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1 Variable definitions

Table S1: Covariate definitions

Variable Definition/comment Type
Birth year Integer
Age (index year) Attained age during the calendar year of the index date Integer
Woman Binary
Education (highest) Attained education (0 = primary, 2 = tertiary) Categorical
Household disposable income decile Position in the national income distribution (decile) Integer
Born in Sweden or Nordic country Binary
Background data missing (t-1) No background data in SCB’s registers on Dec 31 t-1. Binary
Mover Moved across municipalities. Binary
Municipality code Numerical code for each municipality Integer
PCC code (FE) Numerical code for each PCC Integer
Start date (registration) Date of the current PCC registration (start of index spell) Integer
Duration (registration spell) Days lapsed since start of index spell on index date Integer
Registered in t-2 Was registered at a PCC 2 years before index date Binary
Registered in t-3 Binary
Registered in t-4 Binary
Switched PCCs (2-4 yrs pre) At least one switch in t-2 – t-4 (within the region). Binary
Switched GP (2-4 yrs pre) (Possibly within the same PCC.) Binary
First diag asthma First chronic disease was asthma Binary
First diag dementia Binary
First diag depression Binary
First diag diabetesT2 Binary
First diag hypertension Binary
First diag heart failure Binary
First diag COPD Binary
First diag IHD Binary
Index year Calendar year of index date Integer
Any GP visit (pre) ≥ 1 GP visit 1-4 years before index date Binary
No. GPs seen (pre) Number of unique GPs seen 1-4 years before index date Integer
No. GP visits (pre) Number of GP visits 1-4 years before index date Integer
Any GP visit (3-4 yrs pre) (. . . ) 3-4 years before index date Binary
No. GPs seen (3-4 yrs pre Integer
No. GP visits (3-4 yrs pre) Integer
No. nurse visits (3-4 yrs pre) Number of nurse visits at a PCC Integer
Any OOH visit (3-4 yrs pre) Any visit at OOH clinic Binary
Any ED visit (3-4 yrs pre) Any visit at hospital emergency department Binary
Any unplanned hospitalization (3-4 yrs pre) Binary
Any GP visit (1-2 yrs pre) (. . . ) 1-2 years before index date Binary
No. GPs seen (1-2 yrs pre) Integer
No. GP visits (1-2 yrs pre) Integer
No. nurse visits (1-2 yrs pre) Integer
Any OOH visit (1-2 yrs pre) Binary
Any ED visit (1-2 yrs pre) Binary
Any unplanned hospitalization (1-2 yrs pre) Binary
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2 Study population

This section details the included chronic conditions and the construction of the study popu-

lation.

2.1 Included chronic diagnoses

Table S2 shows the diagnosis codes used to select patients with a first chronic condition. The

codes refer to the WHO ICD10 classification; some codes come from the KSH97P, which is

a shortened version of the Swedish ICD10 version developed to facility coding in primary

care.

Table S2: Diagnosis codes

Chronic condition(s) Diagnosis codes (ICD10 or KSH97P)
Asthma J450, J450A, J450B, J450W, J451, J451A, J451W,

J458, J459, J45-P, J469
Dementia F000, F001, F002, F009, F01-, F011, F012, F013,

F018, F019, F020, F021, F022, F023, F024, F028,
F039, F03-P, F107A, G31.8,G31.1, G30-, G300,
G301, G308, G309, F03P, G318, G311, G30, F01

Depression/Anxiety F321, F322, F328, F329, F33-, F330 F331, F332,
F333, F334, F338, F339, F32-, F320, F341, F348,
F349, F380, F381, F388, F399, F39-P, F412, F40-,
F400, F401, F402, F402B, F402F, F402G, F402W,
F408, F409, F410, F411, F412, F413, F418, F419,
F419P, F42-, F420, F421, F422, F428, F429, F431,
F43.1 F32, F33, F39, F40, F41, F42

COPD J440, J449, J449P, J44P, J44- , J44.-
Diabetes E11, E12, E13, E14
Hypertension I10.9, I11.9, I12.0, I12.9, I13.1, I13.9, I15.1, I15.2,

I15.8, I15.9, I13-P, I10-, I15-
Heart failure I50, J81, I110, I130, I132, I140, I420, I42P, I42-P
IHD/angina I21-P, I214B, I214W, I230, I231, I250, I200, I209P,

I200, I201, I208, I209, I210, I211, I212, I213, I214,
I214A, I214X, I219, I220, I221, I228, I229, I232,
I238, I240, I241, I248, I249, I251, I252, I256, I255,
I258, I259
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2.2 Construction of study population

Of the >1.4 million residents in the region over our study period, 241,425 individuals were

i) registered at a PCC and ii) diagnosed with one of the above chronic conditions for the

first time in 2009-2015. Figure S1 shows how we sequentially excluded more individuals

to arrive at the final study population. Notably, the exclusion of individuals with another

chronic condition led to a substantial reduction in the sample size (61,930 patients excluded

due to that condition).

Figure S1: Construction of the study sample
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3 Entropy balancing

We obtained entropy balancing weights for two sets of background characteristics:

1. Variables measuring prior primary care utilization (i.e., any and number of GP visits

+ number of nurse visits; 1-2 and 3-4 years prior to index date). These variables were

theoretically motivated.

2. Unbalanced variables, defined as variables with standardized means differences (SMD)

> 0.05. The SMD is defined as SMD =
mt−mc√

0.5(s2
t +s2

c)
.1 SMDs above 0.1 (10%) are com-

monly viewed as indicating meaningful imbalance [?] , thus our threshold for inclusion

was conservative.

One exception from 2. was that one covariate with high SMD – the number of GPs

seen – was left out of the balancing, the reason being that it was very similar to another

included variable – the number of GP visits. In a sensitivity analysis, we added this variables

as a regular control variable in the regressions, together with some additional conceptually

important variables (any ED visits, any unplanned hospitalization, any OOH clinic visit; 1/2

and 3/4 years prior to index date).

In the second step, we used the EB algorithm obtain weights balancing the groups on the

first two moments (mean and variance) of the selected background characteristics.

1m is the mean, s2 is the sample variance, t indicates the treatment/named GP group and c the control/no
named GP group.
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4 Descriptive statistics for full set of background charac-

teristics

Table S3 shows descriptive statistics for the full set of background characteristics (defined

in S.1 for definitions). By definition, patients need not be living in the region for the entire

pre-period. Individuals who moved, or were born, into the region in the first 3 years of the

pre-period have 0 on the care utilization variables. Time-varying characteristics are measured

on December 31 year t-1.

Table S3: Descriptives

Named GP No named GP

Variable N Mean SD N Mean SD SMD

Birth year 23762 1964 66.5 42301 1969 74 -.058

Age (index year) 23762 47.4 66.5 42301 44.2 73.9 .0452

Woman 23762 .522 .5 42301 .503 .5 .0373

Education (highest) 23762 .889 .778 42301 .939 .806 -.0626

Household disp. inc. decile 23762 5.64 2.86 42301 5.36 2.98 .097

Born in Sweden/Nordic 23762 .883 .321 42301 .849 .358 .102

Background data miss. (t-1) 23762 .00101 .0318 42301 .00128 .0357 -.00789

Mover 23762 .0615 .24 42301 .111 .314 -.176

Municipality code 23762 1272 57.1 42301 1274 66.4 -.026

PCC code (FE) 23762 103 63.2 42301 97.3 63.8 .0883

Start date (registration) 23762 17835 926 42301 18432 569 -.776

Duration (registration spell) 23762 1298 782 42301 1038 537 .388

Registered in t-2 23762 .866 .341 42301 .817 .387 .134

Registered in t-3 23762 .72 .449 42301 .679 .467 .0915

Registered in t-4 23762 .55 .498 42301 .548 .498 .00308

Switched PCCs in

pre-period

23762 .622 .485 42301 .481 .5 .286

Switched GP in pre-period 23762 .703 .457 42301 .543 .498 .335
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Named GP No named GP

Variable N Mean SD N Mean SD SMD

First diag asthma 23762 .248 .432 42301 .259 .438 -.0268

First diag dementia 23762 .0119 .108 42301 .00799 .089 .0395

First diag depression 23762 .338 .473 42301 .373 .484 -.0731

First diag diabetesT2 23762 .0431 .203 42301 .0438 .205 -.0037

First diag hypertension 23762 .318 .466 42301 .28 .449 .0819

First diag heart failure 23762 .00825 .0904 42301 .00768 .0873 .00636

First diag COPD 23762 .0277 .164 42301 .0227 .149 .032

First diag IHD 23762 .0529 .224 42301 .0419 .2 .0516

Index year 23762 2012 2.1 42301 2013 1.61 -.484

Any GP visit (pre) 23762 .901 .299 42301 .918 .274 -.0598

No. GPs seen (pre) 23762 2.24 1.99 42301 2.57 2.04 -.164

No. GP visits (pre) 23762 4.09 3.84 42301 4.06 3.66 .00797

Any GP visit (3-4 yrs pre) 23762 .522 .5 42301 .495 .5 .0531

No. GPs seen ( -4 yrs pre) 23762 .849 1.19 42301 .827 1.2 .0186

No. GP visits (3-4 yrs pre) 23762 1.33 1.97 42301 1.23 1.89 .0499

Nurse visits (3-4 yrs pre) 23762 1.3 3.39 42301 1.29 3.3 .00474

Any OOH visit (3-4 yrs pre) 23762 .0868 .282 42301 .0842 .278 .00943

Any ED visit (3-4 yrs pre) 23762 .131 .338 42301 .114 .317 .0538

Any unpl. hospitalization

(3-4 yrs pre)

23762 .0614 .24 42301 .0568 .231 .0199

Any GP visit (1-2 yrs pre) 23762 .867 .339 42301 .884 .32 -.052

No. GPs seen (1-2 yrs pre) 23762 1.63 1.48 42301 1.89 1.53 -.171

No. GP visits (1-2 yrs pre) 23762 2.76 2.68 42301 2.83 2.67 -.0248

Nurse visits (1-2 yrs pre) 23762 2.18 4.26 42301 2.67 5.22 -.104

Any OOH visit (1-2 yrs pre) 23762 .12 .325 42301 .128 .334 -.0252

Any ED visit (1-2 yrs pre) 23762 .241 .428 42301 .231 .422 .0235

Any unpl. hospitalization

(1-2 yrs pre)

23762 .172 .377 42301 .176 .381 -.0118
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5 Sensitivity analyses

Table S4 reproduces the main results (columns 1-3) and then shows various specifications

using a control variable strategy instead of (cols. 4-5, 7-8), or combined with (col. 6), the

EBWs. Column 4 add the variables used to obtain EBWs as controls (covariate set 1) instead

of using them to weigh observations. Column 5 is like col. 4 but includes an additional

set of covariates (covariate set 2), some added for conceptual reasons (prior ED, OOH and

hospitalizations) and one added due to imbalance (number of GPs seen in the pre period).

Column 6 uses the main EBW strategy, but adds the additional covariate set 2 as controls.

Columns 7-8 removes the PCC FEs and uses covariate set 1 as controls (col. 7) or both

covariate sets 1 and 2 (col. 8).

The point estimates are similar across specifications, but the results for the first diagnosis

(Panel B) are statistically significant at the 5% level when adding the variables used for

EBW (covariate set 1) as controls instead of using them to weight (cols. 4 and 7). However,

specifications 5 and 8 show that the precision decreases as soon as we also control for other

prior utilization and number of GPs seen. Thus, the statistically significant results in columns

4 and 7 of panel B are not robust to reasonable specification changes.

Table S5 shows that the results are similar when using a shorter follow-up of two years

for the model of UPC (any diagnosis).

Table S6 shows a similar sensitivity analysis for the number of GP visits. The main

results are stable across specifications. The only notable result from the analysis is that

there is some evidence of practice-level variation in the number of GP visits; specifically,

practices that are relatively likely to register their patients at named GPs tend to offer them

more visits for their first chronic condition. This insight follows from columns 7-8 of Panel

B, which shows results using a control strategy (instead of weighting) but exclude the PCC

fixed effects (thus using both between- and within-practice variation).
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Table S4: Sensitivity: Continuity of care

Panel A: Any diagnosis
(1) (2) (3) (4) (5) (6) (7) (8)

NamedGP 0.0276* 0.0264 -0.000322 0.00298 0.00184 -0.00369 0.0288 0.0217
(0.0139) (0.0169) (0.00756) (0.00593) (0.00562) (0.00693) (0.0146) (0.0135)

Constant 0.457*** 0.458*** 0.471*** -14.79* -14.13 0.534*** -24.04* -22.52*
(0.00602) (0.0117) (0.00380) (7.300) (7.164) (0.00481) (9.925) (9.760)

N 45635 45635 45635 45635 45635 45635 45635 45635
EBW No Yes Yes No No Yes No No
PCC FE No No Yes Yes Yes Yes No No
Cov No No No Yes (1) Yes (1+2) Yes (2) Yes (1) Yes (1+2)

Panel B: First chronic diagnosis
(1) (2) (3) (4) (5) (6) (7) (8)

NamedGP 0.0379* 0.0330 0.0185 0.0220* 0.0202 0.0180 0.0376* 0.0317
(0.0177) (0.0299) (0.0135) (0.0104) (0.0103) (0.0133) (0.0174) (0.0165)

Constant 0.638*** 0.642*** 0.650*** -9.086 -7.887 0.677*** -20.84 -18.04
(0.00886) (0.0263) (0.00675) (12.52) (12.54) (0.00810) (13.94) (13.89)

N 17520 17520 17520 17520 17520 17520 17520 17520
EBW No Yes Yes No No Yes No No
PCC FE No No Yes Yes Yes Yes No No
Cov No No No Yes (1) Yes (1+2) Yes (2) Yes (1) Yes (1+2)

Note: Continuity only measured for patients with at least 3 GP visits during follow-up. The constant term can
be interpreted as the control group mean of the dependent variable in unweighted specifications with no

covariates (Cov). Covariate set 1 = covariates used for entropy balancing (EB): prior primary care utilization
or SMD≥.05. Covariate set 2 = covariates not used for EB: prior ED visits, OOH visits, hospitalizations, and

number of GPs seen. Standard errors are clustered by PCC (at index date). * p<0.05, ** p<0.01, ***
p<0.001.

Table S5: Sensitivity: Continuity of care (shorter follow-up)

Panel A: Any diagnosis
(1) (2) (3) (4) (5) (6) (7) (8)

NamedGP 0.0347** 0.0326* 0.00211 0.00651 0.00484 -0.000156 0.0345** 0.0266*
(0.0107) (0.0147) (0.00709) (0.00530) (0.00519) (0.00666) (0.0118) (0.0107)

Constant 0.526*** 0.529*** 0.543*** -12.02 -11.13 0.607*** -17.51 -14.90
(0.00531) (0.0116) (0.00343) (9.013) (8.887) (0.00484) (10.56) (10.15)

N 29340 29340 29340 29340 29340 29340 29340 29340
EBW No Yes Yes No No Yes No No
PCC FE No No Yes Yes Yes Yes No No
Cov No No No Yes (1) Yes (1+2) Yes (2) Yes (1) Yes (1+2)

Note: Specification with shorter follow-up (2 years). Continuity only measured for patients with at least 3 GP
visits during follow-up. Covariate set 1 = covariates used for entropy balancing (EB): prior primary care

utilization or SMD≥.05. Covariate set 2 = covariates not used for EB: prior ED visits, OOH visits,
hospitalizations, and number of GPs seen. Standard errors are clustered by PCC (at index date). * p<0.05, **

p<0.01, *** p<0.001.
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Table S6: Sensitivity: Number of GP visits

Panel A: Any diagnosis
(1) (2) (3) (4) (5) (6) (7) (8)

NamedGP 0.628*** 0.411** 0.364*** 0.218** 0.219** 0.439*** 0.462*** 0.434***
(0.130) (0.143) (0.0915) (0.0800) (0.0793) (0.101) (0.119) (0.111)

Constant 5.317*** 5.534*** 5.558*** 263.5 232.8 3.605*** 265.6 246.6
(0.0709) (0.0924) (0.0458) (149.3) (151.1) (0.0728) (163.1) (165.9)

N 66063 66063 66063 66063 66063 66063 66063 66063
EBW No Yes Yes No No Yes No No
PCC FE No No Yes Yes Yes Yes No No
Cov No No No Yes (1) Yes (1+2) Yes (2) Yes (1) Yes (1+2)

Panel B: First chronic diagnosis
(1) (2) (3) (4) (5) (6) (7) (8)

NamedGP 0.104 0.0642 -0.0112 0.0804 0.0750 -0.00250 0.124* 0.0947*
(0.0590) (0.0759) (0.0562) (0.0506) (0.0507) (0.0539) (0.0497) (0.0466)

Constant 1.729*** 1.768*** 1.806*** 3.112 4.769 1.700*** 30.03 36.26
(0.0325) (0.0636) (0.0281) (75.13) (74.60) (0.0490) (78.92) (78.00)

N 66063 66063 66063 66063 66063 66063 66063 66063
EBW No Yes Yes No No Yes No No
PCC FE No No Yes Yes Yes Yes No No
Cov No No No Yes (1) Yes (1+2) Yes (2) Yes (1) Yes (1+2)

Note: The constant term can be interpreted as the control group mean of the dependent variable in unweighted
specifications with no covariates (Cov). Covariate set 1 = covariates used for entropy balancing (EB): prior
primary care utilization or SMD≥.05. Covariate set 2 = covariates not used for EB: prior ED visits, OOH
visits, hospitalizations, and number of GPs seen. Standard errors are clustered by PCC (at index date). *

p<0.05, ** p<0.01, *** p<0.001.
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