

One key to finding suitable controls is to use the Rubin’s framework for causal inference, where a 

control represents the counterfactual outcome of an individual who switches to the new treatment, i.e., 

the outcome that would have been seen if an individual had remained unexposed to the new treatment. 

This leads us to select those who have the same values of potential confounders as the exposed 

individual but remained unexposed at the time of exposure. 

 

However, it is very difficult to find an individual who is an exact match on a large number of variables. 

In the simple A vs. B new user design, this is often handled by matching a summary, such as the 

propensity, score, which has the property of balancing, i.e., conditional on the propensity score, both 

exposed and unexposed, having the same distribution of values for the confounders. 

 

The propensity score is defined as the conditional probability of being exposed, given the values of the 

potential confounder, or  for a binary exposure Z and a vector X of confounders. We 

use a generalization described in Lu (3) of the propensity score to a situation where there are repeated 

observations of the potential confounders and exposure at some point in time. The propensity score used 

is essentially the conditional probability of being exposed in some interval starting at time t, given that 

the individual is till unexposed just prior to time t, and given the values of the variables X, or in 

mathematics, . In order to handle the fact that this probability depends 

on the time interval, we divide by  and let . This turns the probability into a hazard. Just as we 

can use logistic regression to estimate the propensity score, we can use Cox regression 

 with time-updated covariates to estimate the hazard. Since the Cox regression 

includes a baseline hazard function that is the same for everyone, we can use the estimated risk score 

 as a basis for matching. The complete proof can be found in (3).  

 

It is important that the values of the covariates used to find a control for an exposed individual who are 

exposed at time t be measured prior to time t and thus not influenced by future exposure. This is 

analogous to the simple propensity score where confounders must be observed prior to the index, as well 

as to the use of Cox regression with time-updated covariates where the covariates must be measured 

prior to an event. 
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Definition of diagnoses and procedures, as well as costing strategy 
Supplementary Table S1 lists the main diagnoses and/or procedure codes included in this study to 

identify events related to diabetes, diabetic conditions and comorbidities. All data were classified using 

International Classification diseases 10th revision, ICD-10, and procedure codes in accordance with the 

system for classification of healthcare procedures of the Swedish National Board of Health and Welfare 

(4). 

 

To assign costs to inpatient and outpatient specialist appointments in the National Patient Register, the 

DRG code registered for each appointment was linked to the corresponding yearly DRG weight, 

provided by the National Board of Health and Welfare (5; 6). DRG weights are a relative measure of 

care and treatment costs for an average patient in each DRG group. Thus, for some patients, the DRG 

weight-based cost will overestimate the true healthcare cost and for others the true cost will be 

underestimated (5). DRG weights were missing for outpatient appointments between 2005 and 2007. 

DRG codes for these years were subsequently linked with DRG weights for 2008. If DRG codes or 

weights were missing in the data provided by the National Board of Health and Welfare, costs were 

assigned to appointments using the main diagnosis in the National Patient Register and a cost estimate 

for the main diagnosis was taken from the Cost Per Patient Database for 2013. Approximately 2.9% of 

person-years had missing DRG weights in outpatient data from the National Patient Register, while the 

corresponding figure for inpatient data was 1.5%. Costs of hospitalizations that included two years were 

allocated proportionally to each year  

 

Drug costs were summarized both including and excluding costs for insulin pumps and disposables, 

defined by the ATC group Y92, which includes insulin pumps, test strips and injection materials. Insulin 

was included in basic medication costs (ATC group A10) along with other relevant diabetes drugs 

 

Swedish setting: Financing of insulin pumps, disposables and insulin 
Individuals with diabetes and insulin treatment are exempted from paying fees for insulin, insulin 

pumps, disposables and glucose monitoring devices. During the study period of 2005-2013, insulin 

pumps and disposables were eligible for reimbursement and were included in the national 

pharmaceutical benefits scheme per decisions by the Dental and Pharmaceutical Benefits Agency 

(TLV). However, starting on December 1, 2013, responsibility for financing insulin pumps and 

disposables was transferred to the healthcare regions. Some regions had already organized local 

procurement of insulin pumps and disposables. The Swedish Agency for Health Technology Assessment 

and Assessment of Social Services (SBU) has reported that counties that had initiated procurement 

processes before 2013 received lower prices for insulin pumps (7). Publicly available price information 

from procurement processes suggest 20-25% lower prices than the previous national average. Thus, 

current costs of insulin pump therapy may be lower, depending on procurement prices for insulin pumps 

and disposables.  

 

The National Prescribed Drug Register uses list prices at pharmacies for costs of medication and 

disposables. While this represents actual costs for all reimbursed prescription drugs, two features related 

to procurement for pumps, disposables and test strips for blood glucose measurement in some counties 

and study years could not be accounted for. Some counties may have had lower actual costs per patient 

for insulin pump therapy (and blood glucose measurement) by virtue of local contracts after 

procurement. On the other hand, the local contracts may indicate that the study data underestimated the 

volume of disposables, as they include only items distributed by pharmacies, and some of the counties 

with procurement contracts organized their own distribution chains. Those two features of real-world 

data have a conflicting impact on the average cost per individual receiving pump therapy. 
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Graphic distributions of baseline and cost data  
Supplementary Figure S2 panels A-C show the distribution of age, diabetes duration and HbA1c (IFCC 

mmol/mol) at baseline, defined by the index date for all unique individuals and by study group. 

Supplementary Figure S3 panel A shows the distribution of total annual cost per person-year (n=73,920) 

broken down by study groups showing a thin tail of person-years with costs exceeding $30,000 for both 

pump and MDI therapy. Supplementary Figure S3 panels B and C present the same data but by 

subgroups of person-years below and above the cutoff point for an annual cost of $30,000. 

Supplementary Figure S3 panel B depicts approximately 93% of the total person-years and shows that 

the distribution of costs for pump therapy are skewed to the right compared with MDI. The remaining 

7% of person-years exhibit similar distributions (Supplementary Figure S3 panel C), indicating that both 

study groups have individuals with high costs for some years. 
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Supplementary Figure S1. Flow chart for selecting study cohort from the Swedish National Diabetes 

Register (NDR). 
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Supplementary Figure S2. Distribution of age (years, panel A), diabetes duration (years, panel B), and 

HbA1c (mmol/mol, panel C) on the index date. Pump therapy (solid line; n=5,010) and multiple daily 

injection (MDI, dashed line; n=10,020). 
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Supplementary Figure S3. Distribution of total annual costs per person-year in 2005-2013 for pump 

therapy (solid line) and multiple daily injections (MDI, dashed line). All costs are indexed to 2013 

values. Panel A shows all observations (n=73,920); panel B shows observations with annual costs < 

$30,000 (n=68,818); and panel C shows observations with annual costs ≥$30,000 (n=5,102). 
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Supplementary Figure S4. Mean annual costs 2005-2013 for people with type 1 diabetes and insulin 

pump and multiple daily injections. By cohort specification strategies (see Table S 3). All costs are 

indexed to 2013 values. Fig 1A: Cohorts A and B; and Fig 1B Cohorts C and D. 
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Supplementary Table S1. ICD-10 classification of diabetic complications and other diseases 

 

Diabetic complication or other disease  ICD 10 diagnosis or procedure code by Nomesco 

Type 1 diabetes main diagnosis E10 

Diabetes complications  

Ketoacidosis without/with coma E10.1A, E10.0A, R40.2 

Unspecified hyperglycemia R73.9 

Hypoglycemia without/with coma E10.6A, E10.0C, R40.2 

Coma (unspecified) E10.0 

Hyperglycemia 
E10.0, E10.1, E11.0, E11.1, E12.0, 12.1, E13.0, 13.1, E14.0, 
E14.1 

Diabetic foot E10.6D 

Eye disease including diabetic retinopathy H00-H59, E10.3 

CVD  

Ischemic heart disease* I22-I25 

Acute myocardial infarction  I21 

Angina pectoris  I22 

Stroke I61, I63, I64 

Periphery vascular disease, PVD 
ICD: I70.2, I73.1, I73.9, I79.2, E10.5, E14.5,  

Procedure codes: NEQ19, NEQ99, NFQ09, NFQ19, NFQ99, 
NGQ09, NGQ11, NGQ99, NHQ09, NHQ11 

Heart failure I50 

Atrial fibrillation I48 

Kidney disease E10.2, N18 

Severe kidney disease 
Z49.0, Z49.9, Z94, Z99.2 

Procedure codes: (Dialysis) DR015, DR016, DR017; 
(Transplantation) KAS10, KAS20, V420 

Other kidney disease 
N00-N08, N10-N19, N28.9,  

E10.2, E10.7, E10.8, E11.2, E11.7, E11.8, E14.2, E14.7, E14.8 

Other  

Liver disease K70-74 

Cancer C00-C97 

Mental illness F20-29, F30-39 

* Ischemic heart disease excluding acute myocardial infarction and angina pectoris 
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Supplementary Table S2. Description of socioeconomic and demographic variables. 

 

Variable name Description in data source   Variable adjustments 

Sickness benefit 

The variable on sickness benefits captures the income paid by the 
Swedish Social Insurance Agency if the individual is ill longer than 14 
days. The employer is responsible for sick pay during the first 14 days of 
illness and it is not entered separately in national income taxation 
registers. The variable includes benefits due to sick leave, work injuries 
and rehabilitation 

Missing values are coded to zero if the same 
individual had an appointment, picked up a 
prescription or died the same year.  

Unemployment benefit 

In Sweden, unemployment benefits are available for unemployed 
individuals who meet certain requirements, such as being fully or partly 
unemployed and being available for work at least three hours per day. The 
variable captures both basic unemployment compensation and income-
related benefits. 

Missing values are coded to zero if the same 
individual had an appointment, picked up a 
prescription or died the same year. 

Early retirement benefit 
The variable on early retirement captures allowances for individuals 
younger than 65 years with permanent reduced work capacity due to 
illness, injury or disability 

Missing values are coded to zero if the same 
individual had an appointment, picked up a 
prescription or died the same year. 

Disposable income 
The sum of any factor income and taxable and nontaxable income 
payments. The value may be negative.  

Negative values coded to zero. 

Education Highest level of education. SUN code, seven levels. 

Based on the seven levels variable, a three-
level variable was generated: below 10 years of 
education, 10-12 years of education, and 
college or university education. 

Marital status 
Marital status coded in seven categories (unmarried, married, divorced, 
widow/widower, partnership, dissolved partnership, surviving partnership)  

Recoded to two categories: married (married, 
partnership) or unmarried (unmarried, divorced, 
widow/widower, dissolved partnership, surviving 
partnership) 

Sex Man, woman  

Data sources: Longitudinal integration database for health insurance and labour market studies (LISA). Statistics Sweden, Background Facts 2016:1 

Integrated database for labour market research, www.scb.se; Swedish Social Insurance Agency, www.forsakringskassan.se. 
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Supplementary Table S3. Definition of study cohorts – strategies for classifying continuous treatment 

and for imputation of missing data in matching. 

 

Cohort 
Definition of continuous use 
of insulin therapy 

Imputation method for missing data 

A1 (main analysis) Liberal LVCF + FVCB + single stochastic imputation 

A2 Strict LVCF + FVCB + single stochastic imputation 

B1 Liberal FVCB 

B2 Strict FVCB 

C1 Liberal LVCF 

C2 Strict LVCF 

D1 Liberal No imputation 

D2 Strict No imputation 

 

LVCF – last value carried forward; FVCB – first value carried backwards. 
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Supplementary Table S4. Annual resource use and annual costs in 2005-2013 for individuals with type 1 diabetes, insulin pump and 

multiple daily injection therapy.  

 

 Pump therapy MDI P-value*  

 n=4,991 n=9,247  

 25,610 person-years 48,310 person-years  

Resource use (number of events)    

Inpatient and outpatient events 2 (1 ‒ 4) 2 (1 ‒ 4) <0.001 

Inpatient event 0 (0‒0) 0 (0‒0) 0.003 

Healthcare costs (in $)    

Outpatient costs 907 (498 ‒ 1,844) 767 (492 ‒ 1,605) <0.001 

Inpatient costs 0 (0‒0) 0 (0‒0) 0.003 

Medication costs excl. disposables 1,077 (804 ‒ 1,470) 1,212 (885 ‒ 1,672) <0.001 

Medication costs incl. disposables 5,135 (3,271 ‒ 7,617) 1,879 (1,257 ‒ 2,809) <0.001 

Lost production (in $)    

Total lost production 0 (0 ‒ 1,566) 0 (0 ‒ 1,228) <0.001 

Sickness benefits (all) 0 (0 ‒ 0) 0 (0 ‒ 0) <0.001 

Sickness benefits (benefits>0) 3,086 (959 ‒ 8,781)  3,178 (998 ‒ 9,196) 0.211 

Early retirement benefits (all) 0 (0 ‒ 0) 0 (0 ‒ 0) 0.638 

Early retirement benefits (benefits>0) 15,367 (10,623 ‒ 20,679) 15,766 (11,897 ‒ 20,080) 0.151 

Total costs (in $) 8,072 (4,986 ‒ 15,161) 3,651 (2,212 ‒ 10,140) <0.001 

 

Data are medians (IQR). * Wilcoxon Rank sum test. 
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Supplementary Table S5. Healthcare events for selected diagnoses including diabetic complications in 2005-2013 for people with type 1 

diabetes and insulin pump or multiple daily injections. 

Healthcare event (appointment or 

hospitalization)* 

Insulin pump (n=4,991, N=25,610) MDI (n=9,247, N=48,310)  

Events/ 1000 

person years 
(95% CI) 

Events/ 1000 

person years 
(95% CI) P value 

Type 1 diabetes main diagnosis 1,376 (1,354 ‒ 1,398) 1,210 (1,196 ‒ 1,224) <0.001 

Diabetes complications      

Ketoacidosis without/with coma 14.4 (12.7 ‒ 16.2) 11.9 (10,7 ‒ 13,1) 0.018 

Unspecified hyperglycemia 11.3 (9.8 ‒ 12.8) 6.9 (5.9 ‒ 7.8) <0.001 

Hypoglycemia without/with coma 7.2 (6.1 ‒ 8.4) 7.9 (7.0 ‒ 8.8) 0.388 

Coma (unspecified) 4.8 (3.9 ‒ 5.8) 4.9 (4.2 ‒ 5.6) 0.915 

Hyperglycemia 24.9 (22.6 ‒ 27.3) 21.8 (20.1 ‒ 23.5) 0.033 

Diabetic foot 16.1 (12.1 ‒ 20.1) 11.5 (9.4 ‒ 13.6) 0.027 

Eye disease including diabetic retinopathy 749 (730 ‒ 768) 670 (657 ‒ 683) <0.001 

CVD      

Ischemic heart disease 9.4 (8.0 ‒ 10.9) 8.5 (7.4 ‒ 9.5) 0.277 

Acute myocardial infarction  4.5 (3.5 ‒ 5.4) 3.9 (3.3 ‒ 4.4) 0.260 

Angina pectoris  8.5 (7.1 ‒ 10.0) 10.5 (9.3 ‒ 11.8) 0.052 

Stroke 3.4 (2.5 ‒ 4.3) 3.4 (2.8 ‒ 4.1) 0.946 

Periphery vascular disease, PVD 29.4 (23.6 ‒ 35.2) 40.0 (35.8 ‒ 44. 3) 0.004 

Heart failure 5.2 (3.9 ‒ 6.6) 6.2 (5.2 ‒ 7.3) 0.276 

Atrial fibrillation 4.4 (3.0 ‒ 5.8) 1.6 (1.1 ‒ 2.1) <0.001 

Kidney disease‡ 91.1 (79.0 ‒ 103.1) 62.8 (56.7 ‒ 68.9) <0.001 

Severe kidney disease‡ 301 (230 ‒ 373) 266 (218 ‒ 314) 0.408 

Other kidney disease‡ 372.3 (355 ‒ 389) 304.1 (293 ‒ 315) <0.001 

Other      

Liver disease 0.3 (0.1 ‒ 0.6) 1.3 (0.6 ‒ 2.0) 0.057 

Cancer 36.8 (29.0 ‒ 44.7) 31.3 (26.6 ‒ 35.9) 0.204 

Mental illness 56.2 (49.2 ‒ 63.2) 49.7 (44.7 ‒ 54.7) 0.137 

 

* Diagnostic and procedure codes specified in Supplementary Table S1 . † 598 of these individuals switched treatment status from MDI to insulin pump 

during study period 2005-2013. ‡ Number of unique individuals with at least one contact (pump; MDI) kidney disease (353; 593); severe kidney disease 

(112; 193); other kidney disease (1668; 2986). Values are number of events per 1,000 person-years. 
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Supplementary Table S6. Factors Socioeconomic and demographic factors associated with the annual risk of having at least one inpatient 

admission, at least one period of sick leave, and at least one period of unemployment in 2005-2013. 

 

Variable Inpatient admission  Sick leave  Unemployment  

 OR 95% CI OR 95% CI OR 95% CI  

Pump therapy (reference MDI) 1.087 (1.027 ‒ 1.151) 1.265 (1.184 ‒ 1.353) 0.821 (0.736 - 0.915) 

Man (reference woman) 0.648 (0.612 ‒ 0.687) 0.473 (0.441 ‒ 0.507) 0.934 (0.846 ‒ 1.031) 

Married (reference 
single/divorced/widowed) 

0.926 (0.870 ‒ 0.987) 1.033 (0.961 ‒ 1.109) 0.801 (0.704 ‒ 0.911) 

Disposable income 0.844 (0.817 ‒ 0.872) 1.284 (1.231 ‒ 1.339) 0.926 (0.885 ‒ 0.968) 

Level of education (reference 10-12 
years) 

      

<10 years 1.385 (1.281 ‒ 1.498) 0.855 (0.766 ‒ 0.953) 0.672 (0.576 ‒ 0.785) 

College / University 0.753 (0.708 ‒ 0.802) 0.673 (0.628 ‒ 0.722) 0.596 (0.531 ‒ 0.668)  

Age group (reference 18-27 years)       

28-37 years 1.351 (1.251 ‒ 1.460) 2.277 (2.062 ‒ 2.514) 1.377 (1.189 ‒ 1.594) 

38-47 years 1.188 (1.087 ‒ 1.299) 2.268 (2.037 ‒ 2.526) 1.025 (0.873 ‒ 1.204) 

≥48 years 1.692 (1.552 ‒ 1.844) 2.063 (1.848 ‒ 2.303) 0.751 (0.630 ‒ 0.895) 

 

OR – odds ratio. Based on 64,021 person-years for 13,942 unique individuals; pump therapy n=4,935; MDI n=9,007; both including switchers. Population-

averaged logit model with robust SEs and controlling for year fixed effects in longitudinal data. 
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Supplementary Table S7. Factors associated with the total annual cost in 2005-2013: Model 1 – No covariate adjustment; Model 2 – 

Adjusting for demographic and socioeconomic factors; Model 3 – as Model 2 with year fixed effects added. 

 

Variable Model 1  Model 2  Model 3  

 Coefficient 95% CI Coefficient 95% CI Coefficient 95% CI 

Pump therapy (reference MDI) 0.523 (0.496 – 0.550) 0.515 (0.490 – 0.539) 0.527 (0.503 – 0.551) 

Man (reference woman)   -0.226 (-0.251 – 0.202) -0.228 (-0.252 – -0.203) 

Married (reference single/divorced/widowed)   -0.0112 (-0.037 – 0.014) -0.0166 (-0.042 – 0.009) 

Disposable income   -0.0683 (-0.081 – -0.056) -0.0528 (-0.066 – -0.040) 

Level of education (reference 10-12 years)       

<10 years   0.163 (0.127 – 0.199) 0.161 (0.125 – 0.197) 

College / University   -0.176 (-0.199 – -0.152) -0.167 (-0.191 – -0.143) 

Age group (reference 18-27 years)       

28-37 years   0.228 (0.200 – 0.256) 0.229 (0.196 – 0.262) 

38-47 years   0.317 (0.284 – 0.350) 0.327 (0.295 – 0.359) 

≥48 years   0.546 (0.510 – 0.583) 0.574 (0.538 – 0.610) 

Constant 10.33 (10.32 – 10.35) 11.13 (10.98 – 11.27) 10.72 (10.57 – 10.87) 

Year fixed effects No  No  Yes  

Number of observations 73,788  64,021  64,021  

Number of unique individuals 14,234  13,942  13,942  

 

Coefficients measure higher (+) or lower (-) cost compared to reference group. Population-averaged semi-logarithmic panel data regression analysis 

controlling for year fixed effects and with robust SEs. Coefficients multiplied by 100 show the percentage effect of the variable on total annual costs, i.e. 

Model 2 indicates that men have 22.6% lower annual costs than women, all else being equal. 
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Supplementary Table S8. Annual total costs and annual healthcare costs in 2005-2013, insulin pump 

and multiple daily injections therapy. By subgroups of cohort A1.   

Subgroup (n) Total annual costs ($, mean)  

 Pump therapy MDI Difference 95% CI P value 

Insulin pump therapy        

Start at age >18 years* 
(n=2,777) 

14,059 10,493 3,566 3,053 4,079 <0.001 

≥6 years (n=6,046) 13,646 9,310 4,336 4,069 4,603 <0.001 

Diabetes duration       

<20 y (n=7,827) 9,790 6,557 3,233 3,018 3,448 <0.001 

≥20 y (n=6,411) 16,028 11,647 4,381 4,002 4,760 <0.001 

HbA1c % (mmol/mol)       

<6.5 (<48) (n=1,236) 12,143 7,791 4,353 3,684 5,021 <0.001 

6.5–8.5 (48-69) (n=8,165) 12,824 8,083 4,741 4,475 5,007 <0.001 

≥8.6 (≥70) (n=4,837) 13,309 10,966 2,343 1,903 2,782 <0.001 

Age (years)       

18-27 (n=5,726) 9,027 5,998 3,030 2,790 3,270 <0.001 

28-37 (n=3,265) 11,918 8,155 3,763 3,363 4,163 <0.001 

38-47 (n=2,656) 14,908 10,244 4,664 4,127 5,201 <0.001 

≥48 (n=2,591) 18,846 14,362 4,484 3,822 5,147 <0.001 

Sex       

Man (n=6,938) 11,739 7,945 3,794 3,479 4,110 <0.001 

Woman (n=7,300) 13,936 10,044 3,891 3,586 4,197 <0.001 

       

 Annual healthcare costs† ($, mean) 

Insulin pump therapy       

Start at age >18 years* 
(n=2,777) 

4,198 3,826 372 10 734 0.044 

≥6 years (n=6,046) 3,562 3,257 305 125 485 0.001 

Diabetes duration       

<20 y (n=7,827) 2,586 2,529 57 -92 206 0.456 

≥20 y (n=6,411) 4,675 4,348 326 52 601 0.020 

HbA1c % (mmol/mol)       

<6.5 (<48) (n=1,236) 2,984 2,905 80 -399 558 0.744 

6.5–8.5 (48-69) (n=8,165) 3,402 2,863 539 354 724 <0.001 

≥8.6 (≥70) (n=4,837) 4,238 4,490 -252 -568 64 0.118 

Age (years)       

18-27 (n=5,726) 2,636 2,504 132 -51 314 0.157 

28-37 (n=3,265) 3,122 3,066 56 -218 330 0.690 

38-47 (n=2,656) 3,956 3,420 536 159 913 0.005 

≥48 (n=2,591) 5,713 5,487 225 -266 717 0.369 

Sex       

Man (n=6,938) 3,203 2,930 273 49 497 0.017 

Woman (n=7,300) 4,004 3,869 135 -80 351 0.217 
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* ≥1 registration of multiple daily injections in NDR before index date for insulin pump. †Outpatient 

specialist appointments and inpatient events, no medication or disposables. All costs are indexed to 2013 

values. 

 

Supplementary Table S9.  Annual total costs and annual healthcare costs insulin pump and multiple 

daily injections in 2005-2013. By alternative cohort specifications A1-D2 as specified in Table S3. 
 

*Outpatient specialist appointments and inpatient events, no medication or disposables. All costs are 

indexed to 2013 values. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cohort specification Total annual costs ($, mean) 

 
Pump therapy MDI Difference 95% CI P value 

A1 (n=14,238) 12,928 9,005 3,923 3,703 4,143 <0.001 

A2 (n=8,840) 12,567 8,389 4,179 3,882 4,476 <0.001 

B1 (n=12,069) 12,856 9,046 3,809 3,583 4,036 <0.001 

B2 (n=4,847) 12,444 8,129 4,315 3,950 4,680 <0.001 

C1 (n=7,892) 12,817 8,606 4,212 3,909 4,514 <0.001 

C2 (n=5,367) 12,578 7,946 4,632 4,265 5,000 <0.001 

D1 (n=4,955) 12,150 8,566 3,584 3,221 3,947 <0.001 

D2 (n=3,635) 11,835 8,058 3,777 3,359 4,194 <0.001 

       

 Annual healthcare costs* ($, mean) 

A1 (n=14,238) 3,637 3,404 233 77 388 0.003 

A2 (n=8,840) 3,788 3,304 484 271 696 <0.001 

B1 (n=12,069) 3,439 3,327 112 -42 266 0.155 

B2 (n=4,847) 3,494 3,022 471 216 727 <0.001 

C1 (n=7,892) 3,491 3,297 194 -14 402 0.067 

C2 (n=5,367) 3,537 2,971 566 315 818 <0.001 

D1 (n=4,955) 3,293 3,186 107 -137 350 0.391 

D2 (n=3,635) 3,278 2,918 359 81 637 0.011 
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