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AbstrAct
Background Socioeconomic status and geographical 
factors are associated with health and use of healthcare. 
Well-performing primary care contributes to better health 
and more adequate healthcare. In a primary care system 
based on patient’s choice of practice, this choice (listing) is 
a key to understand the system.
Objective To explore the relationship between population 
and practices in a primary care system based on listing.
Methods Cross-sectional population-based study. Logistic 
regressions of the associations between active listing in 
primary care, income, education, distances to healthcare 
and geographical location, adjusting for multimorbidity, 
age, sex and type of primary care practice.
Setting and subjects Population over 15 years 
(n=123 168) in a Swedish county, Blekinge (151 731 
inhabitants), in year 2007, actively or passively listed in 
primary care. The proportion of actively listed was 68%.
Main outcome measure Actively listed in primary care 
on 31 December 2007.
Results Highest ORs for active listing in the model 
including all factors according to income had quartile two 
and three with OR 0.70 (95% CI 0.69 to 0.70), and those 
according to education less than 9 years of education had 
OR 0.70 (95% CI 0.68 to 0.70). Best odds for geographical 
factors in the same model had municipality C with OR 
0.85 (95% CI 0.85 to 0.86) for active listing. Akaike’s 
Information Criterion (AIC) was 124 801 for a model 
including municipality, multimorbidity, age, sex and type of 
practice and including all factors gave AIC 123 934.
Conclusions Higher income, shorter education, 
shorter distance to primary care or longer distance 
to hospital is associated with active listing in primary 
care. Multimorbidity, age, geographical location and type 
of primary care practice are more important to active 
listing in primary care than socioeconomic status and 
distance to healthcare.

IntroductIon
Importance of primary care increases as 
healthcare focuses more on complex health 

problems than on single diagnoses. Good 
relations between individuals in a population 
and well-performing primary care contribute 
to better health and a healthcare system that 
is more adequate.1 2 Patient satisfaction and 
attachment to primary care affect the choice 
of primary care practices.3–7

To patients, active listing is a complex 
choice,8 linked to trust. In the theory on social 
capital, trust is a key factor at the individual 
level.9 Low levels of trust and social partic-
ipation are positively associated with lack of 
belief in the possibility to influence one’s own 
health.10 When analysing self-reported lack 
of access to a regular doctor, it is suggested 
that both healthcare district and social capital 
contribute to the perceived lack of access.3 
Individuals with low institutional trust in the 
healthcare system have poor self-perceived 
health that might be partly mediated by care-
seeking behaviour.11 Both multimorbidity 
and trust are connected to socioeconomic 
status and geographical factors.11–13
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Strengths and limitations of this study

 ► Cross-sectional study combining individual factors 
from different data sources for the population of a 
small Swedish county (N=151 731 inhabitants).

 ► The study county had a relatively simply organised 
healthcare system and a listing system comparable 
to contemporary Swedish primary care.

 ► Active listing, reflecting the relationship between 
patients and primary care practices, underestimated 
this relationship since passive listing at the practice 
of choice would be sufficient.

 ► It was within the aim of this paper to investigate 
associations with active listing according to studied 
factors, not causality.
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In Sweden, primary care practices composed of general 
practitioners (GPs) organised within multidisciplinary 
teams.14 County councils finance and regulate local 
healthcare, organising primary care into quasi-market 
models, which have been mandatory since 2010.15 16 In 
2004, the County of Blekinge introduced listing (choice of 
practice) in primary care. Listing was mandatory passive 
or active, and the choice between them was owned by the 
individual. Patients initiated active listing by notifying 
any practice within the county. Access and availability to 
primary care were the same despite listing status. Active 
listing could be associated with the relationship between 
patients and their primary care practice. This listing 
system was generalisable within a Swedish context14 17 and 
was comparable with other primary care systems allowing 
active listing.

The combined associations between active listing, multi-
morbidity, socioeconomic status and geographical factors 
have not been assessed before in a European population. 
Our aim was to explore the relation between population 
and practices in a primary care system based on listing by 
describing the associations between active listing, socio-
economics and geography, adjusting for multimorbidity, 
age, sex and type of primary care practice.

Materials and methods
Study population and design
Year 2007 represents a period without major structural 
or political changes, with stability in regulations, funding 
and workforce settings in primary care in Blekinge. On 
31 December 2007, the County of Blekinge had 151 380 
inhabitants. Of these, 50.5% were men and the average 
age was 42.7 years.18 Healthcare was provided by two 
hospitals, five psychiatric clinics and 25 primary care 
practices. Half of the primary care practices were owned 
privately, established in all municipalities.

Listing in primary care was introduced in 2004 to 
empower patients, introduce market economy princi-
ples and distribute funding to practices. Active or passive 
listing was the only listing options. The practice of choice 
administrated active listing. Fundings and regulations 
were the same for actively and passively listed and for all 
practices. A total of 65% inhabitants were actively listed, 
ranging between 50% and 85% according to munici-
pality. The majority (84%) were listed in practices owned 
by the county council, mostly at the nearest primary care 
practice.

We collected data on diagnoses used for estimating 
multimorbidity level and listing status from elec-
tronic patient records and other factors from Statistics 
Sweden.19 Socioeconomic data were missing for indi-
viduals <16 years of age (24 741), and information on 
educational level or residence was missing for 3471 
individuals >15 years of age. This cross-sectional popula-
tion-based study was restricted to the 123 168 individuals 
with no missing data. This population had an average 
age of 50.1 years, 50.2% were men and 83 738 (68%) 
were actively listed.

The Regional Ethical Review Board at Lund University 
(application no. 2010/314) approved the study.

Conceptual model
Socioeconomic and geographical factors affect individual 
health, availability and demand for healthcare, along 
with multimorbidity. Primary care is a substantial part of 
ambulatory care. Listing is a key to the system in primary 
care based on patient’s choice of provider. Listing status 
could measure aspects of the relation between primary 
care and the population other than number of contacts. 
Active listing could be seen as patients acting to promote 
and stress their relationship with primary care, as long as 
care is available to all and nothing obvious is gained by 
active listing instead of passive.

Outcome
Actively listed in primary care on 31 December 2007.

Listing was mandatory passive at the nearest primary 
care practice. Active or passive listing was the only options. 
Patients could change listing to active at will, at the same 
practice or another within the county, by notifying the 
practice of choice. Family members over 15 years of age 
made their choices individually. Access and availability to 
primary care were the same regardless of listing status. 
Patients or practices gained no obvious favours from 
primary care by active instead of passive listing. Passively 
listed were relisted if they moved to another municipality 
or if a new primary care practice became the nearest. 
Primary care practices were obliged to accept any patient 
and to distribute care according to medical need.

Explanatory factors
Disposable income in four equally numbered groups (quartiles)
Income at disposal is net income, adjusted for taxation 
and subsidiaries.

Education was divided into four levels: (1) less than 9 
years of education, (2) completed 9 years of compulsory 
education, (3) college degree or (4) university degree. 
Of the study population, 13% had completed 9 years of 
education, 44.4% had a college degree and 25.1% had a 
degree from university.

Distance in kilometres (km) from home to nearest 
primary care practice, in seven levels (0–1, >1–5, >5–10, 
>10–15, >15–20, >20–25 and >25), was measured as the 
shortest distance between two points.

Distance in kilometres (km) from home to nearest 
hospital, in six levels (0–5, >5–10, >10–15, >15–20, >20–25 
and >25), was measured as described above.

Geographical location were five municipalities (local 
government areas). The population in municipality A was 
41%, in B was 19%, in C was 21%, in D was 11% and in E 
was 9% of the total population. Hospitals were located in 
municipalities A and C. Private primary care was available 
in every municipality.

Multimorbidity level was calculated from patient records 
from all healthcare for 2007 using the Johns Hopkins 
Adjusted Clinical Groups Case Mix System (ACG). This 



 3Ranstad K, et al. BMJ Open 2017;7:e014984. doi:10.1136/bmjopen-2016-014984

Open Access

is one of the summary measures aiming to link diag-
noses with their impact on consumption of healthcare. 
These measures are focused on stratification or classifi-
cation of patients into groups according to diseases and 
conditions, age and sex. ACG weights patients’ diagnoses 
according to five clinical dimensions: duration, severity, 
diagnostic certainty, aetiology and need for specialist 
care. That index is then categorised into multimorbidity 
levels with similar impact on consumption of healthcare 
called Resource Utilization Bands (RUBs) ranging from 
0 (no need for healthcare) to 5 (very strong need for 
healthcare).20 21

Age and sex were age grouped in 16–19, 20–39, 40–59, 
60–79 and 80 years and above.

Type of primary care practice was categorised in two 
groups according to ownership that also included differ-
ences in size and time since establishment. The county 
council contracted all primary care practices. This gave 
equal funding and regulations but different settings and 
processes among primary care practices. Public prac-
tices were typically older, with more listed patients and 
GPs, than private practices. Of patients listed in private 
primary care, 60% had little or no need for healthcare, 
compared with 35% in public primary care; income and 
education were equally distributed. A few older private 
practices used an option not to have passively listed.

Statistical analysis
Statistical analyses were performed with STATA V.14.1 
(Stata). We used pairwise correlations, univariate and 
multivariate logistic regression models and several 
methods to test our models. Akaike’s Information Crite-
rion (AIC) has a penalty term for additional parameters; 
lower values were preferred. Coefficient of variance 
(CV) standardises SD, using absolute mean, to allow for 
comparison of variance across models. Likelihood ratio 
statistics (LR test) tested differences between nested 
models. Higher values indicate greater difference from 
the simpler model than low values. Model performance 
was also assessed using c-statistics (area under the curve 
(AUC)), equivalent to the area under the receiver oper-
ating characteristics (ROC) curve, with one indicating 
perfect discrimination and 0.5 equal to chance.

rEsults
Pairwise correlations showed correlation between active 
listing and multimorbidity (0.30), age (0.27) and munic-
ipality (0.21). Income and education were correlated 
(0.35). Income was also correlated with sex (0.23). Educa-
tion level also correlated with age (−0.31). Distances to 
primary care and hospital were correlated (0.36). Munic-
ipality was also correlated with practice type (−0.25) and 
distance to hospital (0.44).

The share of actively listed ranged from 63% to 77% 
according to income and ranged from 59% to 83% 
according to education. According to distance to primary 
care, active listing ranged from 63% to 69%, and that 

according to distance to hospital ranged from 62% to 
72%. Active listing ranged from 55% to 85% according to 
geographical location (table 1).

In univariate models, all factors were significantly 
(p<0.01) associated with active listing, but variance and 
model fit differed. CV was 8.1 for income, 11.8 for educa-
tion, 1.6 for distance to primary care, 4.3 for distance to 
hospital and 17.8 for municipality (table 2).

Multivariate models
Both unadjusted and adjusted multivariate models 
showed significance (p<0.01) for socioeconomic and 
geographical factors (table 3). The model including all 
socioeconomic and geographical factors, adjusting for 
multimorbidity, age, sex and type of practice, gave the 
lowest odds of active listing according to income for 
those in the first quartile with OR 0.63 (95% CI 0.63 
to 0.64) and highest for those in quartile two or three 
with OR 0.70 (95% CI 0.69 to 0.70). According to educa-
tional level, this model gave those with less than 9 years of 
education OR 0.70 (95% CI 068 to 0.70) and those with 
university degree OR 0.65 (95% CI 0.64 to 0.65) for active 
listing. A distance to primary care of >15–20 km gave OR 
0.62 (0.60 to 0.65) and that of 1 km or less gave OR 0.69 
(95% CI 0.69 to 0.70) of active listing. For distance to 
hospital >5–10 km gave OR 0.64 (95% CI 0.64 to 0.65) 
and more than 25 km gave OR 0.71 (95% CI 0.70 to 0.73). 
ORs according to geographic location for active listing 
ranged from 0.58 (95% CI 0.57 to 0.58) in municipality A 
to 0.85 (95% CI 0.85 to 0.86) in municipality C (table 4).

Model tests
AIC for the model with age and sex was 143 382, including 
multimorbidity, practice type gave AIC 133 429, and 
including municipality to that model gave AIC 124 801 
(table 4). The model including all socioeconomic and 
geographical factors and adjusting for multimorbidity, 
age, sex and type of practice gave AIC 123 934 (table 4).

CV for a model including multimorbidity, age and sex 
was 26.0 and that including municipality, multimorbidity, 
age and sex was 32.2 (table 3). Including income, educa-
tion or distances to healthcare to this model gave at most 
CV 32.4, including type of practice CV 32.7 (table 3). 
The model including all socioeconomic and geograph-
ical factors and adjusting for multimorbidity, age, sex and 
type of practice gave CV 33.2 (table 3).

We tested nested models using LR tests. Adding munic-
ipality, multimorbidity or practice type added most 
difference to a model with age and sex (table 3). Adding 
socioeconomic factors or distances to healthcare to the 
model including municipality, multimorbidity, age and 
sex gave LR tests ranging from 123 for adding distance to 
primary care to 359 for adding individual income (table 
3).

Model performance was also tested using c-statistics. 
Univariate models on municipality, multimorbidity level, 
age and type of practice gave AUC >0.6 (table 2). Age and 
sex gave a model with AUC 0.679 (95% CI 0.676 to 0.682). 
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Modelling multimorbidity, age, sex and type of practice 
gave AUC 0.747 (95% CI 0.744 to 0.750) and including 
municipality to that model gave AUC 0.788 (95% CI 0.785 
to 0.790) (table 3). The model including all factors gave 
AUC 0.792 (95% CI 0.789 to 0.795) (table 4).

comparing multivariate logistic models
When modelling all factors for the population of 
Blekinge, those with incomes in the third quartile showed 
49% (95% CI 42% to 55%) more actively listed than those 
in the lowest quartile. Of those with a university degree, 
26% (95% CI 22% to 30%) less were actively listed than 
those without completed 9 years compulsory school. OR 
for active listing in municipality C was 5.62 (95% CI 5.37 
to 5.87) times the OR in municipality A. OR for active 
listing increased with multimorbidity level to 9.27 (95% 
CI 6.60 to 13.02) for RUB 5 compared with RUB 0. The 
association between age group and active listing was not 
linear. Men had OR 0.68 (95% CI 0.66 to 0.70) compared 
with women. Public practices had OR 0.53 (95% CI 0.51 
to 0.55) compared with private practices (table 5).

The logistic model for the subpopulation of munici-
pality A showed OR for the second income quartile 1.45 
(95% CI 1.36 to 1.55) compared with the first quartile. 
University degree had OR 0.77 (95% CI 0.71 to 0.84) 
compared with those without completed 9 years compul-
sory school (table 5).

The model for the subpopulation of municipality C 
showed OR 1.87 (95% CI 1.66 to 2.11) for third income 
quartile compared with first quartile. University degree 
had OR 0.66 (95% CI 0.56 to 0.79) compared with those 
without completed 9 years compulsory school (table 4).

dIscussIon
summary of main findings
Higher income, shorter education, short distance to 
primary care and long distance to hospital had a signifi-
cant association with active listing in primary care.

Multimorbidity, age, geographical location and primary 
care explain more of the differences in active listing than 
socioeconomic status and distance to healthcare.

Table 1 Descriptive: unadjusted for the population of 
Blekinge 2007 >15 years, with no missing data (n=123 168)

Descriptive

Group size Actively listed

N (%) N (%)

Individual income

                1/4 29 588 (24.0) 18 843 (63.7)

                2/4 30 933 (25.1) 23 764 (76.8)

                3/4 31 339 (25.4) 21 415 (68.3)

                4/4 31 308 (25.4) 19 716 (63.0)

Educational level

                Less than 9 years 21 602 (17.5) 18 034 (83.5)

                9 years 15 956 (13.0) 10 128 (63.5)

                College degree 54 693 (44.4) 37 319 (68.2)

                University degree 30 917 (25.1) 18 257 (59.0)

Distance primary care

                0–1 km 53 885 (43.7) 37 044 (68.7)

                >1–5 km 40 669 (33.0) 27 268 (67.0)

                >5–10 km 21 374 (17.3) 14 704 (68.8)

                >10–15 km 5088 (4.1) 3370 (66.2)

                >15–20 km 1852 (1.5) 1164 (62.8)

                >20 km 300 (0.2) 188 (62.7)

Distance hospital

                0–5 km 45 378 (36.8) 30 514 (67.2)

                >5–10 km 14 659 (11.9) 9 786 (66.8)

                >10–15 km 11 689 (9.5) 7 267 (62.2)

                >15–20 km 15 911 (12.9) 10 850 (68.2)

                >20–25 km 31 141 (25.3) 22 492 (72.2)

                >25 km 4390 (3.6) 2829 (64.4)

Municipality

                A 49 931 (40.5) 27 700 (55.5)

                B 23 286 (18.9) 15 297 (65.7)

                C 25 405 (20.6) 21 723 (85.5)

                D 13 697 (11.1) 10 924 (79.5)

                E 10 849 (8.8) 8094 (74.6)

Multimorbidity level

                RUB 0 48 211 (39.1) 25 030 (51.9)

                RUB 1 15 315 (12.4) 10 391 (67.8)

                RUB 2 25 242 (20.5) 18 861 (74.7)

                RUB 3 30 566 (24.8) 25 983 (85.0)

                RUB 4 3233 (2.6) 2909 (90.0)

                RUB 5 601 (0.5) 564 (93.8)

Age

                16–19 years 6846 (5.6) 3777 (55.2)

                20–39 years 34 067 (27.7) 17 904 (52.6)

                40–59 years 39 374 (32.0) 26 176 (66.5)

                60–79 years 33 420 (27.1) 27 386 (81.9)

                80+ years 9461 (7.7) 8495 (89.8)

Continued

Descriptive

Group size Actively listed

N (%) N (%)

Sex

        Women 61 386 (49.8) 45 004 (73.3)

        Men 61 782 (50.2) 38 734 (62.7)

        Practice type

        Private 20 428 (16.6) 15 798 (77.3)

        Public 102 740 (83.4) 67 940 (66.1)

Population of Blekinge 123 168 83 738 (68.0)

Unadjusted actively listed 2007 distributed on subgroups of each 
explanatory factor for the population of Blekinge >15 years of age.
RUB, Resource Utilization Band.

Table 1 Continued 
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In Sweden, there is a unique possibility to use regis-
ter-based data instead of reported data for research 
purposes, which we could benefit from. We collected 
individual factors from different data sources to assess 
the contribution of socioeconomic status, geographical 
factors, multimorbidity, age, sex and type of primary care 
to active listing in primary care. To the best of our knowl-
edge, this has not been done before.

Socioeconomic status and geographical factors affect 
morbidity and trust; therefore, we expected them to 
affect active listing. We found them to have significant 
associations with active listing in primary care, but multi-
morbidity, age, geographical location and primary care 
explained more than socioeconomic status and distance 
to healthcare. We also found unexplained differences in 
the associations between active listing and our explana-
tory factors according to geographic location.

We found that municipality was the geographical factor 
that contributed most to the models when tested. To 
analyse differences in active listing among municipali-
ties was not within the aim of this paper, but we show the 
complexity by comparing the municipalities with hospi-
tals, also the extremes regarding active listing. Several 
factors act differently comparing these subpopulations. 
The models also had difficulties handling type of primary 
care practice, due to the importance of geographical 
location. In municipality A, private practices were estab-
lished before the listing system, with patient lists of only 
actively listed. On the other hand, private practices in 
municipality C were just established; hence, with very few 
patients listed. To analyse these differences further, our 
data on local settings and local healthcare were not suffi-
cient.

The relationship between patients and primary care 
practices was underestimated using active listing, since 
passive listing at the practice of choice would be suffi-
cient to maintain the relationship. Most actively listed 
choose to stay listed at the nearest primary care practice. 

We anticipate that some were contented with the passive 
choice made for them and a patient-professional rela-
tionship that was not protected. Whether patients act 
to protect this relationship or not could be influenced 
by other circumstances such as factors related to social 
capital and local healthcare.

Data on exact geographical location (GIS data) or active 
listing at individual primary care practices or GPs were not 
available. We could group primary care practices by owner-
ship, also including differences in size, team competence, 
number of listed patients and time since establishment. It 
was within the aim of this paper to investigate if we could 
find differences in active listing according to factors in 
primary care and not how these factors worked. The use 
of statistical methods allows us to study associations, not 
causality. To investigate the differences between munici-
palities, we would need more data on differences between 
local societies and local healthcares. We also would use 
mixed methods to investigate how these local factors were 
perceived by patients and primary care practices.

In Sweden, listing was introduced in primary care to 
empower patients and to introduce market models by 
allowing the population to choose primary care provider. 
Since county councils regulate and organise local health-
care, there is no national primary care system. The 
County of Blekinge in 2007 provided us with a listing 
system comparable to contemporary Swedish primary 
care, as well as the legislation in 2010.14 Swedish primary 
care is known to be weak compared with most European 
primary care.22–24 Generalisation of our findings depends 
on analyses of strength of primary care and on similari-
ties between healthcare organisations and listing systems. 
Then our findings are generalisable to other primary care 
systems allowing patients to choose primary care practice 
across practice boundaries.

Table 2 Univariate models: active listing in primary care according to multimorbidity, income, education, distances to 
healthcare, age, sex, practice type and geographical location for the population of Blekinge 2007 aged >15 years, with no 
missing data (n=123 168)

Univariate models

Area under ROC Curve CV

AICAUC (95% CI) %

Individual income 0.567 (0.563 to 0.570) 8.1 152 676

Educational level 0.596 (0.592 to 0.599) 11.8 150 534

Distance primary care 0.512 (0.509 to 0.515) 1.6 154 387

Distance hospital 0.535 (0.532 to 0.539) 4.3 153 970

Municipality 0.653 (0.650 to 0.656) 17.8 145 699

Multimorbidity level 0.678 (0.675 to 0.681) 20.7 142 772

Age 0.663 (0.660 to 0.666) 18.9 144 592

Sex 0.561 (0.558 to 0.564) 11.5 152 848

Practice type 0.687 (0.684 to 0.691) 21.0 142 320

n=123 168 and all models p<0.01.
AIC, Akaike's Information Criterion; AUC, area under the curve; CV, coefficient of variance; ROC, receiver operating characteristics.
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Comparison with existing literature
Other Swedish surveys have investigated reported choice 
of primary care provider. Glenngard et al reported vari-
ance according to age, municipality and occupation, but 
not self-reported health status, sex or education.25 In a 
previous paper, we found that more consultations, higher 
multimorbidity level, older age and female gender were 
positively associated with active listing in primary care.26 
Here we combined these factors with socioeconomic 
status, type of primary care practice and geographical 
factors, and we found that multimorbidity level, age and 
geographical location contributed most to active listing 
and that type of primary care practice contributes more 
than socioeconomic status and distances to healthcare.

In 2012/2013, general practices in four UK National 
Health Service primary care trusts piloted a scheme 
allowing patients living outside practice boundaries to 
enlist as out-of-area patients (active listing). A pilot study 
using mixed methods investigated patients’ experiences 
of their choice of practice. A patient with a choice across 
practice boundaries was younger and more likely to be 
working compared with other patients at the same prac-
tices. Common reasons to become an out-of-area patient 
were convenience, not wanting to change practice after 
moving house, newcomers to the area and dissatisfaction 
with previous practice.27 We found that, after some years 
allowing all to list actively, higher multimorbidity level 
and older age were associated with active listing. We also 

Table 3 Multivariate model tests: associations between active listing in primary care, socioeconomic status and geographical 
factors, adjusting for sex and age

Multivariate models, model tests

Area under ROC curve CV

AIC LR testAUC (95% CI) %

Age and sex 0.679 (0.676 to 0.682) 20.1 143 382

Adjusted for age and sex 0

Individual income 0.685 (0.682 to 0.688) 20.6 142 779 552

Educational level 0.686 (0.683 to 0.689) 20.8 142 615 715

Distance primary care 0.681 (0.678 to 0.684) 20.2 143 235 99

Distance hospital 0.685 (0.682 to 0.688) 20.6 142 833 502

Municipality 0.740 (0.737 to 0.743) 26.9 134 599 8831

Multimorbidity level 0.732 (0.729 to 0.735) 26.0 135 902 7432

Practice type 0.687 (0.684 to 0.690) 21.0 142 320 1006

Adjusted for multimorbidity, age and sex 0

Individual income 0.734 (0.731 to 0.736) 26.2 135 586 322

Educational level 0.735 (0.732 to 0.737) 26.4 135 364 543

Distance primary care 0.732 (0.729 to 0.735) 26.1 135 805 106

Distance hospital 0.736 (0.733 to 0.739) 26.4 135 258 654

Municipality 0.784 (0.781 to 0.787) 32.2 125 689 10 221

Practice type 0.747 (0.744 to 0.750) 27.7 133 429 2475

Adjusted for multimorbidity, age, sex and 
practice type

0

Individual income 0.749 (0.746 to 0.751) 27.9 133 130 305

Educational level 0.749 (0.747 to 0.752) 28.1 132 926 508

Distance primary care 0.747 (0.744 to 0.750) 27.8 133 350 89

Distance hospital 0.750 (0.748 to 0.753) 28.1 132 875 564

Municipality 0.788 (0.785 to 0.790) 32.7 124 801 8636

Adjusted for municipality, multimorbidity, age, 
sex and practice type

0

Individual income 0.789 (0.787 to 0.792) 32.9 124 448 359

Educational level 0.789 (0.786 to 0.792) 32.8 124 577 230

Distance primary care 0.789 (0.786 to 0.791) 32.8 124 688 123

Distance hospital 0.789 (0.786 to 0.792) 32.8 124 621 190

Blekinge 2007, aged >15 years with no missing data (n=123 168).
AIC, Akaike's Information Criterion; AUC, area under the curve; CV, coefficient of variance; LR test, likelihood ratio test; ROC, receiver 
operating characteristics; n, 123 168.
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Table 5 Multivariate logistic regression models: associations between active listing in primary care, socioeconomic status and 
geographical factors, adjusting for multimorbidity, type of primary care practice, sex and age

Logistic models
Including all factors, 
municipality A (n=49 931)

Including all factors, 
municipality C (n=20 020)

Including all factors, population of 
Blekinge (n=123 168)

OR (95% CI) OR (95% CI) OR (95% CI)

Individual income

    1/4 1.00 1.00 1.00

    2/4 1.45** (1.36 to 1.55) 1.54** (1.34 to 1.75) 1.45** (1.39 to 1.52)

    3/4 1.37** (1.28 to 1.46) 1.87** (1.66 to 2.11) 1.49** (1.42 to 1.55)

    4/4 1.22** (1.14 to 1.31) 1.71** (1.51 to 1.94) 1.40** (1.33 to 1.46)

Education level

    Less than 9 years 1.00 1.00 1.00

    9 years 0.90 (0.81 to 1.00) 1.08 (0.88 to 1.33) 0.97 (0.91 to 1.04)

    College degree 0.94 (0.87 to 1.01) 0.95 (0.81 to 1.12) 0.96 (0.91 to 1.01)

    University degree 0.77** (0.71 to 0.84) 0.66** (0.56 to 0.79) 0.74** (0.70 to 0.78)

Distance primary care

     0–1 km 1.00 1.00 1.00

    >1–5 km 0.83** (0.79 to 0.88) 1.08 (0.98 to 1.18) 0.90** (0.87 to 0.93)

    >5–10 km 0.81** (0.74 to 0.87) 2.44** (2.07 to 2.87) 0.90** (0.86 to 0.94)

    >10–15 km 0.73** (0.63 to 0.84) 1.45 (0.98 to 2.13) 0.79** (0.72 to 0.85)

    >15–20 km 0.65** (0.50 to 0.85) 0.73 (0.38 to 1.39) 0.68** (0.59 to 0.78)

    >20 km 0.51 (0.17 to 1.56) - 0.74** (0.56 to 0.98)

Distance hospital

     0–5 km 1.00 1.00 1.00

    >5–10 km 0.80** (0.76 to 0.86) 0.45** (0.40 to 0.51) 0.81** (0.77 to 0.85)

    >10–15 km 0.89** (0.83 to 0.96) 0.47** (0.37 to 0.60) 0.83** (0.78 to 0.88)

    >15–20 km 1.04 (0.95 to 1.14) 0.78 (0.48 to 1.27) 1.10** (1.03 to 1.17)

    >20–25 km 0.89 (0.77 to 1.04) 0.38* (0.17 to 0.85) 1.09** (1.02 to 1.16)

    >25 km 0.72** (0.58 to 0.89) - 1.23** (1.10 to 1.38)

Municipality - -

    A 1.00

    B 1.35** (1.28 to 1.43)

    C 5.62** (5.37 to 5.87)

    D 3.21** (3.01 to 3.43)

    E 2.12** (1.97 to 2.28)

Multimorbidity level

    RUB 0 1.00 1.00 1.00

    RUB 1 3.14** (2.96 to 3.34) 3.97** (3.50 to 4.50) 2.70** (2.58 to 2.81)

    RUB 2 4.00** (3.79 to 4.22) 4.42** (3.97 to 4.93) 3.29** (3.17 to 3.42)

    RUB 3 5.89** (5.57 to 6.22) 8.16** (7.14 to 9.33) 5.08** (4.88 to 5.29)

    RUB 4 8.95** (7.59 to 10.56) 6.72** (4.63 to 9.77) 6.99** (6.18 to 7.89)

    RUB 5 10.40** (6.72 to 16.10) 7.17** (2.23 to 23.04) 9.27** (6.60 to 13.02)

Age

    16–19 years 1.00 1.00 1.00

    20–39 years 1.05 (0.93 to 1.18) 0.54** (0.44 to 0.66) 0.74** (0.68 to 0.79)

    40–59 years 1.60** (1.42 to 1.81) 1.01 (0.82 to 1.25) 1.24** (1.15 to 1.34)

    60–79 years 3.25** (2.87 to 3.69) 1.81** (1.43 to 2.29) 2.44** (2.25 to 2.64)

Continued
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showed that factors in local society (geographical loca-
tion and type of primary care practice) played a role in 
patients’ choice of practice, while distances to health-
care, education and income were less important to active 
choice.

In a Scottish study, it was found that more than half of 
people with multimorbidity were <65 years old and that 
there was an excess of multimorbidity in the most deprived 
areas.28 A retrospective cohort study in England showed 
that multimorbidity, age and deprivation were strongly 
related and that people with multimorbidity had higher 
consultation rates and less continuity of care compared 
with people without multimorbidity.29 We confirmed the 
associations previously found between multimorbidity, 
age and municipality and their associations with active 
listing. We found no significant correlation between 
municipality and multimorbidity level. In accordance 
with the established influence of socioeconomic and 
geographical factors on both morbidity and trust, we 
expected that including such factors would contribute 
to variance and explanatory power of active listing. We 
found that most of the contribution of socioeconomic 
status and geographical factors was lost, when we adjusted 
for multimorbidity, age and sex, except for geographical 
location. The remaining association was still statistically 
significant and showed a positive association between 
active listing and higher income, shorter education, short 
distance to primary care or long distance to a hospital.

Conclusions and perspectives
Multimorbidity, age, geographical location and type of 
primary care practice are more important to active listing 
in primary care than socioeconomic status and distance 
to healthcare.

Higher income, shorter education and short distance 
to primary care or long distance to hospital still have 
some importance to active listing in primary care.

Influence of socioeconomic status on health, and vice 
versa, partly could explain the unexpected weak associ-
ations between socioeconomic status and active listing 

in adjusted models. The stronger association between 
geographical location, rather than distances to healthcare, 
and active listing implicates that data on geographical 
location (GIS data) should be used to investigate the 
influence of geographical factors to the strength of the 
relation between patients and practices in primary care.

The associations between active listing, geographical 
location and primary care implicate that factors within 
local societies and local healthcare affect active listing. 
The cause and implications of these differences in the 
relation between patients and primary care need further 
research, as well as the use of mixed methods to include 
how studied factors are perceived.
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