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Abstract

Objecrive. To explore the influence of sociodemographic factors on access to appointments with physicians in primary,
secondary, and tertiary health care in a publicly funded health care system. Design. A population-based registry study.
Setting. Different health care settings in Vésternorrland county, Sweden. Subjects. All residents in the county at the end of
2006. Main outcome measures. The number of people per 1000 residents who had at least one appointment with a physician
in an average month in different health care settings. Results. A total of 87 people had appointments with a physician in
primary health care, 44 in outpatient clinics at a regional hospital, 20 in an emergency department, 14 in home care, and
two in a university hospital outpatient clinic. Twelve were hospitalized at a regional hospital and <1 at the university hos-
pital. Being young or elderly, female, divorced, widowed, and having a contractor as usual source of care were all independ-
ently associated with higher odds of receiving primary care. Conclusions. The physician’s office in primary care is the setting
that has the potential to affect the largest number of people. The extent of the use of health care was independently influ-
enced by all sociodemographic characteristics studied, which highlights the importance of individual factors in future
resource allocation. Regarding availability the ecology model provides superior information as compared with the absolute
number of physicians’ appointments. The prerequisites in Sweden of high-quality registries and unique personal identifica-

tion numbers encourage future research on the ecology model to optimize accessibility of health care.
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An ecological model of health care organization was
shown to demonstrate a valid perspective of medical
care use in the 1960s [1] in a model extended from
general practice [2].The model organizes complex rela-
tionships known to affect health care and the health
of populations [3], with implications for the organi-
zation of health care, medical training, and research
[4—6]. The model has also stated geo-demographic
and socioeconomic status as factors influencing health
care use [5,7]. Despite substantial changes in medic-
inal care, including improved techniques for data col-
lection, a reassessment of health care use by the ecology
model showed similar structures to those in the
1960s [7,8].

For several decades welfare policies in Sweden have
provided a high level of social security protection to

all residents, resulting in less income inequality and
lower poverty rates, as compared with other European
countries [9]. This includes health and medical care
services that are financed primarily by taxation and
to some extent by fees and government subsidies. At
national level the county councils are responsible for
management, including record keeping. This offers
excellent opportunities to study health care use in the
total population.

Previous studies in privately or mixed-finance sys-
tems using the ecology model have demonstrated two
critical elements required for a balanced health care
system: having health insurance and having a usual
source of care [10]. No previous study has investigated
health care use with the ecology model in a publicly
funded system in a total population study.
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The medical ecology model has been used to assess
health care use in private and mixed-finance sys-
tems but not in publicly funded systems. In the
present study of a publicly funded health care sys-
tem highly reliable population-based registers on
an individual level were used.

e The physician’s office in primary care is the set-
ting that has the potential to affect the largest
number of people.

e Sociodemographic characteristics influenced
the proportion of physician appointments, which
highlights the importance of individual factors
in future resource allocation.

The present study focuses on the influence of
sociodemographic factors on access to appointments
with physicians in primary, secondary, and tertiary
health care in one publicly funded Swedish county.

Material and methods

The county of Visternorrland (LVN) is situated in cen-
tral Sweden. During 2006 LVN ran three hospitals
with one emergency department each and 36 primary
healthcare centres including three emergency depart-
ments. The Umed University Hospital is north of the
county.

The Swedish Tax Office (STO) allocates to every
citizen of Sweden a unique census registration num-
ber (CRN) that permits accurate record linkage between
databases. Using the CRNSs the County Census Bureau
holds a population registry kept up to date by law,
on date and country of birth, address, sex, and mar-
ital status. In addition, the LVN records every single
contact in every health care setting in terms of date
and type of health care contact, category of health care
provider, diagnosis, and usual health care provider
by the CRN of each person seeking health care. Its
quality is regulated by standard operating procedures.
Data on referrals to the Umed University Hospital
were recorded separately.

The STO registry that included 243 978 inhabit-
ants of LVN at 31 December 2006, the LVN registry
of the >1 200 000 physician appointments in 2006,
and the registry of referred care at the University
Hospital were merged by CRN. The discharge date
was used for hospital stays and we assumed that sim-
ilar numbers of people moved to and from the county.
To guarantee confidentiality all CRNs were replaced
with a random 20-digit number before data extrac-
tion by the computer program AVID® (Technology
Nexus Inc. Omaha, NE).

Variables

The dependent variable “person-month” [1] was
defined as the number of people per 1000 inhabit-
ants who, in an average month, had an appointment
with a physician at least once during 2006 in any of
the following settings: (1) primary health care centres;
(2) hospital outpatient departments, (3) hospital inpa-
tient departments; (4) emergency departments; (5)
their own home; (6) university hospital outpatient
departments; and (7) university hospital inpatient
departments. The “person-month” variable reflects
use or non-use by an individual and not the absolute
number of health care contacts per person.

Family physicians/general practitioners (GPs) con-
ducted the service at primary health care centres and
subspecialist physicians (e.g. cardiologist, gastroen-
terologist, surgeon) in the other settings except at
emergency departments and patients’ homes where
both categories could conduct the service. We used the
budgeting site code as a unique identifier for each
health care provider unit.

The following variables were categorized and used
as predictor variables: (1) age, in completed years at the
end of 2006: <5, 5-17, 18-24, 2544, 45-65, or >65
years; (2) sex: male or female; (3) marital status: married,
unmarried, widowed, or divorced; (4) country of birth:
Sweden, other Nordic countries, other European coun-
try, or non-European country; (5) residence location: a
city zone with >4000 inhabitants (urban), other parishes
(rural); (6) care provider’s funding: LVN or contractor.

Startistical analyses

Descriptive analyses were performed using the per-
son-month concept. The value record was set to“0”
if a person had no contact with any setting and to
“1” if the person had at least one appointment with
a physician. The monthly person-month value records
for each person were totalled and divided by 12 to
obtain an estimate of the use of services in a typical
month. We then multiplied this by 1000 and divided
the product by the number of people who had seen
a physician in each setting.

To estimate the independent effects on the per-
son-month variable the individual characteristics were
entered into a logistic regression analysis to derive adju-
sted odds ratios (ORs). The reference category was
the largest one for each characteristic.

Statistical analysis was performed using SAS pro-
gram package version 9.1 (SAS Institute, Cary, NC,
USA) [11].

Results

The number of people per 1000 residents who had at
least one appointment with a physician in an average
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month by the different health care settings is shown
in Figure 1.

Table I shows these proportions stratified by socio-
demographic characteristics. A wide distribution effect
on the appointments was exerted in virtually all set-
tings by age, marital status, country of birth, in pri-
mary care and hospital outpatient department by sex,
and at the university hospital appointments by care
provider’s funding. Place of residence showed small
effects.

The proportion of appointments with physicians
adjusted for sociodemographic characteristics in the
different settings (Table II) was statistically significantly
sensitive to virtually all sociodemographic character-
istics in the model in all health care settings. The most
striking effects were exerted by age, marital status, and
primary care provider’s funding. Place of residence
displayed the least effect. Having a contracted primary
care provider increased the likelihood of having one’s
appointment there, and decreased the likelihood of
going to the hospital outpatient department and of
being referred to the University Hospital.

Discussion

The GP’s office was the setting in which the most peo-
ple had appointments with a physician in a typical
month. Therefore this is the setting that has the poten-
tial to affect the largest number of people of relevance
for implementation strategies, education, and research.
The proportion of appointments with physicians was
sensitive to virtually all sociodemographic character-
istics, which highlights the importance of individual
factors for future resource allocation.

The strength of the study was the use of high-
quality registries for all physician appointments on
the individual level in the county’s population. This
assured high reliability of the results including the
multiple regression analyses, prevented recall and selec-
tion bias, prevented the sociodemographic variables
from acting as confounders for each other, and decreased
the probability of contradictory events [12,13].

The present study had several limitations, the most
important of which was the absence of certain socio-
economic variables. Data on self-perceived health prob-
lems and patient ailments would have been useful, as
previously proposed [10]. There was no recent assess-
ment of the quality of the medical registries used.

This is the first study, to the best of our knowledge,
using the classic ecology model in a publicly funded
health care system with population-based registry data.
In previous studies survey data were used in privately
or mixed-finance health care systems [5,7,8,14-17].
Overall, in LVN the proportion of residents who con-
sulted a physician appears to be smaller, and the dis-
persion to the alternative settings was different, as
compared with previous studies [5,7,8]. Previous ecol-
ogy model studies demonstrated that women, young
people, and elderly people were most likely to make
use of health care resources [5,7,8]. In the present study,
marital status, country of birth, and health care source
also significantly affected health care use. Living in a
rural area in LVN increased the likelihood of having an
appointment with a GP and decreased the probabil-
ity of having an appointment with a subspecialist.

Previous studies using the ecology model high-
lighted the fact that the focus of medical education
activities is at the care-providing sites that handle the

—— 1,000 people

87 saw a family physician in primary care

44 saw a subspecialist in a hospital outpatient
clinic
— 20 saw a physician in an emergency room

—— 12 were hospitalized in a local hospital

| B——— <1 was hospitalized in a university hospital

Figure 1. Number of people per 1000 inhabitants who had at least one appointment with a physician in an average month by the different

health care settings.
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Table I. Number of people per 1000 inhabitants, stratified by sociodemographic characteristics, who had at least one
appointment with a physician in an average month by the different health care settings.

Demographic Primary Hospital Hospital Emergency Home University hospital University
characteristic care outpatient inpatient department care outpatient hospital inpatient
Age (years)

<5 137.4 36.6 8.8 31.5 11.7 1.2 0.6

5-17 55.0 31.3 3.7 17.9 0.9 1.3 0.3

18-24 57.8 28.9 7.2 20.0 1.4 2.6 0.3

25-44 69.9 30.4 10.4 15.6 2.3 1.8 0.3

45-64 88.4 45.4 9.1 16.0 5.7 2.7 0.8

=65 126.1 72.6 25.4 31.1 55.4 0.9 2.4
Sex

Male 71.7 39.6 10.4 20.2 10.6 2.1 0.5

Female 101.9 47.5 13.1 20.6 17.9 2.1 0.6
Marital status

Unmarried 95.5 50.8 12.8 18.3 11.8 2.6 0.7

Married 71.3 33.3 7.9 19.0 6.0 1.8 0.4

Divorced 141.2 69.5 29.2 35.8 85.3 1.7 0.6

Widowed 105.2 54.0 16.6 24.7 17.6 2.6 1.0
Country of birth

Sweden 87.3 43.7 11.8 20.4 14.6 2.1 0.6

Other Nordic 79.8 43.8 14.1 24.1 8.5 2.4 0.6

Other Europe 56.2 29.0 6.8 14.0 3.9 1.9 0.5

Non-Europe 73.2 38.0 10.2 19.2 5.3 1.0 0.3
Residence location

Urban 86.3 43.9 11.8 21.7 12.9 2.1 0.5

Rural 88.0 42.8 11.8 17.4 17.4 2.1 0.6
Primary care provider’s

funding

County council 85.1 44.8 11.9 20.4 14.7 2.3 0.6

Contractor 95.3 37.5 11.1 20.4 12.5 1.1 0.4

major load of care contacts [1,4]. These settings are
the most conducive to healthcare education, preven-
tive counselling, chronic disease care, and activities
dependent on a sustained partnership between clini-
cians and patients. This was also supported by the
results of the present study and suggests that more
time should be spent on training physicians and phy-
sicians-to-be outside the hospitals.

The variable “person-month” is less sensitive as
a measure of the use of health care services than the
absolute number of appointments, since the latter
includes repeated appointments for medical reasons.
This is shown by the official statistics for appoint-
ments with family physicians in LVN in 2006 [18]:
the absolute number was 295 795 corresponding to
101 appointments with a family physician per 1000
residents per month (1000%[(295795/243978)/12]),
which is 16.1% (14/87) more than the rate of use of
such services based on a person-month variable
(87/1000). This is even more evident for appoint-
ments with subspecialists at the hospital outpatient
departments: the absolute number of appointments
was 229 265, corresponding to 78 appointments with
the subspecialist per 1000 residents per month
(1000%[(229265/243978)/12]), which is 77% (34/44)
more than the corresponding person-month param-
eter (44/1000).

Interestingly, in the present study there was a large
discrepancy between contracted and public primary
care offices concerning the proportion of physician
appointments in primary care, hospital outpatient care,
and university hospital care. This could be explained
by the greater density of physicians, greater confidence
or accessibility to the care unit, or organizational dif-
ferences of contracted offices. In any case, it points
out a condition of great importance since access to
health care has a role in generating inequalities in hard
end-points such as mortality, even in high-income
countries [19,20].

In 2006 the proportion of females in LVN and the
whole country was 50.1 and 50.4, respectively, and
the population distribution (%) by age groups 0-17,
18-64 and 65— in LVN and the whole country were:
20.2,59.4,20.4 and 21.2, 61.4 and 17.4, respectively
[21]. In addition, the number of GPs per 100 000
inhabitants in 2006 in the northern region of Sweden
was 62 as compared with 60 for the whole country [22].
From this perspective, the results in the present study
might be representative of other Swedish counties.

The present study shows how registry data in
Scandinavian health care can be used on aggregated
levels to generate important knowledge for the health
care organization in general and for primary care and
general practice in particular. The prerequisites of
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high-quality registries and unique identification num-
bers encourage future research on the ecology model
to optimize accessibility of health care.

Conclusions

The GP’s office is the setting that has the potential to
affect the largest number of people. The proportion
of appointments with physician was independently
influenced by all the sociodemographic characteris-
tics, which highlights the importance of individual
factors in future resource allocation. Regarding avail-
ability the ecology model provides superior information
as compared with the absolute number of physician’s
appointments.
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