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ABSTRACT
The global population is ageing and this demographic change has important implications for
the provision of healthcare and social care. Older people often have multiple and complex
health problems and a range of different care needs. Equity in healthcare is a cornerstone of
the Swedish system, making it crucial to examine whether socio-economic differences are
visible in different aspects of healthcare utilisation, especially given the changes in
organisation of healthcare and social care for older people. The overall aim of this thesis is to
assess socio-economic differences in the utilisation of healthcare and prescription drugs
among older persons in Sweden in light of recent changes to the healthcare and social care
system.
In study I, socio-demographic differences among older people seeking emergency
department (ED) care were explored in terms of age and sex, the association between income
groups and frequent ED use was also investigated. This study included persons 65 years and
older (N=356,375), and followed their utilisation of ED care in 2014. Frequent ED users were
mostly in low income groups living alone or in institutional care. Men 65-79 years and
women 80 years and older in low income groups were found to be more frequent ED users.
In study II, the impact of the introduction of an integrated care system in Norrtälje
Municipality on subsequent changes in the trend of the rate of ED visits were investigated.
An interrupted time series analysis was performed, using data from 2000-2015, in order to
assess whether the introduction of integrated care in 2006 in Norrtälje Municipality changed
the pattern of ED care utilisation among inhabitants 65 years and older, and were further
stratified by socio-demographic group. Overall, there was a modest decrease in the rate of ED
visits after the introduction of integrated care.
In study III, the socio-demographic differences in polypharmacy and potentially
inappropriate medication (PIM) use among older people with different care needs in a
standard vs integrated care setting was examined. Care needs were defined based on exposure
to social care services in 2014 and subsequent prescription drug utilisation was measured in
2015. Polypharmacy and PIM were more prevalent among home-help users and institutional
care residents. However, socio-demographic differences, including education level and age,
were more noticeable among those living independently. There were slight differences in
inappropriate drug use between care settings.
In study IV, the association between income groups and inpatient care expenditure, as well
as the impact of demographic factors, health status, and healthcare and social care utilisation
in the last year of life was investigated. We included 13,538 individuals who died during
2015 and retrospectively measured the inpatient care costs accrued over their last year of life.
Higher income groups incurred higher inpatient care costs at the 75th and 95th percentile
compared to lower income groups. Older age and more months in institutional care were
associated with lower inapatient care expenditure.

In conclusion, socio-economic differences were observed among older people in the
utilisation of ED care, drug prescription and inpatient care expenditure in the last year of life.
This thesis indicates that there are differences in the healthcare utilisation among older people
who have a greater need of care. The introduction of integrated care model in Norrtälje in
2006 did not produce the expected change though the full impact of integrated care remains
difficult to evaluate. However, the approach could, when fully implemented, potentially
provide higher quality care for older people with complex needs.
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SPECIFICATION OF TERMS
Older people refer to adults 65 years and older.
In 2019, the term County Councils describing the regional level in Sweden, was changed to
Region. Therefore, in study I the term used was Stockholm County Council while in studies
II-IV the term used is Region Stockholm. Stockholm County represents another
administrative division, referring to the geographical area.
Home-help is care provided in the homes of older people, with formally assessed needs, both
social support in daily living activities such as domiciliary services (cooking, laundry, and
companionship) and personal care services (personal hygiene, eating, dressing, and using the
toilet).
Home-healthcare is healthcare provided by care professionals (i.e. general practitioners,
district nurses or assistant nurses) in the patient’s home, where the responsibility for care is
consistent over time.

1 INTRODUCTION
In Sweden, the composition of the population has undergone an unprecedented change. The
number and proportion of persons 65 years and older is increasing, and those 80 years and
older is becoming the fastest growing age group in the Swedish population. In 2017, there
were over half a million persons 80 years and older in Sweden and this group is expected to
increase by 50% by 2028 (1).
The Swedish welfare system is comprehensive and universal, and primarily funded through
taxes (2). The provision of healthcare and social care is based on an explicit principle of
equity, “equal access for equal need”, as outlined in the Swedish Medical Services Act
(1982: 763) (3) and the Social Services Act (2001:453) (4). This policy implies horizontal
equity, i.e. persons with the same medical need should have the same treatment available to
them, and vertical equity, i.e. prioritising care for persons with greater needs before care for
those with comparably lesser needs (3, 4).
Nevertheless, socio-economic differences have been observed in Sweden, e.g. in the
utilisation of healthcare services (5-7), and inappropriate prescription drug use (8, 9); differences
which persist into the last year of life (10). The equitable distribution of healthcare services is
important for older people who have complex health problems and often receive care services
from multiple healthcare and social care providers. An inequitable distribution of care might
exacerbate underlying inequities in health among older persons during a time of increasing
dependence on care needed to manage everyday life (11-15).
In recent decades, the Swedish healthcare and social care system has undergone changes
which have transformed the organisation of care, with outsized implications for the ageing
population. The most salient trends have been the downsizing in the number of municipal
institutional care places and hospital beds, in accordance with “ageing in place”, pushing the
provision of care from hospitals and institutions into the home (16). Further, market-orientated
changes have taken place in both healthcare and social care. These changes have been
focused on freedom of choice, increasing competition, and diversity of providers. Healthcare
services and social care services are now publicly funded and increasingly privately provided
(17)
.
The combination of these changes makes the coordination across healthcare and social care
services, and between different levels of healthcare (i.e. primary care and secondary care)
increasingly difficult. This has had implications for how older people navigate healthcare and
social care in order to meet their needs. As the system becomes increasingly fragmented it
may accentuate socio-economic differences in the utilisation of these services. Consequently,
unmet care needs may cause a greater dependence on informal care or emergency department
care. The overall aim of this thesis is to increase the knowledge of socio-economic
differences in the utilisation of healthcare and prescription drugs among older persons in light
of changes in the healthcare and social care organisation. Socio-economic differences in
outcomes representing various aspects of healthcare utilisation were investigated.
5

2 THEORETICAL BACKGROUND
This chapter explains the concepts used in this thesis. From equity, social determinants of
health, aspects of health in old age, to the determinants of healthcare utilisation in terms of
access and need. A theoretical framework is presented that demonstrates how these concepts
relate to the study of socio-economic differences in healthcare utilisation of older people.
2.1

EQUITY IN HEALTH AND HEALTHCARE

The opportunity to live a long life in good health is not evenly distributed throughout the
population. A social gradient in health can be observed between different groups and between
areas, those with a lower socio-economic position (SEP) have a greater burden of morbidity
(11, 12, 14)
and higher mortality compared to those with high SEP (18). Socio-economic
differences in health are observable across countries (11-15), at different points in the life course
(19)
, and at different time points (18, 20, 21).
2.1.1 Concept of Health
The World Health Organisation (WHO) definition of health is a “state of complete physical,
mental and social well-being and not merely the absence of disease and infirmity” (22). This
definition has been subject to debate, especially regarding the meaning of the word
“complete”. When discussing health in the ageing population the WHO provides the
definition of healthy ageing as “the process of developing and maintaining functional ability
that enables well-being in older age” (23). The term functional ability refers to older people
having the capability to continue doing what is meaningful to them and maintain their quality
of life. Such functional ability includes being able to meet their basic needs (e.g. personal
hygiene, eating, dressing), make decisions, be mobile, maintain social ties and contribute to
society (23).
2.1.2 Health equity and inequality
It is a societal ideal for all persons to have the opportunity to live long and healthy lives.
However, the conditions under which we grow, live, work and age influence health. The
context and environment in which we live influences our lifestyles and health behaviours
(e.g. alcohol, smoking, diet, physical activity), exposure to health risks (e.g. pollution, poor
working conditions, stressors) and even our access to healthcare and social care (24). The
concept of health inequality describes the distribution of health within a population and refers
to the systematic differences in the health between social groups. Health inequity goes one
step further by implying an unfairness in these outcomes, especially where these differences
are systematic, socially produced, and unfair (25).
2.1.2.1 Socio-economic position
Social stratification refers to how individuals are divided in society based on age, sex,
ethnicity, education, income, or wealth, factors which gauge an individual's socio-economic
6

position (SEP) (26). SEP is a relative measure that describes people’s standing in relations to
the standing of others (27).
The most used measures of SEP are education, household income and social class (19).
However, there are special issues to reflect upon when selecting measures of SEP in older
people. Education is a fixed measure from early life which can predict socio-economic
circumstances in adulthood and can influence health literacy (19, 28, 29). This makes education a
suitable measure of SEP for older people because it remains stable after retirement. On the
other hand, education might only indicate the most advantaged and not differentiate greatly
between lower educational groups among older populations due to differences in educational
attainment (28).
Household income is a measure of living conditions and indicates consumption ability
including health-enhancing consumption (healthy food, and leisure activities) (19), as well as
an enabling resource for accessing healthcare services (30). A consideration for income as a
measure of SEP in older people is that it is susceptible to change due to the loss of a spouse,
illness, or other circumstances, and as such might not be stable over time (28). Income has
otherwise been reported as an appropriate measure of SEP when assessing socio-economic
differences in late-life health (29).
Social class is determined by level of education and/or occupation which in turn determines
life chances and living conditions, and can determine both income and financial security (21).
As this is based on occupation during working life it may influence health in older age, but
whether it is suitable in the case of older women has been discussed (26). Further, social class
was most often measured in census data which has not been collected in Sweden since the
1990s.
Overall, there is no single best measure of SEP and different measures relate to different
facets of social stratification and thus, may relate more or less to different health outcomes.
The indicator selected to measure SEP should relate to the area of research and with
consideration for how SEP influences the outcome of interest (27).
2.1.2.2 Determinants of Health
The determinants of health relate to two key concepts of health in an ageing population:
diversity and inequity. There are older people that have high levels of physical and mental
capacity and are independent in their daily living. However, there are also older people that
require extensive care and are dependent on support. Health status among older people
follows a social gradient, where older people with low SEP experience greater morbidity (11,
12)
, poorer health outcomes (20, 24), disability (15), and dementia (31), as compared to those with
high SEP. A substantial proportion of the diversity in health in the older population can be
attributed to the cumulative advantage and disadvantage that has accrued throughout an
individual’s life, and is typically magnified in older ages (32). Cumulative inequalities refer to
differences between disadvantaged people who have an increased exposure to risk, and those

7

with advantages who have an increased exposure to opportunities in life (32). Generally,
persons with low SEP have experienced more disadvantages over their life course and
subsequently socio-economic differences in health are observed in older age (11-15, 19, 31).
Diderichsen has described four different pathways for the generation of health inequalities:
social stratification (as mentioned), differential exposure, differential vulnerability, and
differential social and economic consequences of ill health (26). Differential exposure refers to
the fact that individuals with low SEP are more exposed to different risk factors, e.g. smoking
and obesity. Differential vulnerability refers to an increased vulnerability to the effects of a
given exposure among persons with low SEP, among whom risk factors may interact and
increase risk of illness and disease. Differential social consequences of ill-health are the
cumulative effects of a given disease on social and economic circumstances in different
socio-economic groups, which may be more adverse among those with low SEP, i.e. a
disability resulting in early retirement with a lower pension and thus poorer living
circumstances (26).
2.1.3 Aspects of health in older age
Older people can experience complex health problems characterised by multi-morbidity,
functional and cognitive decline, and frailty, which often require healthcare and social care
from several providers to meet their needs (33,34). As such, an equal distribution of healthcare
resources does not necessarily translate to an equitable distribution, as there are groups of
older people which will require more care than others (25).
Multi-morbidity describes an individual suffering from multiple chronic conditions, often
defined as the simultaneous presence of two or more chronic conditions (34-38). The prevalence
of multi-morbidity has been reported to vary between 55-80% among those 65 years and
older (37). Moreover, older age, female sex and low SEP are associated with higher probability
of multi-morbidity (11,12, 38). It is not uncommon for persons 80 years and older to have five of
more chronic conditions. Such a degree of multi-morbidity within an individual can lead to
unwanted interactions between treatments, polypharmacy, drug-drug interactions, and
unplanned hospitalization (37).
Functional ability is emphasised in the definition of healthy ageing and is an important
characteristic of health in older age. Functional decline may occur in older people due to
specific health conditions or trauma which can result in frailty and increased dependence (42).
The concept of frailty is a progressive age-related decline in physiological systems which can
be attributed to a decline in intrinsic capacity, a term which describes the physical and mental
attributes that an individual can draw upon to cope with everyday life (39).
Cognition refers to the abilities to solve problems, process information, and being able to
retrieve and use information. Cognitive decline is characterised by difficulties with cognition
which may cause a person to require help with daily tasks (40). Dementia is a disease which
impairs cognitive brain functions such as memory, language, thoughts, and perception, and
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thus greatly impairs patients' ability to maintain independence in daily living (41). A clinical
review estimated the prevalence of mild cognitive impairment to be between 10-20% among
persons 65 years and older (40). The prevalence of dementia increases in older ages and is
estimated to be between 5-10% among those 65 years and older in high income countries (41).
Socio-economic differences in dementia diagnostics have been observed where individuals
with high SEP received earlier diagnosis compared to those with low SEP, which may point
to socio-economic differences in healthcare utilisation (31).
The healthcare system is a determinant of health (24). Further, the healthcare system plays an
important role in reducing health inequalities by reducing the consequences of illness and
maintaining quality of life for those with chronic illness (25). Given this, the aspects of health
in older age described above explain why health problems of older people are described as
complex and why older people often require care from multiple providers (33, 37).
2.2

DETERMINANTS OF HEALTHCARE UTILISATION

Healthcare utilisation refers to the use of services in the healthcare system. Healthcare
services can be used to cure or prevent a health problem, to promote and maintain good
health and well-being, or to gain insight into one’s health status and obtain information about
the prognosis (42). Healthcare utilisation is viewed as the end-product of the care seeking
process and can be considered a form of help-seeking (43).
The principle of equity is important when discussing healthcare utilisation. The healthcare
system in Sweden is based on “equity in healthcare” (3), which means that the healthcare
system should be fair in terms geographic, economic, and cultural access to available services
for all those in need of healthcare. It is a commonly espoused goal for high quality health
services to reduce morbidity and disease, and improve the quality of life for the chronicallyill (24).
2.2.1 Need
The concept of need is ambiguous and often problematic to define and measure. In healthcare
utilisation the need of care can be based on health status, the individual’s capacity to benefit
from care, the quantity of care necessary to achieve equality in health, or as the care
necessary to maximise quality of life in ill-health (44, 45). If an individual is ill they may need
healthcare regardless of their ability to benefit from it (25). In general, need is mostly equated
with health status which may not be an adequate measure of healthcare need (45). Need is
often estimated using both subjective and objective measures. How an individual perceives
their own need of care is a subjective measure, while objective measures of need are defined
by experts with established standards, e.g. the decision by a surgeon that a patient needs an
operation (46).
Allin et al (2010) considered unmet need a better measure for investigating socio-economic
differences, and described unmet need as “any need for healthcare that remains because
appropriate healthcare was not received” (45). However, as there are difficulties in measuring
9

need, there are also difficulties in measuring unmet need. Older people often receive care
from several different healthcare and social care providers (47). The high utilisation of care
does not always translate into met care needs. Previous studies have observed that older
people often experience unmet medical (48), social (49, 50) and palliative care needs in the last
year of life (51).
In the studies included in this thesis the need of care was measured using proxy indicators of
need in the absence of a subjective or objective measure of need, e.g. using operationalised
measures such as the Charlson Comorbidity Index (52) or tools for assessing multi-morbidity
(36)
. While previous research has indicated that there are limitations to measuring need in
administrative register data (5), there were no subjective measures of need in the available
data.
2.2.2 Access
Defining access is another difficult and often debated problem (54). Access can be considered
the point of entry into the utilisation of healthcare. Aday and Andersen (1974) proposed a
definition along the lines of “whether those that need care get into the system or not”, and
viewed access to be actual or potential (30). Healthcare utilisation is often considered a
measure of access. However, equal utilisation of healthcare does not necessarily mean that
the need of care has been equally met. Socio-economic differences in healthcare utilisation
could result from individual or structural barriers (45, 54, 55). Individual barriers could be due to
individuals exerting their right not to use healthcare, the inability to recognise their need of
care, or being unaware of which services are available to them. Finally, organisational
barriers could result from an insufficient or inefficient use of resources, resulting in delays in
treatment, longer waiting times, and dissatisfaction with the care provided (54, 56).
In the studies included in this thesis, access was investigated in terms of having access and
gaining access. In studies II and III, access to integrated care (IC) was examined, where
healthcare and social care resources were combined. Having access to IC was based on
geographic area, i.e. where the resource was available. In studies I and II, measures of
healthcare utilisation such as visits to emergency department (ED) care assess inequity in
access to care or unmet need were used.
However, the use of visits as an outcome variable has limitations, as it measures the quantity
rather than the quality of the care received. This is important to reflect upon when discussing
the utilisation of healthcare among older people because of the diversity in health status and
need. The quality of a visit in terms of time spent, cost of care, or the specific treatment are
often difficult to measure. In study III, in order to assess the quality of care, measures of
inappropriate prescription drug were used.
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2.2.2.1 Demand and supply of care
“Access is wholly a question of supply; utilisation is a function of supply and demand” (56).
Equity in access to care is concerned with horizontal equity, i.e. equal services available to
those with equal needs (45, 54). This issue relates to the interaction between the supply and
demand. The demand for healthcare and social care is influenced by the individual’s ability to
recognise their need for care, and their willingness and ability to seek the appropriate type of
care. Demand for care is influenced by individual characteristics such as age, sex, income,
and health literacy (55). Health literacy is considered the ability to use knowledge and
information to make medical decisions, to be able to recognise symptoms and the need for
medical treatment (57). Barriers to the demand for care may include the cost of care, distance
to care, transport costs, or simply a lack of time as the opportunity cost of having to wait for
care and the subsequent treatment may not be considered justified (56).
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2.3

CONCEPTUAL FRAMEWORK

The conceptual framework used in this thesis has been adapted from several sources. “Equity
in health and healthcare” by Burström presents a linear model of the steps between
determinants of health and the utilisation of healthcare services (58). “Components affecting
access and utilisation of healthcare” by Agerholm illustrates the components of access and
healthcare utilisation and shows how these components influence equity in health and
healthcare utilisation (59). The “Social determinants of Health” model developed by
Whitehead and Dahlgren demonstrated the relationship between the individual and their
environment and the impact this relationship has on their health (24). “The Behavioural Model
of Health Services Use” developed by Andersen was originally composed of predisposing,
enabling and need factors that together predict the utilisation of healthcare services (60).
Andersen’s work was further expanded by Gelberg et al, specifically to study healthcare
utilisation by vulnerable populations including older people with chronic conditions (61).

Figure 1: Iinfluences on health and healthcare utilisation with components of need and access to care.

Figure 1 provides an overview of how the concepts previously described are used in this
thesis and attempts to present how socio-economic differences in health can result in
differences in healthcare utilisation among older people. However, as this model is idealised
it will remain unable to fully capture the numerous and complex care decisions older people
make while navigating the healthcare and social care system.
2.3.1.1 What impacts health
The social determinants of health are often presented as a rainbow model that illustrates the
relationship between the individual and their environment and the impact on their health.
These determinants are categorised into four layers which surround the individual and can
directly or by interacting with each other have a negative or positive effect on health. The
first layer consists of individual behaviour and lifestyle factors, the second layer of social
12

networks and community support, the third layer of the living and working conditions this
includes healthcare services, and the fourth layer of socio-economic, political, and cultural
conditions (24). In figure 1, the link between the social determinants and demographic factors
which affect health status is shown. As the social determinants of health are not evenly
distributed, the socio-economic differences in health can also be observed in older ages (11-15,
19, 30)
.
2.3.1.2 What affects healthcare utilisation
Frequently, health status is used as an indicator of need. In figure 1, this is shown as an arrow
between health status and perceived need (58). The predisposing factors and enabling
resources which influence how a perceived need is translated into demand for care are
manifold. Predisposing factors include sex, age, civil status, health beliefs, attitudes, and
education. Enabling resources include an individual's income, presence of regular care, living
situation, service availability, and health literacy (61). Relevant facets of health literacy include
knowledge of how healthcare is organised and delivered in their area, how it is accessed, and
price of care (57). Gelberg et al includes psychosocial resources such as coping, self-assurance,
cognitive, and social abilities as important considerations for vulnerable groups as this can
affect how they articulate their need for care (61). Together, these factors influence the demand
and supply of care and may interact and generate barriers which may result in socioeconomic differences in the utilisation of healthcare. At the point of access and healthcare
utilisation the physician-patient interaction influences assessment and treatment. The ability
of the doctor to gather information and make an accurate diagnosis and deliver treatment is
balanced against the patient’s predisposing factors (62). The presence of a care plan, drug
prescriptions, adherence to treatment, referrals, or hospitalisation, affect health outcomes at
follow-up, and may result in an unmet need. Like perceived need, unmet need is problematic
to measure but when unmet need occurs it may result in additional care utilisation (45).
2.3.1.3 What affects healthcare services
Throughout the studies included in this thesis considerations were taken for how changes in
healthcare and social care policies might affect socio-economic differences in healthcare
utilisation. The framework proposed in figure 1, links the socio-economic, political, and
cultural environment and their influence on both the health of individuals and direction of
policy which influences the organisation of healthcare (24). Health policy can be understood as
set of principles and goals that determine how healthcare is delivered and resources allocated
(63)
. As policies determine access to care as a function of the supply of care. Typically,
policies are set at the national level and have implications for the organisation of clinics and
hospitals through actions to improve efficiency, effectiveness, and establish care quality
standards (63). Health policies mold the healthcare system and can exacerbate inequalities in
health (i.e. create barriers to access) and thus, have important implications for socioeconomic differences in healthcare utilisation (63). As the healthcare system plays an
important role in reducing inequalities in health by reducing the consequences of ill-health
(26)
.
13

3 EMPIRICAL BACKGROUND
The focus of this thesis is the socio-economic difference in healthcare utilisation in older

people. This chapter provides context by describing the Swedish healthcare and social care
systems and the changes it has undergone in recent decades. This chapter also outlines areas
of focus such as emergency department care, prescription drug utilisation and integrated care.
3.1

THE SWEDISH HEALTHCARE AND SOCIAL CARE SYSTEM

In Sweden, the welfare system is comprehensive and universal, established with the objective
of reducing inequalities, increasing individual autonomy, providing healthcare, social care,
and social protection to support individuals throughout life (17). The provision of healthcare
and social care is based on the principle of equity: “equal access for equal need” (3). This
principle of equity pertains to horizontal equity where individuals with the same need should
obtain the same level of care, as well as vertical equity where individuals with greater needs
should utilise more care compared to those with lesser needs (25).
The Swedish healthcare and social care systems are highly decentralized and the
responsibility for the provision of care is divided (64). The 21 regions are responsible for the
provision of medical and healthcare services and the 290 municipalities are responsible for
the provision of social care services. Both regions and municipalities collect taxes which fund
the bulk of healthcare and social care services. The national government is responsible for
regulations, setting quality standards instigating laws and policies, and the supervision of the
regions (2, 64). The 290 municipalities are responsible for the provision of social care services,
including care for the elderly (16).
In Sweden, there are two main types of social care provided to older people: home-help
services and institutional care. Home-help services include assistance and support with
domestic household tasks (e.g. cleaning, laundry, food shopping, and cooking, i.e. “Meals on
Wheels”), or home-help in the form of personal care (e.g. personal hygiene, dressing, or
eating). Older people have the right to claim home-help, whenever care needs arise. Social
care is a single-entry system, where older people or their carers can claim for home-help or
apply for a place in institutional care provided for by their municipality (16). Eligibility for
home-help is not means-tested (ability to pay) and there are no national regulations. An
individual’s eligibility for home-help is based on a needs assessment by a municipal need
assessor (biståndshandläggare) (16).
3.1.1 Funding and user fees of healthcare and social care services
Overall, healthcare and social care services are highly subsidized and financed through taxes
collected by the Regions and Municipalities. The user fees for healthcare services are
relatively low (see table 1) and there are also ceilings on out-of-pocket spending on care by
individuals (65). Outpatient care visits have a ceiling of 1,150 SEK within a 12-month period
and inpatient care costs 100 SEK per day for adults. There is an out-of-pocket spending
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ceiling on prescribed medicines of 2,300 SEK during a 12-month period. However, this
reimbursement does not include spending on over-the-counter medications or medication
administered in inpatient care (66).
Table 1: The co-payments of patients and the safety nets in the Swedish Healthcare System in (10 SEK=0.98
Euro)
Service
Fees per use of services
Maximum out-of-pocket costs
PHC visit
SEK 150-300
SEK 1,100 is the max copayment
Specialist consulation
SEK 200-400 (without referral
(in 12-month period)
from primary care
SEK 0-400 (with referral from
primary care.
SEK 50 - 100 (adults patient per
day)

Children and youths under 20 and
older people 85+ are exempted
Hospitalisation (per a
from outpatient user fees
day/visit, including
prescriptions drugs)
ED visit
SEK 120 - 400
Prescription drugs
The maximum out-of-pocket on
(provided in outpatient
outpatient drugs is SEK 2,300
care)
Source: SALAR (Swedish Association of Local authorities and Regions – Patientavgifter i öppen hälso- och
sjukvård år 2021(66)

Social care users those with home-help and institutional care residents only pay a fraction (45%) of the cost, institutional care fees include care, rent and meals (65). The maximum out-ofpocket annual cost of home-help is 47,600 SEK. There are many variations in the
combination of services, hours of help a user receives during a month or if the home-help is
provided to relieve informal carers. While prices may vary, 1-4.5 hours of home-help a
month could cost 492 SEK, and 56 hours of home-help a month 2,139 SEK (67). The average
annual cost to municipalities) for institutional care is 890,000 SEK (68).
3.1.2 Changes to the healthcare and social care system
In this section the most notable changes to the organisation of healthcare and social care for
older people are described.
3.1.2.1 Ageing in place and de-institutionalisation
In 1992, the Community Care Reform (CCR) was enacted and was the beginning of the restructuring of social care services for older people which is still ongoing in Sweden. The
cornerstone of the CCR was the “Ageing in Place” policy (64).
Under the CCR the responsibility of the provision of all forms of institutional care was
transferred from the regions to the municipalities (64). Additionally, municipalities became
responsible for providing healthcare to residents in institutional care up to the nursing level,
while the responsibility of providing medical care remained with primary healthcare (65). The
municipalities through agreement with the regions, could take over the responsibility for
basic home-healthcare, this took place in around half of the municipalities (64). Over the
previous decade, the responsibility of providing basic home-healthcare has been gradually
transferred from regions to municipalities, with the exception of Region Stockholm (16).
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Additionally, the number of hospital beds in Sweden has decreased by 50 percent since 2000
under the CCR (69). There are now 2.1 hospital beds per 1,000 population, which is
considerably lower than the EU average of 5.0 hospital beds per a 1,000 population. Further,
Swedish spending on hospital-based care is lower than the European average of 30% of
healthcare costs (70). Since 2000, a third of municipal institutional care beds have been
removed, motivated by cost saving and guided by the “ageing in place’ policy, this trend of
de-institutionalisation is set to continue (64). According to a report from the National Board of
Health and Welfare (NBHW) 72% of older people with institutional care needs are now
receiving care in their own homes (71). Further, a cross-country comparative study of unmet
needs in Europe found that 18.1% of disabled older people surveyed in Sweden experienced
unmet institutional care need (72). Overall, most older people would prefer to have the ability
and opportunity to remain independent and continue living in their own homes, on the other
hand, there is a growing group of older people who are not able to access the care they need
because of the decreasing supply.
Ageing in place and de-institutionalisation have slowly been pushing hospital and
institutional care for older people into their homes. Moreover, these changes have divided the
responsibilities of care provision, increasing the complexity of care decisions as there are now
parallel systems to navigate which may exacerbate underlying differences socio-economic
differences in health and healthcare utilisation.
3.1.2.2 Market-orientated changes
Market-orientated changes in the Swedish healthcare and social care system have given birth
to a publicly funded but increasingly privately provided care system. The changes have
increased competition and introduced freedom of choice and a larger diversity of care
providers (17). Primary Healthcare (PHC) underwent market-orientated changes that were
introduced in Stockholm County in 2008, legislation which was nationwide by 2010. These
changes in legislation included the freedom of establishment of private providers of PHC and
a greater emphasis on patient freedom of choice of provider (73).
On the surface, market-orientated changes could be perceived as a means to improve equity
in healthcare by increasing access to care. Since the Choice reform was introduced the
average number of PHC visits has indeed increased (73, 74). However, this increase is mostly
seen in high socio-economic groups with comparatively lesser care needs. This is possibly
linked to the freedom of establishment, i.e. providers are allowed to set-up clinics where they
think it would be profitable rather than where they are most needed. Indeed, the majority of
new PHC clinics have been set-up in urban socio-economically advantaged areas. A scoping
review of the equity impact of these changes concluded that the introduction of choice in
healthcare and social care may not benefit those with the greatest needs (73). Prior to the
changes the stated focus of PHC was health promotion and preventive measures. The goal is
now instead for clinics to remain profitable, meaning they are mainly motivated by the
volume of patients listed and total visits.

17

In Sweden, social care services for older people have undergone similar choice orientated
changes. The contracting out of services by Municipalities to private providers has meant that
users must choose their providers (16). A study assessing the marketisation of social care
services across Nordic countries found that in Sweden as well as in Denmark and Finland
services were increasingly provided privately. Private (but not public) providers of social care
also have the right to provide additional (not needs-assessed) services, paid by the user. This
has led to higher resource individuals turning to the market in order to purchase additional
services. This has had implications for the comprehensiveness and quality of care, despite
being publicly funded and ostensibly provided based on need (75). There is also an increased
reliance on informal care provided for by adult children, particularly among older people with
low education. In contrast, older people with high education more frequently turn to the
market and supplement their care through privately purchased services (76)
3.2

INTERPLAY BETWEEN HEALTHCARE AND SOCIAL CARE

In Sweden there is a clear division in the organisation and delivery of healthcare and social
care for older people. It can be argued that increased specialisation in medicine, guided by
Evidence-Based Medicine, operates best as a single disease approach that enables physicians
to make decisions based on a diagnosis and treatment for separate chronic conditions to then
move on to the next. However, the impact of multiple conditions may be significantly greater
than the sum of the effect of each individual condition (37). The other side has advocated for
greater coordination and continuity of care to improve older people’s experience of care
through the integration of healthcare and social care services (34, 77-79). The concept of
coordination of care refers to facilitating and easing communication between different care
professionals, while continuity of care focuses on older people’s experience of care which
should ideally be a series of coherent and interconnected visits that are in line with a patient’s
needs and preferences (77).
Older people with multi-morbidity typically seek care from multiple healthcare providers,
take multiple prescription drugs, and often receive home-help services or depend on informal
care. Under these circumstances a fragmented care system can contribute to poorer health
outcomes, increased healthcare utilisation and cost (78). A systematic review focused on the
care needs of older people with multi-morbidity and described the issues related to lack of
coordination of care, such as lack of access to care, inability to obtain a specialist visits, long
waiting times for referrals, conflicting or hurried appointments with doctors, and the
involvement of multiple care providers (79). Further, older people reported a need for more
information from their doctors to better understand their diseases and expressed a preference
for having a relationship with their GP (78, 79).
In the last year of life, the need for both healthcare and social care peaks and the coordination
of care becomes increasingly important for the quality of life of patients. Retrospective
studies have observed that the uptake of social care services increases in the last eighteen
months of life (80). Further, inpatient care costs account for the majority of end-of-life
healthcare expenditure (10, 81, 82). More efficient allocation of resources and coordination of
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care provided in people’s homes could enhance quality of care and limit unnecessary highcost hospital care. This is important as unplanned hospitalisation and emergency department
(ED) visits are especially frequent in the last year of life (83, 84), and most people die in
hospitals despite the preference to die at home (85). Patients incurring high care costs in the
last year of life typically have multiple chronic conditions and a high need of care (86).
Additionally, previous studies have seen inequalities persist in the last year of life, where
persons with high SEP obtained more intensive and expensive treatments in the last year of
life compared to those with low SEP (10, 87, 88). Given socio-economic differences in burden of
disease the opposite would be expected (89).
In 2020, the fragmentation and poor coordination between healthcare and social care was
highlighted by the Coronavirus pandemic. Particularly, in the overt lack of coordination in
the response to the pandemic, which subsequently increased the risk of exposure for older
people living in institutional care and for those living in the community with more complex
health problems and care needs (16). Further, this fragmentation of care has implications for
care even after the pandemic (90). There is a build-up of unmet care need as a result of people
not seeking health or social care when needed, or not receiving their usual care and support
for multiple chronic conditions (91). In Sweden, there has been a 45% decrease in the number
of persons seeking home-help services during 2020 in comparison to 2019 (92), and similar
findings have been reported in the UK (90).
3.3

EMERGENCY DEPARTMENT CARE

The emergency department (ED) in a hospital is where patients with acute needs are
examined, treated if possible, or subsequently hospitalized for treatment. Fundamentally, EDs
act as a safety net as the available and accessible 24 hours a day, 7 days a week, all year
round. The main task undertaken at an ED is to translate a patient’s immediate health
problem into a plausible diagnosis and concurrently start the appropriate treatment to address
that problem (93). Generally, ED is the highest level of hospital-based urgent care, although
emergency care can also refer to an out-of-hours care provided by PHC (94). The pathways to
using ED care also differ between countries. In Sweden, people have the freedom to choose
to seek ED care when they deem it necessary. However, in Norway and most recently in
Denmark, PHC is available 24/7 and a doctor must refer the patient in order for them to
access the ED care (95, 96). The triage system is used in ED care, enables staff to select and
prioritise patients with greatest need of care, in relation to the resources available. Patients are
triaged based on their chief complaint upon arrival at the ED and can experience lengthy
waiting times in ED care if their need is evaluated as minor (97).
3.3.1.1 Older people’s utilisation of ED care
In Sweden patients 65 years and older represent 35 percent of all ED visits and 50 percent of
all hospital admissions from the ED (98). The rationale for attending ED is not always driven
by knowledge of diagnosis but rather by the severity of complaint and perceived need of care.
Older people often present to EDs with diffuse symptoms and as a consequence may
19

experience longer waiting times and worsened health outcomes (99). The main reasons older
people seek ED care are acute medical problems, falls or self-care problems (100). A Swedish
study highlighted heart failure as being a predictor of ED utilisation among men and women
85 and older (101). Self-care problems can include physical and cognitive issues that limit the
ability to cope with everyday tasks and remain independent (100, 102). These older people are
motivated to seek ED care because they are experiencing an unstable living situation and
need social support. Studies have demonstrated that living alone and lacking an immediate
source of care are predictors for older peoples’ utilisation of ED care (100, 103, 104).
3.3.1.2 Appropriateness of ED care
Generally, older people have poorer health and as such have greater need for medical care.
However, it is not clear whether this greater medical need translates into a greater need of
emergency care. Older people in ED care have been described as frequent but appropriate
ED users (105). Appropriateness of ED care has previously been assessed in relation to the
time care was sought and the severity of illness with consideration for the use of emergency
medical services (i.e. ambulance services) (106), the length of stay (LOS) (107) (i.e. time elapsed
between arrival at and discharge from ED), hospital admissions from ED care, and accessed
primary care prior to ED visits (108).
A long LOS in ED care is associated with adverse health outcomes such as under-treatment,
pressure sores and increased anxiety and stress (100), as well as having knock-on inefficiency
effects on the organisation and leading to overcrowding (109). A study set in a Swedish
University Hospital reported that the average LOS in EDs for people 80 and older increased
from 180 minutes in 2009 to 248 minutes in 2016. These patients with longer LOS were
generally unstable and eventually admitted into inpatient care. The authors attributed the
increased LOS to a shortage of hospital beds (107). Other studies have reported similar findings
with those 80 years and older at risk of being triaged as low priority and experiencing longer
waiting times compared to younger age groups. Their frequent ED use was also associated
with heavy use of other healthcare (108, 110). Further, a comparison study observed that 20
percent of older people in Stockholm had a re-visit to ED after 30 days from the index visit
(111)
. In Sweden almost half of ED visits by older people resulted in a hospital admission (112).
Similarly, in the UK forty-five percent of persons were admitted into hospital from EDs (113).
Older people are more prone to adverse health outcomes after emergency care visits such as
unplanned hospitalisation, repeat emergency care visits, and poorer health status (99).
3.3.1.3 Frequent use of Emergency Care
Frequent ED users are a small group of people which accounts for a disproportionate amount
of ED visits. This group is often defined by the number of visits over a given time frame,
most commonly four visits over a year (114, 115). The pattern of ED use by frequent users is not
always due to unplanned events, as they present less often with injuries than infrequent users
(115)
. The reasons behind frequent ED use are multi-faceted. A systematic review observed
that age, sex, ethnicity, chronic conditions, and use of other services was associated with
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increased ED attendance in the last year of life, while receiving palliative care was associated
with lower ED use (84). A qualitative study by Olsson and Hansagi at Huddinge hospital found
that frequent ED users had described their living situation and circumstances as being
precarious although none of the interviewees were outright homeless (110). Diverting frequent
ED users to other sources of healthcare and social care is not necessarily a solution to meet
the care needs of this group, as frequent users of ED tend to be heavy users of other
healthcare services (114-116).
3.3.2 Equity in the utilisation of ED care
Equitable use of emergency care can depend on the supply of care resources such as
physicians, nurses, beds, and care facilities. The distribution of these care resources differs
between urban, rural, and otherwise disadvantaged areas (117). In addition to the availability of
accessible care, the demand for care particularly emergency care depends on the health and
the perceived needs of the population (105).
Patterns in the use of ED care reflect issues in the organisation of services, which can be
observed among frequent users who are often a vulnerable group who appear to manage their
health problems as a series of crises (99). Dixon-Woods et a (2006) used the term
“permeability” to explain the ease at which people can access and use healthcare services
including emergency care. They highlight that appointment-based systems in primary and
specialist care lack permeability and may serve as an explanation for why disadvantaged
groups have lower use of more specialist care services (54).
When applying the principles of vertical equity to emergency care, those with greater needs
receive more care than those with lesser needs (118). Vertical equity is the basis for providing
and organising the delivery of emergency care by triaging patients based on their immediate
need of care, those who are perceived as having a greater need will be prioritised over those
with lesser needs (117). However, patients’ need of care is subjectively assessed by emergency
staff and their decisions are based on how the patients present themselves and their ability to
articulate their problem (119). Previous studies have observed socio-demographic differences
in waiting times and walk-outs (leaving the ED after a long wait without receiving care).
These variations might be influenced by non-clinical factors due to inequity in the provision
of emergency care (120, 121).
Under the definition of horizontal equity as “equal access for equal need”, as older people
have an appropriate need for ED care they should have access to it. Those with low SEP are
more often frequent ED users (100,105, 122), access more primary care and are less likely to
access specialist care compared to those with high SEP (99,103,104). A Dutch study has reported
that socio-economic differences in ED use among older people could be a result of
organisational factors. Because low socio-economic groups were referred to the ED more
often by primary care, they received a higher triage level, had longer LOS and were more
likely to be hospitalised from the ED compared to those with a high SEP (123). Considering the
changing landscape of healthcare and social care, more research is needed to understand the
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demographic, socio-economic and health-related factors that influence the growing demand
for ED care among older people (124).
3.4

PRESCRIPTION DRUG USE IN OLDER AGE

Prescription drugs are controlled substances prescribed by medical professionals with the
objective of treating and managing symptoms of disease and extend the life of older patients.
However, health in older age is complex and is linked to changes in drug pharmacokinetics
(drug absorption, distribution, metabolism, and elimination) and pharmacodynamics
(physiological effects of drugs) stemming from age-related changes in body composition and
function (125). Medication safety is an area of growing concern and measures of inappropriate
drug use in older people has become an important indicator of quality of care. Older people
with multiple chronic conditions often receives treatment from multiple healthcare providers,
making pharmaceutical treatment and management complicated, and increasing the risk of
receiving multiple prescriptions from different providers (126).
Polypharmacy describes the concomitant use of multiple prescription drugs and is frequently
measured by the number of drugs prescribed to an individual during a specified period. A
commonly used cut-off is five or more. Prescription drugs are potentially inappropriate when
the risks, i.e. side-effects, outweigh the potential benefit (125-127). Polypharmacy increases the
risk of drug-drug interactions (the co-prescription of drugs known to interact) (128), adverse
drug events (injuries associated with the use of medication) (126), unplanned hospitalisations
(129)
, reduced quality of life, and mortality (130). A shortcoming of the term polypharmacy is
that it is measured based on the number of different drugs an individual is prescribed,
regardless of whether they are appropriate or not (125). However, polypharmacy also increases
the risk of exposure to potentially inappropriate medications (PIM).
Inappropriate prescribing of medication refers to the use of medications that are known to
introduce a risk of adverse drug-related events when there are equally effective but lower risk
medications available (125). In Sweden, the NBHW has developed four quality indicators of
appropriateness of prescription drug use among older people (131). The first indicator is the
prescription of long-acting benzodiazepines which in older people often leads to pronounced
drowsiness and thereby increases the risk of falls and fractures. The second is the use of
anticholinergic drugs which may cause incontinence, impaired functional status, and
confusion. The third is the prescription of tramadol, a powerful opioid which may lead to
dependence and addiction. The fourth is the prescription of propiomazine, an
antihistaminergic sedative (131-132).
Consistently, the socio-demographic factors associated with polypharmacy are female sex,
multi-morbidity, and low SEP (8, 9, 133-135). Moreover, the rate of polypharmacy is increasing
among those with low education and born outside of Sweden (136). Swedish studies have
assessed the socio-economic differences in prescription drug use and observed that
individuals with lower education had a higher risk of polypharmacy and PIM compared to
those with higher education (8). Socio-economic differences have also been observed in the
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prescribing of PIM (137). Additionally, older people with lower education were less likely to
be prescribed new-to-market drugs compared to those with higher education (9). Finally,
another Swedish study observed that people with lower education were less likely to be
prescribed dementia drugs (135), despite the prevalence of dementia being higher among the
lower educated (31).
The prevalence of polypharmacy among older people is increasing in Sweden (136), a trend
which has been observed elsewhere (137). A nationwide study in Sweden reported that 45% of
persons 75 and older experienced polypharmacy. Moreover, 69% of older people in
institutional care experienced polypharmacy compared to 42% of older people in the
community (138). In a systematic review which included measures of PIM, the prevalence
was reported to be 22.6% among community-dwelling older people in Europe (139). Another
Swedish study found that 30% of older people in care were prescribed a PIM compared to
12% of home-dwelling individuals, thereby concluding that institutionalization increased
the risk of PIM (140). This was consistent with another systematic review which found that
nearly half of the residents in institutional care across different countries were exposed to
PIM and that the prevalence was increasing (141).
3.5

INTEGRATED CARE

The WHO has set the precedent for establishing Integrated Care (IC) models, specifically for
older people who experience complex health problems (77). IC is a care delivery model that is
gaining popularity in the fields of health policy and health management as means of
providing better quality and more cost-effective care to ageing populations (142). IC is thought
to be an effective method of overcoming the fragmentation which occurs in a single disease
orientated system. Kodner and Spreeuweberg have defined IC as “a coherent set of methods
and models on the funding, administrative, organisational, service delivery and clinical levels
designed to create connectivity, alignment and collaboration between and within the cure
and care sectors” (143). The integration of care involves both vertical and horizontal
processes. Vertical integration is achieved by bridging the gaps between different care
services and providers that operate at different levels, i.e. joining primary, secondary care to
tertiary care. Horizontal integration is created when different operating care organisations’
combine their efforts and resources to develop a seamless system for delivering care, merging
healthcare and social care services and pooling financial resources (144).
As healthcare systems are multi-layered and complex, establishing an integrated care system
involves consolidation within and between care providers (144), is illustrated by a rainbow
model consisting of three levels: the macro-level (system), the meso-level (organisation) and
the micro-level (clinical setting) (77). The macro-level involves establishing structures to
merge healthcare and social care services across the continuum. The meso-level involves the
re-organisation of care by focusing on sub-groups in the population that have greater needs,
e.g. older people or patients with mental health disorders. Finally, the micro-level is where
care is actually delivered, focusing on coordination and planning of care across the spectrum
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of providers, and improving communication between all involved, including patients (77, 142144)
.
3.5.1 The Norrtälje Model
There are many barriers to establishing an IC delivery system in Sweden (145). However, there
is one unique example of IC in Stockholm County. The TioHundra organisation in Norrtälje
is the most prominent example of an IC model in Sweden. In 2006, the Norrtälje Model
began as a project put in place by Norrtälje Municipality and Region Stockholm, with the
shared objective of providing efficient, high quality, and well-coordinated care which was
also cost effective (145). This model was developed for all residents of Norrtälje, but
particularly for older people with complex needs and who were more likely to suffer from
poor integration of care (146).
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The Norrtälje model is directed by a joint governing committee, consisting of politicians from
both Region Stockholm and the Norrtälje Municipal authorities, through the public company
TioHundra AB. The purchasing and provision of healthcare and social care services was
managed by TioHundra Förvaltning, who was responsible for the financial and organisational
administration, collecting payments and funding providers (147).

Threat of closure of hospital
Planning and preparation of IC
Macro-structure formed Tiohundra AB
Micro-level changes care-coordination
Shared information system
PHC Choice (Stockholm)
Social Care Choice (Sweden)
PHC Choice (Sweden incl Norrtälje)
Project became permanent
Figure 2: The timeline of the implementation of Integrated Care in Norrtälje and the additional changes in the
legislation and policies introduced in the Swedish healthcare and social care system. The

In Norrtälje, IC was implemented in phases, as depicted in figure 2. The planning and
preparation for the Norrtälje model began between 2005 and 2006. In 2006, macro-level
changes in the structure and organisation of care were put in place, which enabled a high
degree of financial and structural integration between the healthcare and social care systems
(145)
. Between 2007 and 2009, meso-level changes in organisation were put in place by
developing care pathways for stroke patients and older people living in the community.
In 2008, the Primary Care Choice was introduced in Stockholm County in 2008 and was
rolled out nationwide in Sweden in 2010 (17). As such in 2010 competition was introduced to
the IC framework, with the introduction of choice in PHC. Further clinical organisational
changes were introduced between 2011 and 2012, and a system with care managers and
better communication was facilitated in 2013. In parallel, an improved information
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technology system was established which allowed for information to be shared between care
providers (145), further supporting the IC model through better communication. The Norrtälje
model of IC became permanent in 2016 (147).
3.5.1.1 Expected impact of Integrated Care
The Norrtälje Model of IC included a macro-structure, which merged the funding of
healthcare and social care. Mason et al described integration of healthcare and social care
funding as a feasible way to improve the care for older people with complex needs through
facilitating coordination of care, improving patient experience, reducing avoidable
hospitalisation, easing discharge from hospital, and reducing costs (148). IC is multi-faceted
concept and the approach to integration is layered. Consequently, there are numerous
examples of micro-level IC, but fewer full-system macro-level examples (149).
There is no certainty regarding what impact IC may have on measures indicating improved
care, being highly dependent on the approach to integration and the context. Several studies
investigating the impact of IC on ED care found a reduced risk of hospital admissions (150) as
well as a reduced risk of readmission for patients with heart failure (151), while other studies
using these measures have reported mixed results. A Norwegian study found that frail older
people who were exposed to person-centred care planning had a reduced risk of high ED care
utilisation (152). Other studies observed no difference in amount of ED visits, length of stay,
visits to primary care clinics, but did show a reduction in hospital admissions (116, 149, 150).
However, Australian studies have had mixed results, some observing no effect and others
suggesting that IC may reduce the use of emergency care among those 65 and older (153).
After the CareWell model of IC for older people with multi-morbidity that emphasized
coordination between healthcare providers, home-based care and improved virtual integration
for information sharing and communication technology was introduced in Basque country, a
reduction in number of hospitalisations and emergency care visits was observed (154).
3.6

KNOWLEDGE GAPS

Low socio-economic groups have been highlighted as a vulnerable group at greater risk for
adverse health outcomes and acute hospitalisations after ED care (84, 99, 100, 114, 115, 120-124).
Previous studies focused on the utilisation of ED care in Stockholm County have been either
qualitative approaches interviewing individuals at the ED or focused on just of one of
emergency care hospitals (107, 108, 110, 121, 155). These studies have reported that frequent ED
users are often a vulnerable group who attend ED care for a variety of reasons, medical and
otherwise, are more often users of other care resources (104, 108, 110), and are subject to longer
LOS (107). It is clearly important to characterise frequent ED users properly and achieve an
overview of ED use by older people in Stockholm County.
There are many examples of micro-level IC interventions focused on caring for older people
with multi-morbidity or targeting specific chronic conditions (150-154), but fewer examples of
tackling macro level changes to the care system (78, 116, 148, 149). As depicted in figure 2, the
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Norrtälje Model of IC began in 2006 and was made permanent in 2016. This project has
previously been studied in regards to both the perception of the IC model by healthcare and
social care professionals working within the integrated system and the patient experience of
the care provided (146, 147). Study II assessed how the introduction of IC impacted the use of
ED care and study III assessed whether IC improved medication safety among older people
with different care needs as there are limited studies investigating the impact of IC on
medication safety.
In Sweden, many aspects of the distribution and determinants of inappropriate drug use
among older people have been studied. However, previous studies have mainly focused on
older people who either live in the community or reside in institutional care (8, 137, 140, 141).
Further, this dichotomy of care need does not take into consideration the heterogeneity of the
growing number of older people living in the community. Study III compares prescription
drug use between older people with different care needs, including those receiving home-help
services in the form of personal care, to those living independently in the community without
home-help services. There are few studies investigating inappropriate drug use that have
included home-help users (156-159). Additionally, a previous Swedish study set in Skåne
County, investigating the impact of medication reviews performed by primary care nurses,
observed that majority of the home-help users included in the study had experienced an
adverse drug reaction, which in 12% of cases could be attributed to potentially inappropriate
medication (159). Accordingly, there is a need to include this care need group in more studies,
particularly as the group of older people who receive care in their own homes is growing.
Socio-economic differences in healthcare costs in the years prior and in the last year of life
have previously been observed (10, 81, 82, 87-89). There is no definition of what appropriate endof-life care should be, and how much it should cost. It is often health status that influences
type of care and many other factors can influence the intensity of treatment (80-83, 88). However,
there are additional factors that should be considered, particularly in older ages, such as the
utilisation of social care services, which increases in the last eighteen months of life (80).
Hanratty et al, using data from 2002, observed that high income groups incurred higher
public healthcare expenditure in the last year of life among deceased adults in Stockholm
County (10). It is important to elucidate whether these socio-economic differences persist in
the ageing population as most deaths occur among those 65 and older and hospital-based
inpatient care accounts for the vast amount of end-of-life costs (81, 82).
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4 AIM AND RESEARCH QUESTIONS
AIM
The overarching aim of this thesis is to increase the knowledge of socio-economic differences
in healthcare and prescription drug utilisation among older persons in light of changes in the
healthcare and social care organisation.

RESEARCH QUESTIONS
1. To what extent are the socio-demographic differences in older people's frequent ED
use depending on age, sex and income group? (Study I)
2. How did the introduction of integrated care in Norrtälje influence the rate of ED visits
among older persons 65 years and older? (Study II)
3. To what extent do the socio-demographic differences in inappropriate drug use exist
among older persons with different care needs? How does living in an integrated care
setting affect the risk of polypharmacy and PIM use among older people? (Study III)
4. What is the association between SEP and inpatient care expenditure (ICE) in the last
year of life, and how is this association affected by demographic factors, health status,
healthcare and social care utilisation? (Study IV)
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4.1

OVERVIEW OF STUDIES INCLUDED IN THIS THESIS

This section provides an overview of the aims of the studies included in this thesis and
describes how the studies correspond with the theoretical framework proposed in figure 1, as
well as demonstrating how these studies overlap to achieve the aim.

Figure 3: An overview of the focus areas and the aims of the studies included in this thesis

In study I, we aimed to study the socio-demographic differences among older persons
seeking ED care in terms of sex and age groups, and to investigate the association between
income groups and frequent ED use. Social determinants and demographic factors affect
how older people perceive their illness, and immediate need of care. Attending ED care can
be affected by predisposing factors and enabling resources related to their knowledge of
available care and their ability to obtain the necessary care (105, 100). Frequent ED use can
also be a result of continuously unmet need that culminates in a health crisis (100).
In study II, we aimed to investigate the association between the implementation of an
integrated care (IC) system in Norrtälje Municipality and changes in the trend of the rate of
ED visits. The introduction of integrated care came about through policy change in Norrtälje
Municipality, whereby a single provider of both healthcare and social care was formed. We
used the outcome measure of ED visits to assess whether the change in the organisation of
care in Norrtälje improved the quality of care provided.
In study III, we aimed to investigate socio-demographic differences in polypharmacy and
PIM use among older people with different care needs in a standard vs integrated care setting.
Socio-economic and demographic factors that affect healthcare care utilisation can influence
prescription drug use, as treatment after assessment in care may result in drugs prescribed,
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dispensed, and consumed (132). We consider whether differences can be observed in relation to
the utilisation of social care services. Additionally, we evaluate the potential impact of a
policy change, also investigated in study II.
In study IV, we aimed to investigate the association between SEP and inpatient care
expenditure (ICE), as well as the impact of demographic factors, health status, and healthcare
and social care utilisation in the last year of life. The measure of expenditure is correlated
with the intensity of resources spent on caring for a patient in inpatient care, and has
implications for the treatment an individual receives, but also on the costs of care for Region
Stockholm. This study attempts to ascertain whether there are socio-economic differences in
the expenditure on care in the last year of life, as has been observed in a previous Swedish
study (10).
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5 MATERIALS AND METHODS
This section includes a detailed description of the data sources, measures and the statistical
methods used in the four studies of this thesis, table 2 contains an overview of the materials
and methods used in the studies.
5.1

MATERIALS

5.1.1.1 The VAL- Database
Region Stockholm Healthcare administrative database VAL contains information on all
outpatient and inpatient care that financed by the Region Stockholm. All healthcare providers
that have an agreement with the Region Stockholm is responsible for delivering data to the
electronic administrative VAL system. The VAL system is composed of several different
databases that are updated on monthly basis (160).
VAL was used to obtain the dependent variables in the studies I, II, and IV. Other covariates
were obtained from VAL in studies I, III and IV. The following registers were used for the
studies included in this thesis:
•

•

•

The outpatient care register (OVR) provides information on all registered visits to
outpatient care financed by Region Stockholm, this includes both private and public
provided outpatient care in clinics and primary care facilities.
The inpatient care register (SLV) provides information on all registered visits in
inpatient care financed by Region Stockholm, this includes both private and public
hospitals.
The period of care register (VPE) (Swedish: “Vårdperioden”) provides information
about patients enrolled in a period of care in their homes, this includes periods of
basic or advanced home-healthcare.

5.1.1.2 Longitudinal integration database for health insurance and labour market studies
(LISA)
The LISA register is a collection of variables from different population registers for all
persons 16 years and older who are registered inhabitants in Sweden on 31st of December
each year. The LISA register contains information from several different population-based
registers which are individually linked through encrypted personal identity numbers (161). This
database was used to measure socio-economic and demographic characteristics in the studies
included in this thesis.
5.1.1.3 The Swedish Prescription Drug Register
The Swedish Prescription Drug Register (SPDR) began collecting data in July 2005, the
register contains individual-based data on all prescription drugs dispensed at pharmacies in
Sweden. The register contains information on age, sex and on the type of prescription drugs
dispensed, including the number of prescribed drugs, the date when the prescription drugs
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were dispensed and the prescribed dosage. The Pharmacist Service Company (Apotekens
Service AB) are responsible for facilitating the data collection which is mandatory for each
pharmacy in Sweden. The data is then transferred to the NBHW who are responsible for the
administration of the SPDR, and the SPDR is updated monthly (162).
5.1.1.4 The Swedish Social Services Register
The Swedish Social Services Register (SSR) contains individual level data about the
utilisation of care services by older people and adults with disabilities. The SSR register
started in 2007, however, information on the utilisation of care services was not routinely
collected until 2013. Hence, in this thesis we had access to SSR data from 2014 and 2015.
The status of individuals’ home-help service use or residency in institutional care is reported
on the last day of each month. The quality of the data recorded in SSR is good, however,
there is variation in the rate of recording between different municipalities.
5.1.1.5 The Cause of Death Register
The NBHW is responsible for the Cause of Death Register. This register contains information
such as the date of death and underlying cause of death for all individuals who die during the
calendar year and were register in Sweden at their time of death, even in when the death
occurred outside of Sweden. The Cause of Death Register has a long history and is highly
complete (163). The Cause of Death Register was used in study I to obtain date of death and in
study IV to identify the study population and to measure underlying cause of death.
5.2

OUTCOME MEASURES

In all four studies the outcomes have been measures of healthcare or prescription drug
utilisation, for studies I, II and IV the outcome measures were derived from the VAL
database; and linked individually or aggregated to municipality level. In study III, the
outcome measure was derived from the SPDR; and linked individually to the study
population. The outcome measures are defined under each respective study.
5.2.1.1 Study 1 – Frequent ED use
In study I, we used the outcome frequent ED visits, defined based on the number of hospitalbased ED visits during 2014. We measured hospital-based ED visits in OVR in 2014 (see
Appendix A). We defined a frequent ED user as those that had 4 or more ED visits during
2014, this definition was based on previous research (114, 115, 123).
5.2.1.2 Study II – Integrated Care
In study II, the outcome variable used was the quarterly counts of hospital-based ED visits.
We measured hospital-based ED visits in the OVR between 2000 and 2015, for quarterly
increments (e.g. q1=Jan, Feb, etc.). These quarterly counts were used to calculate agestandardised rates of ED visits at the area level and for socio-demographic groups.
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5.2.1.3 Study III – Inappropriate prescription drug use
In study III, the outcome variables used were Polypharmacy and Potentially Inappropriate
Medication (PIM). Both Polypharmacy and PIM were measured based on the drugs
prescribed during January – March in 2015, for those in the study population that died during
that period, we measured their prescription drug use from October to December in 2014.
The definition of polypharmacy was based on the commonly used cutoff of having five or
more prescription drugs (144-147). For purposes of study III, we measured the outcome
polypharmacy as being dispensed five or more prescription drugs during a three-month
interval or not.
In Sweden, the NBHW has established an indicator of PIM that consists of lists of “drugs
that should be avoided unless specific reason exists” in prescribing of drugs to persons 75
years and older, this list includes long-acting benzodiazepines, medications with
anticholinergic effects, tramadol and propiomazine (131) In study III, the outcome of PIM was
measured as being dispensed at least one drug of the four types, (see Appendix B).
5.2.1.4 Study IV – Inpatient care expenditure
Inpatient care expenditure (ICE) was measured in the SLV register of VAL database. The
measure ICE included the costs of admissions (planned or unplanned) and treatments in
inpatient care for acute somatic, geriatric, surgical and psychiatric departments. The outcome
total ICE was calculated for the last 12-month period preceding death. ICE was adjusted for
the price level in 2018 (10 SEK = 0.98 euro).
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Table 2: Overview of studies and the materials and methods used.
STUDY I
Socio-demographic
differences in the
frequent use of
emergency department
care by older persons: a
population-based study
in Stockholm County

STUDY II
Impact of integrated care
on trends in the rate of
emergency department
visits among older
persons in Stockholm
County: series analysis
an interrupted time

STUDY III
Socio-demographic
differences in
polypharmacy and
potentially inappropriate
drug use among older
people with different
care needs and in care
settings in Stockholm,
Sweden

STUDY IV
Socio-economic
differences in Inpatient
Care Expenditure in the
Last year of life among
older people: A
population-based study
in Stockholm County

Study Aims

To study the sociodemographic differences
among older persons
seeking ED care in terms
of sex and age groups,
and to investigate the
association between
income groups and
frequent ED use

To investigate the
association between the
implementation of an
integrated care (IC)
system in Norrtälje
Municipality and changes
in the trend of the rate of
ED visits.

To investigate sociodemographic differences
in polypharmacy and
PIM use among older
people with different care
needs in a standard vs
integrated care setting.

Design

Population-based crosssectional

Population-based crosssectional

Study
population

Inhabitants 65+ years in
Stockholm County in
2014

Inhabitants 65+ years in
Stockholm County in
2014

Decedents 65+ years in
Stockholm County in
2015

Data source

VAL (2011-2014)
LISA (2013)
Cause of Death Register
(2014)

Interrupted time series
study using repeated
cross-sectional data
Inhabitants 65+ years
living in Norrtälje
municipality (exposed to
IC) and the rest of
Stockholm County
VAL (2000-2015)
LISA (2000-2015)

To investigate the
association between SEP
and inpatient care
expenditure (ICE), as
well as the impact of
demographic factors,
health status, and
healthcare and social care
utilisation in the last year
of life.
Population-based crosssectional

VAL (2012-2014)
LISA (2014)
SSR (2014)
SPDR (2014, 2015)

Outcome

Frequent ED visits

Rate of ED visits

Covariates

Income group, age, sex,
living situation, country
of birth, outpatient care
visits, home-healthcare,
institutional, care, and
morbidity.

Income group, age, sex,
living situation, country
of birth, care setting and
time

Polypharmacy (5+
drugs)
PIM
Education level, age,
sex, living situation,
country of birth,
dementia diagnosis, CCI
score, social care use and
care setting

VAL (2012-2015)
LISA (2012-2014)
SSR (2014-2015)
Cause of Death register
(2015)
ICE
Zero expenditure

Statistical
model

Logistic regression

Poisson regression

Title
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Logistic regression

Income group, age, sex,
living situation, country
of birth, PHC visits, ED
visits, home-healthcare,
social care use and
underlying cause of
death.
Quantile regression

5.3

EXPLANATORY VARIABLES

5.3.1.1 Socio-economic variables
SEP is a well-established determinant of health (24). However, as previously described there
are difficulties with measuring SEP in older age. In the studies I, II and IV, we used
individualized household income as a measure of SEP and in study III, we used education
level as an indicator of SEP measured on the individual level.
Income
Income group was used as a proxy measure of SEP in studies I, II and IV. Income is a
measure of material circumstance (19) and enabling resources which is important when
studying healthcare utilisation (30). Additionally, income has been found to be a predictor of
health in later life (29).
To measure income the study populations were divided into five income quintiles, based on
annual income which was measured using net equivalized disposable household income
measured in the LISA register. we used annual equalized household income that was ranked
into quintiles from the lowest to highest income groups. This measure was based on the total
income received from all sources of income and allowances minus taxes paid, adjusted by
consumption weight (for 1 adult is 1.0, and 2 adults 0.51) (161).
Education
In study III, education was chosen as an indicator of SEP as it had been used in previous
studies investigating socio-economic difference in inappropriate drug use (8, 9), and we wanted
to build upon previous findings and assess whether socio-economic differences in
inappropriate drug use existed among older persons with different care needs. The use of
education level as an indicator of SEP serves as a measure of knowledge and skills attained
through education and is often used because it is a stable measure of SEP in the older
population (28).
We divided education into three categories based on years of formal education. Primary level
was defined as 9 years or less years of schooling, secondary level was defined as 10-11 years
of education and tertiary level was >12 years of education.
Disadvantaged Areas
Disadvantaged residential areas with high levels of unemployment, high proportion of
residents born outside of Sweden, low levels of education in Stockholm and other large
Swedish cities in 1998 were identified by the Metropolitan Development Initiative, a program
implemented during 1998-2004 to increase resources in disadvantaged areas, to decrease
segregation and improve living conditions (164) corresponding area codes (see Appendix C). In
study I, disadvantaged areas were included as a predictor variable and dichotomised into
1=living in a disadvantaged area, 0=not living in a disadvantaged area of Stockholm County.
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5.3.1.2 Demographic variables
Demographic variables were measured in the LISA register and were used in studies I, II, III,
and IV.
Age
In this thesis all studies included a measurement of age, measured based on the year of birth
in the LISA register. Age was used to define the study populations based on the cutoff 65
years and older as part of the inclusion criteria. Age is an important predictor of health
problems, and thus, influences the need and as such the utilisation of healthcare and social
care services. Information on age was measured in the LISA register based on date of birth.
In study I, we stratified the analyses by age groups (65-79 years and 80+ years). These age
groups were selected based on the theory of the younger-old and the oldest-old. In study II,
we calculated age standardized rates of ED visits, to adjust for the changes in the agedistribution of the study population over time. Additionally, stratified analyses were
performed on age groups (65-79 years and 80+ years). In study III, age was categorized into
65 – 74 years, 75 – 84 years and 85+ years. In study IV, we found that there was an inverse
relationship between age and ICE. In the regression models, age was used as a continuous
variable to adjust for the variation.
Sex
In studies I, II, III and IV, sex was obtained in the LISA register and is categorised into
males and females. Sex is an important determinant of health because both health status and
life expectancy differ between males and females. In study I, all analyses were stratified by
sex. In study II, males and females were modelled separately. And in studies III and IV, sex
was adjusted for in the regression models.
Country of Birth
In all studies I, II, III, and IV, we included country of birth obtained from the LISA register.
In all studies we dichotimised Country of Birth into “Born in Sweden” and “Other/ Outside
of Sweden”. We considered country of birth to be an indicator of ethnicity that relates to
health as it can influence access to social support and knowledge of the healthcare system.
We acknowledge that this is a very crude measure and that there are many variations within
the group of persons born outside of Sweden which we are unable to capture.
Living situation
Social support is a determinant of health, and of utilisation of healthcare. Living situation was
measured in the LISA using variables “CIVIL” that is the indicator of civil status and
“FAMTYP” referring to the composition of a household an individual is living. The
combination of these two variables was used to measure living situation, which was included
as proxy indicator of social support. In studies I, II, III and IV, living situation was
dichotimised into “Living alone” or “Cohabiting” for persons living in the community i.e. not
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living institutional care. We considered cohabiting to be living with a spouse/ partner, adult
children, or other household compositions.
5.3.1.3 Variables approximating need
In studies I, III, and IV variables were included in the analysis to measure and capture health
status and as such, an indicator of need of care. These variables approximating need were
measured in the VAL-database in studies I, III, and IV, with the addition of underlying cause
of death measured in the Cause of Death Register in study IV. In study II, was a longitudinal
study and the recording of diagnoses attached to a healthcare visit was not consistently
recorded in the early years of the study period, and as such, we were unable to obtain a
consistent proxy measure of need for the entire study period.
Multi-morbidity
In Study I, we used a measure of multi-morbidity as a proxy indicator of need of care. This
measure was based on a methodological approach proposed by Calderon-Llaranaga et al, in
which a multi-disciplinary team of general practitioners, geriatricians and epidemiologists
compiled 60 aggregated categories of chronic conditions and diseases which reflect the
burden of disease in the older population (36). The categories of chronic conditions included
were based on the following criteria: a long-lasting chronic condition/disease that results in
impaired quality of life, residual disability, a prolonged period of care, treatment, or
rehabilitation (36).
We used this tool to obtain a baseline measure of health status of the study population using
the registered ICD-10 diagnoses attached to inpatient and outpatient care visits in SLV and
OVR in 2011, 2012, and 2013. For the descriptive analysis we categorized multi-morbidity as
none, 1 condition, 2 – 4 conditions and 5+ conditions. For the regression analysis, multimorbidity was included as a continuous variable.
Charlson Co-morbidity Index
In study III and IV, we used the Charlson Co-morbidity Index (CCI) as a measure of
morbidity and as such as proxy of need. The CCI is a list of ICD-10 codes for the following
diseases: myocardial infarction, congestive heart failure, peripheral vascular disease,
cerebrovascular disease, pulmonary disease, rheumatic disease, hemiplegia, diabetes, chronic
kidney disease, liver disease, peptic ulcer disease, cancer, HIV/AIDS (52). The CCI score is a
cumulative index assessing the number of conditions and accounting for the severity of the
conditions through a weighted score. The CCI score measure used in this thesis was adapted
for use in Swedish register databases by Ludvigsson et al 2021 (52).
In studies III and IV, the CCI score was measured in the SLV register and in analysis the
CCI score was described categorically as: 0 score, 1 – 2 score and a score greater or equal to
3 and adjusted for in the regression models as a continuous variable.

37

Dementia Diagnosis
In study III, dementia diagnosis was included as an indicator of need. Information on
dementia diagnosis was obtained from outpatient care data and was measured using ICD
codes attached to visits (see Appendix D). The OVR database was used to measure dementia,
based on previous research assessing the concurrence between different registers in
measuring the prevalence of dementia (165). The focus of study III was on older persons with
different care needs which was based on exposure to eldercare services and having a
dementia diagnosis is a factor determining whether or not individual will move into
institutional care.
Underlying Cause of Death
In study IV, underlying cause of death was included in the descriptive statistics to obtain a
better understanding of need in the last year of life. This variable was measured in the Cause
of Death Register using the variable “underlying cause of death” that contains the
corresponding ICD-10 code. In study IV we categorised underlying cause into the largest
categories including cancer-related and cardiovascular-related, as well as neurodegenerativerelated which is becoming a more prevalent underlying cause of death among older people
(166, 167)
.
5.3.1.4 Healthcare utilisation variables
In studies I and IV, we included predictor variables measuring the utilisation of other
healthcare services such as primary healthcare, outpatient specialist care and home-healthcare
(see Appendix E). We considered the volume of these services used to be an indication of
ability to access other sources of care. Outpatient care visits was measured in the OVR
register and home-healthcare was measured in the VPE register of VAL database.
Outpatient care visits
Outpatient care visits included primary healthcare and specialist care visits an individual had
with a doctor. The advantage of using VAL database is that it includes visits to primary
healthcare which are not included in the National Outpatient Register.
Home-healthcare
Home-healthcare is a form of medical care provided in a patient home by a medical
professional. There is basic and advanced home-healthcare that is provided based on medical
need of care. Basic home-healthcare covers medical care up to nursing level, this generally
involves assistance with taking medication, dressing wounds, catheter replacement, or those
who are not physically able to attend primary healthcare visits. Advanced home-healthcare is
provided to seriously ill patients in need of advanced healthcare, which can involve medical
procedures performed at home rather than in a hospital setting, often provided to cancer
patients or palliative care needs (168). The use of advanced and basic home-healthcare is
measured in the VPE register of VAL database, and persons can be identified as receiving
home-healthcare based on the dates they start and stop receiving home-healthcare (160).
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In study I, we included the number of outpatient care visits an individual had with a doctor in
2014 and identified individuals receiving basic and advanced home-healthcare. Outpatient
care visits were categorized into 0-5 visits, 5-10 visits and >10 visits in the descriptive and
regression analysis.
In study IV, we included primary care visits, ED visits and home-healthcare. These were
measured in the VAL database for the study population in their last year of life, and used to
understand what other forms of care they were receiving in addition to inpatient care.
5.3.1.5 Social care utilisation variables
In study I, we identified older persons residing in institutional care using the VAL database,
through a variable “VSSEB” which indicates visits from a patient residing in institutional
care. This measure was comparable to the estimates on the number of institutional care
residents from Statistics Sweden.
In study III, social care utilisation was used to define care need groups; the independent
individuals who are not receiving social care in the community, home-help users those
receiving home-help in the form of personal care, and institutional care residents in the last 6
months of 2014.
In study IV, we measured the number of months of social care an individual received in 2014
and 2015 prior to the month of death, thereby identifying four groups: the independent;
individuals who received no social care services and remained in their own homes, homehelp users; those that the received home-help services in their own homes, institutional care
residents; those that the resided in an institutional care setting, and a transition group; those
that were receiving home-help services and living in their own homes but moved into
institutional care during their last year of life.
5.3.1.6 Other predictor variables
Care setting
In studies II and III care setting was defined based on being exposed IC or to standard care.
The measurement of care setting was based on being a registered inhabitant of Norrtälje
Municipality, the information for this variable was obtained from the LISA register. We
assumed that individuals registered as living in Norrtälje were exposed to IC, based on IC
being accessible and available to inhabitants of Norrtälje. Individuals registered in other areas
were assumed to be exposed to “Standard Care”.
Time
In Study II, we used repeated cross-sectional data from 2000 till 2015, quarterly units of time
(3-month intervals) were included in the analysis. The preintervention period was between
2000q1 to 2005q4 and the implementation of integrated care took place in 2006q1, and the
postintervention was defined after the implementation of integrated care between 2006q2 to
2015q4. The time variables included the model were a binary variable 0=preintervention
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(2000q1-2005q4) and 1=postintervention period (2006q1-2015q4), time as continuous
variable and an interaction term that is 0=preintervention period and a interaction term
between the intervention and elapsed time after the intervention was implemented.
5.4

STATISTICAL METHODS

5.4.1 Logistic Regression
A logistic regression model was selected for analysis of both studies I and III since we had
binary outcome variables. Logistic regression analysis is a predictive analysis that is used to
describe data and to explain the relationship between an outcome variable and one or more
predictive variables that can be a mix of binary, categorical or continuous variables. The
coefficients estimated by logistic regression models can be interpreted as the increase or
decrease in the log-odds for every unit increase or decrease in the independent variables. The
log-odds are transformed into odds ratios (OR) by taking the exponential function of the
coefficients. The OR can be interpreted as increases or decrease in odds of the outcome
within a confidence interval (CI) (169).
In study I, we used a logistic regression model to estimate the odds of being a frequent ED
user. These models were stratified by age group and sex, income group (Model 0), age in
years (Model 1), living alone, institutional care, disadvantaged areas, born outside of Sweden,
multi-morbidity and Model 2 adjusted for; age in years, living alone, institutional care,
disadvantaged areas, born outside of Sweden, multi-morbidity, home-healthcare, and
outpatient care visits.
In study III, we used a logistic regression model to estimate the odds of having 5 or more
prescription drugs and the odds of being exposed to a PIM during a 3-month interval. The
regression models included in study III, were stratified by care need level, adjusting for
education level, sex, age group, living situation, country of birth, care setting, CCI score, and
dementia diagnosis. Additional stratified analysis was done by care setting adjusting for;
education level, sex, age group, living situation, country of birth, CCI score, dementia
diagnosis and care need group.
In study IV, we used a logistic regression model to estimate the odds of having zero inpatient
care costs in the last year of life. The first part of the model a logistic regression model
estimates the probability of being a non-zero and the second part of the model estimating the
differences among those with greater than zero costs. However, as our interest was socioeconomic differences we wanted to observe if there were differences among those that had
zero ICE as well as among those that incurred ICE.
5.4.2 Interrupted Time Series Analysis
An interrupted time series (ITS) analysis is a natural experimental study design that can
evaluate the longitudinal effects of an intervention using regression analysis (170). ITS data
consists of a sequence of count or continuous data points at evenly spaced time intervals i.e.
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monthly, or quarterly intervals, with a defined change point that corresponds to the
introduction of the intervention. The coefficients from the time variables can be interpreted
as; time as continuous the pre-intervention period, dummy variable the level change in the
outcome after the intervention was implemented and the change in the trend in the
postintervention period (171).
We used an ITS analysis in study II, to assess if there was a change in the trend of the rate of
ED visits in the postintervention period compared to the preintervention period in Norrtälje
municipality after the introduction of IC in 2006q1. We performed the ITS analysis using a
Poisson regression to evaluate whether the postintervention trends in the rates of ED visits
differed significantly from the preintervention trends estimating incidence rate ratio (IRR)
and CI for the corresponding estimates, adjusting for seasonality and underlying trends. The
study period was between 2000-2015 and the analysis included 64 time points. There were 24
quarters in the preintervention period and 39 quarters in the postintervention period. We
hypothesised that there would be a gradual trend change in the outcome ED visits after the
implementation of IC, so an interaction term between elapsed time and the intervention was
included in the model. Additionally, we included a dummy variable to estimate the level
change immediately following the implementation of IC in Norrtälje.
The outcome was age-standardised to adjust for changing age distribution over the study
period (171). Seasonality was also considered a time-varying confounder that was adjusted for
in the model to account for fluctuation in the outcome, i.e. seasonal peaks in ED visits. Plots
of the residuals and partial autocorrelation plots were assessed to ensure the adjustment for
seasonal effects and autocorrelation were adequate (171, 172).
We estimated the “counterfactual” to show the potential trend of the outcome, if the
preintervention trend continued in the postintervention period, as it is not possible to observe
the scenario where IC had been and had not been implemented in the same population to
compare (172). For the counterfactual to be valid we had to ensure that the outcome measure
was measured consistently in the preintervention and postintervention period (172). We used
outcome hospital-based ED visits as this measure remained consistent in our data and to the
best of our knowledge there was no additional intervention taking place during the
preintervention period. A sensitivity analysis was included using a shorter follow-up period
2000-2008 to investigate the change in the trend of rate of ED visits before any other
healthcare and social policy were introduced see table 3 which shows timeline of the
implementation of IC.
5.4.3 Quantile Regression
In study IV, we used the outcome ICE, cost data is characterised as being non-negative,
skewed to the right with a large portion of low expenditure and a small portion with high
expenditure. The excess of zeroes in the data is a statistical problem, though the data remains
skewed even without the zeroes. A quantile regression (QR) model was selected to examine
socio-economic difference in ICE in the last year of life. ICE follows a skewed distribution
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with extreme outliers, which is not compatible with the assumptions for a least squares model
(173)
. The QR model has been recommended as a more comprehensive view of the association
between potential explanatory variables and the outcome of costs (174). This approach has
been compared to alternative approaches and is considered advantageous for studying costs
(175-177)
.
The QR model allowed us to assess the different effect SEP has at different quantiles of ICE
in the last year of life, a quantile refers to a type of grouping such as decile or percentile, for
the purposes of study IV we estimated rates of change of ICE at the median 50th, 75th, and
95th percentiles which allowed us to assess SEP differences and the effect of different
explanatory variables at different points of the distribution of ICE. Such as at those at the top
5% of healthcare expenditure, which account for a substantial percentage of healthcare
expenditure.
These percentiles were selected because it was presumed that the impact of a unit change in
an explanatory variable (∆ICE/∆x) would be progressively greater in higher percentiles (173).
For study IV, the model included adjusting for income groups (ref=income group 1), sex, age
in years, country of birth, CCI score, ED visits, months with home-help and months in
institutional care.
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5.5

ETHICAL CONSIDERATIONS

The studies in thesis rely on the ability to link data from different registers to follow
individuals, an advantage of register research in Nordic countries. Accordingly, there are
important ethical implications in terms of privacy and data protection.
This thesis used various registers to measure variables and perform studies, which is based on
data linkage. This means that various registers were linked using encrypted serial numbers to
follow individuals, and personal identification numbers were removed. It is important to
acknowledge that the term anonymised is often misused in register-based research, as this
method is more appropriately described as “pseudonymized” (178). The term pseudonymized
means that a key file exists which can be used to identify individuals. This key file is secured
by Statistics Sweden (SCB), meaning they are the only ones who can identify individuals.
Further, the data used was stored securely, and is only accessed by authorised individuals to
safeguard the integrity in research. Data protection of the research materials extends up to ten
years after the research article has been published.
It is not a pre-requisite of register-based research to obtain informed consent from the
individuals whose data is used to perform the research. Though we recognize the importance
obtaining informed consent as we include vulnerable persons in the studies, it is not feasible
to obtain informed consent from all individuals included due to the time, money and
resources necessary to obtain consent within the research time frame.
An additional consideration is that registry-based research involves no invasive treatment or
expectation for individuals to engage in the research, and so there is minimal involvement of
those included. While there may not be a direct benefit to the study populations included in
this research, the general population will stand to benefit from the findings in the future.
Ethical approval for the studies included in this thesis was provided by the Regional Ethical
Review Board in Stockholm Dnr: 2016/299-31.
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6 RESULTS
6.1

STUDY I – FREQUENT ED USE

We investigated the socio-demographic differences among older people seeking ED care in
terms of sex and age group, to investigate the association between income groups and
frequent ED use. There was N=356,375 in the study population, of which 89,541 individuals
made 167,973 ED visits in 2014. Our results showed that there were socio-demographic
differences in the utilisation of ED care. ED users were mostly in the lowest income groups,
residing in disadvantaged areas, living alone or in an institution.

Figure 4: The rate of ED visits among those 65+ years stratified by sex and living situation in Stockholm
County in 2014.

Figure 4 depicts the difference in the rate of ED use by sex and living situation. Generally,
males used more ED care than females, older persons in institutional care had a higher rate of
ED visits between 65-79 years, while the rate of ED visits increased in older ages among
those living in the community, additionally, those living alone in the community having a
greater increase than those cohabitating. Frequent ED users had higher levels of multimorbidity and received home-healthcare (both basic and advanced). Additionally, frequent
ED users tended to have a high use of other outpatient care and the majority had >10
outpatient care visits in 2014.
Table 3: Logistic regression estimates of the association between income group and frequent ED user.
Males
Females
(65-79 years)
(80+ years)
(65-79 years)
(80+ years)
OR (CI 95%)
OR (CI 95%)
OR (CI 95%)
OR (CI 95%)
Income groups
(highest) group 5 1.00
1.00
1.00
1.00
(lowest) group 1 3.13 (2.75-3.56)
1.42 (1.17-1.72)
2.91 (2.52-3.36)
1.66 (1.34-2.06)
group 2 2.67 (2.34-3.05)
1.17 (0.97-1.39)
2.62 (2.27-3.04)
1.67 (1.35-2.08)
group 3 1.77 (1.54-2.02)
1.16 (0.97-1.39)
1.55 (1.32-1.82)
1.52 (1.21-1.91)
group 4 1.26 (1.10-1.45)
1.09 (0.90-1.33)
1.08 (0.91-1.28)
1.39 (1.08-1.79)
*OR odds ratio, CI 95% confidence interval
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In study I, in the unadjusted logistic regression models stratified by sex and age group, we
observed a social gradient in the odds of being a frequent ED user. Those in lowest income
group had higher odds of being a frequent ED user than those in the highest income group see
Table 3. Males had higher odds than females in both age groups,

Figure 5: Odds ratios and confidence intervals of the association between income group and frequent ED user
after adjusting for age in years, living alone, institutional care, disadvantaged areas, born outside of Sweden,
multi-morbidity, home-healthcare, and outpatient care visits.

In the fully adjusted regression models the association between income group and frequent
ED user remained (see figure 5). Males 65-79 years in the lowest income group had the
highest OR:1.75 95%CI 1.50 to 2.03) of being a frequent ED user, while females 80+ years in
all other income groups had higher odds of being a frequent ED user than those in the highest
income group. In all stratified groups, residing in institutional care, multi-morbidity, greater
number of outpatient care visits and receiving home-healthcare were associated with frequent
ED use.
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6.2

STUDY II – INTEGRATED CARE

In study II, we investigated the association between the implementation of an IC system in
Norrtälje municipality and changes in trends of the rate ED visits. We observed that the
inhabitants 65+ years in Norrtälje generally used more ED care compared to those in the rest
of Stockholm County throughout the study period (see Appendix F). After the
implementation of IC in Norrtälje in 2006q1, we observed no substantial level change in the
rate of ED visits among all inhabitants 65+ years, though we did observe a significant trend
change in the rate of ED visits (IRR: 0.997, 95%CI 0.995 to 0.998) in the postintervention
period compared to the preintervention period. The utilisation of ED care did increase among
the inhabitants of Norrtälje during the post-intervention period see figure 6.

Figure 6: The trend in the rate of ED visits among all inhabitants 65+ years in Norrtälje from 2000q1 to 2015q4.
The circles represent the observed rate of ED visits per 10,000 persons, and the red line is smooth cubic spline of
the trend from 2000q1 to 2015q4.

In study II, we observed that the rate of ED visits among inhabitants 65+ years in the rest of
Stockholm County differed compared to those in Norrtälje. In rest of Stockholm, between
2000q1 to 2006q1 there was a downward trend in the rate of ED visits compared to Norrtälje
where it was increasing. Further, during the period 2006q1 to 2015q4, the level of the rate ED
visits increased, but there was no significant change in the trend among those in the rest of
Stockholm.
In the stratified analysis by socio-demographic groups, we observed that among inhabitants
of Norrtälje in the lowest income group there was an increasing trend in the rate of ED visits
in the pre-intervention period and after implementation of IC in 2006q1 there was a
significant level change in the rate of ED visits (IRR:0.916, 95%CI 0.878 to 0.954) among
those in the lowest group. However, the drop in ED visits that occurred after the
implementation of IC was not sustained throughout the follow-up period this is depicted in
figure 7. We observed a decline in the trend of ED visits among inhabitants of 65-75 years,
and those born outside of Sweden. However, a decreasing trend in the rate of ED visits was
not observed among those 80+ years or among the inhabitants living alone in Norrtälje.
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Figure 7: The trend in the rate of ED visits among all inhabitants in the lowest income group in Norrtälje from
2000q1 to 2015q4. The circles represent the observed rate of ED visits per 10,000 persons, the vertical line
represents the implementation of integrated care (post-intervention trend from 2006q1) The solid line represents
the temporal trend, and the step at the postintervention period is the estimated effect.

We included a sensitivity analysis in study II, using a shorter follow-up period is depicted in
figure 8. In the pre-intervention period 2000q1 to 2005q4 the trend of the rate of ED visits
was increasing, following the implementation of IC. There was a level change of (IRR: 0.971
CI 0.908 to 1.038) which was not significant, followed by a moderate decrease in the trend
(IRR: O.999 CI: 0.996 to 1.01) in the post-intervention period relative to the pre-intervention
period, which was not significant. There were no significant changes during the shortened
study period 2000-2008. The trend follows the same direction as the observed in the full
follow-up period 2000-2015.

Figure 8: The trend in the rate of ED visits among all inhabitants 65+ years in Norrtälje from 2000q1 to 2008q4.
The circles represent the observed rate of ED visits per 10,000 persons, the vertical line represents the
introduction of IC (post-intervention trend from 2006q1) The solid line represents the trend, and the step at the
postintervention period is the estimated effect and the dashed red line represents the counterfactual trend if
integrated care was not implemented in Norrtälje.
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6.3

STUDY III – INAPPROPRIATE DRUG USE

In study III, we investigated the socio-demographic differences in the polypharmacy and
potentially inappropriate medication (PIM) among older people with different care needs, and
in an integrated care versus as standard care setting.
PIM (%)
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Figure 9: The prevalence of polypharmacy and PIM stratified by care need group and care setting.

The prevalence of polypharmacy and PIM was higher among home-help users (62% and
11.5%) and institutional care residents (74.4% and 11.9%) compared to among those
independent in the community (25.6% and 5.2%), there was slight differences between
different care need groups in different care settings see figure 9.
In the models stratified by care need estimating the odds of polypharmacy, showed an
educational gradient among those living independently where those with primary and
secondary education had higher odds of polypharmacy compared to those with postsecondary education. However, educational differences were not as steep among home-help
users and those in institutional care. For all care need groups female sex and greater
morbidity were associated with higher odds of polypharmacy. Additionally, those living
independently with a dementia diagnosis had higher odds of polypharmacy compared to
those without dementia. The opposite could be observed among those in institutional care.
Those in an integrated care setting had higher odds of polypharmacy compared to those in
standard care.
In the models estimating the odds of PIM stratified by care need, those with primary
education living independently and in institutional care had higher odds of PIM, while there
were no educational differences observed among home-help users. Increasing age was
associated with lower odds of PIM in all care need groups. Among the independent those
living alone and with greater morbidity had higher odds of PIM. Older people with a
dementia diagnosis receiving municipal social care, either home-help or institutional care,
had lower odds of PIM.
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Figure 10: The point prevalence of older people with a potentially inappropriate medication stratified by sex,
age group, and care setting.

In the models stratified by care setting, there was an educational gradient observed in the
odds of polypharmacy in both care settings. And education differences in the odds of PIM
could be observed in the standard care setting, but this was not observed in the integrated care
setting. Figure 10 shows the quarterly point prevalence of PIM stratified by age, sex and care
setting among those 65+ years in Stockholm County from 2006q1 (when integrated care was
introduced in Norrtälje) until 2015q4. Generally, there was a greater prevalence of PIM
among females compared to males, and the prevalence of PIM has been gradually declining
among those 75-79 years and 80+ years during this period.
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6.4

STUDY IV – INPATIENT CARE EXPENDITURE

In study IV, we aimed to investigate the association between SEP and Inpatient Care
Expenditure (ICE) as well as the effect of demographic factors, health status, healthcare and
social care utilisation on ICE in the last year of life. The median ICE incurred in the last year
of life was 129,886 SEK, Decedents in the lowest income group incurred higher ICE at the
50th percentile (139,401SEK) but the higher income groups incurred higher ICE at the 75th
and 95th percentile. Institutional care residents incurred lower ICE compared to those in the
community. Decedents receiving home-help services or that transitioned (from receiving
home-help to institutional care) incurred higher ICE at the 50th, 75th and 95th percentile
compared to those independent in the last year of life.
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Figure 11: The monthly inpatient expenditure incurred over the last year of life stratified by utilisation of
municipal social care, among non-zeroes.

Figure 11 depicts the average monthly ICE incurred based on social care use during the last
year of life, the x-axis depicts the months until the month of death and y-axis is the ICE
incurred. Those living in the community had a lower median ICE compared to other groups,
however, the average monthly ICE compresses among those independent more so than those
with social care, as ICE increases to greater extent with proximity to death.
In the QR model, after adjusting for age, sex, country of birth, morbidity, ED visits, homehealthcare and months with social care we observed no differences between income groups at
the 50th percentile, however, decedents in the higher income groups incurred higher ICE at
the 75th percentile, and a social gradient could be observed at the 95th percentile. As income
increased, ICE increased (see figure 12). At the 95th percentile decedents in the highest
income incurred higher ICE (45,307 SEK CI95% 12,070 – 78,559) compared to those in the
lowest income group.
Older age and number of months in institutional care were associated with lower ICE at the
50th, 75th and 95th percentile, while those born outside of Sweden incurred lower ICE at 50th
and 75th percentile (-11,318 SEK CI95% -15,785 – -6,851) compared to those born in
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Sweden. Further, number of months with home-help services was associated with lower ICE
at 95th percentile, while greater morbidity and increasing number of visits to ED care were
drivers of higher ICE across the distribution.

Figure 12: Differences between income groups at the 95th percentile of distribution of inpatient care
expenditure, the red circles represent the estimates from the QR model and the navy blues lines the confidence
intervals.

There were n=2,912 decedents who incurred zero ICE in the last year of life, most of whom
(56%) resided in institutional care during the last year of life. Among those living in the
community that incurred zero ICE there were no socio-economic differences between income
group. Those incurring zero costs were more often male, 65-74 years, born outside of Sweden
and having cardiovascular disease as underlying cause of death.
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7 DISCUSSION
7.1

MAIN FINDINGS

This thesis aimed to increase the knowledge of socio-economic differences in the utilisation
of healthcare and prescription drugs among older persons in Sweden in light of changes in the
healthcare and social care organisation. The main findings of the studies included in this
thesis are summarized as follows:
In study I, we observed that ED visits by older people were driven by need of care as greater
morbidity and the utilisation of other healthcare services were associated with frequent use of
ED care. Further, older people that frequently visit hospital-based ED care were often a
socially disadvantaged group. Specifically, males 65-79 years in lowest income group and
females 80+ years were potentially vulnerable groups that frequently attended ED care.
In study II, we found that the implementation of IC had a modest impact on the utilisation of
ED care, and generally, the inhabitants of Norrtälje persistently had higher use of ED care
than those in the rest of Stockholm County. Though certain socio-demographic groups
experienced a lower rate of ED visits after the implementation of IC, the full effect of IC was
difficult to decipher due to the gradual implementation and other conflicting healthcare and
social care policies which were introduced throughout the follow-up period which may have
had impact on implementation.
In study III, polypharmacy was more prevalent among older people with greater care needs
such as those with home-help and living in institutions, but socio-demographic differences
were more prominent among those independent in the community. Smaller differences were
observed between care need groups regarding PIM, though institutional care residents and
home-help users with a dementia diagnosis had lower odds of PIM. The care setting
(integrated or standard) had a limited effect on inappropriate drug use.
Finally, in study IV, we observed socio-economic differences in inpatient care expenditure
(ICE) in the last year of life among decedents 65 years and older. Specifically, at the higher
end of the expenditure distribution (the 75th and 95th percentile) higher income groups
incurred higher ICE compared to those in the lowest income group. Greater morbidity and
frequent use of ED care were drivers of increasing ICE in the last year of life, while older age
and months in institutional care were associated with lower ICE across the distribution and
months with home help was associated with lower ICE at the 95th percentile.
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7.2

INTERPRETATIONS OF FINDINGS

This section reflects upon the main findings from the studies, in relation to the literature and
considerations for the interpretation of the findings.
7.2.1.1 To what extent are the socio-demographic differences in older peoples frequent
ED use depending age, sex and income group? (Study 1)
The number of visits to hospital-based EDs has been increasing in recent years. Overall, the
socio-demographic factors associated with frequent ED use highlighted in study I are
consistent with what previous studies have identified as predictors of frequent ED use such as
older age, low SEP, greater morbidity, living in disadvantaged area and greater use of other
healthcare services (100, 105, 107, 120, 122, 123). In terms of sex and age group differences, in the
literature there is mixed findings, some studies have found males had higher rate of ED use
(100, 115)
and more revisits within 30 days (111). While females have been found to be more
frequent ED users (120), as per what was observed in study I. Where females 80+ years in all
income groups had a higher odds of frequent ED use compared to the highest income group.
This is a vulnerable group that frequently attends ED care, and subsequently has been found
to have increasingly longer LOS in ED care (107, 121).
There are socio-economic differences in the burden of disease, with low SEP groups having
higher rates of morbidity compared to high SEP groups (11, 12). Multi-morbidity was used as a
measure of health status in study I (36) and greater morbidity was associated frequent ED use.
Optimally, chronic conditions should be monitored and treated in outpatient care, and if care
needs are sufficiently met older people should not have a perceived need for ED care (100).
Particularly, as greater continuity of care from PHC, specialist care and community-based
care was observed to reduce use ED care (103), as well as palliative care lowers the use of ED
care (84). Nonetheless, in study I we observed that high use of outpatient care and receiving
basic home-healthcare was associated with frequent use of ED care, similar findings have
been observed previously (101, 104, 105, 108). It has been suggested that if care is unavailable,
inaccessible or possibly inadequate then older people can experience unmet need of care that
can lead to frequent ED use (100, 108, 124).
The Swedish healthcare system is guided by principle “equal access for equal need” (3), but
how this principle of equitable access relates to ED care is not clear, as all socio-economic
groups have equal opportunity to access ED care when they have a perceived need (94). Yet,
older people in low income groups attended ED care more frequently. These income
differences could be influenced by predisposing factors and enabling resources that influence
the demand for healthcare (60) and as such, reflect a social gradient in health literacy (57).
Health literacy can influence how persons perceive their need of care and how individuals
understand the information about the care available to access or perceive barriers to access
(57)
, and ultimately, act to meet their needs by utilising the ED care service because it
considered a permeable and easily accessed service (54).
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The changes to the Swedish healthcare and social care system has meant that older people
with multiple health problems have a multitude of choices to make when seeking care.
Beyond just when and where, but also from whom to seek care (17) as now older people need
to compare the care options available and consider the trade-offs between the different
choices (63).
7.2.1.2 How did the introduction of integrated care in Norrtälje influence the rate of ED
visits among older persons 65+ years? (Study II)
After the introduction of IC, the expected outcome would have been a gradual decrease in
the utilisation of ED care by the inhabitants of Norrtälje. Although, a decrease in the trend
of rate of ED visits could be observed among inhabitants 65 years and older compared to
the trend IC was introduced in Norrtälje, the overall use of ED care remained higher in
Norrtälje compared to the rest of Stockholm throughout the study period. Previous studies
have had mixed findings about what impact IC could have on various outcomes including ED
visits, some studies have reported no effect (116, 149) and others have observed modest decrease
in ED visits or use of acute care services (152-154).
There are many approaches to establishing IC and there are various contextual factors that
can determine how IC is adapted and received in an area. Norrtälje is a rural area in
Stockholm County, where local hospital is the main supply of care, and the IC initiative
began as a response to the threat of closure of the local hospital (145). Previous studies have
found that living in a rural area is predictor of frequent ED use (100, 124). The contextual factors
relating to the geographical location and the communities desire to save the hospital could in
part explain why the rate of ED visits remained higher in Norrtälje compared to the rest of
Stockholm.
Another study evaluating the introduction of IC in Norrtälje observed a decrease in the rate of
hospitalisations for ambulatory care sensitive conditions compared to a matched control,
though this decrease was not significant (180). These findings have similarities to what was
observed in study II, as such it is essential to consider how IC was implemented in Norrtälje,
The introduction of IC was defined as when the macro-structure was established. However, it
took more time to facilitate organisational and clinical integration because these aspects
were not outlined in initial stages when the macro-structure was formed (146).
There were hurdles encountered when establishing organisational and clinical integration
such as not having a shared information system (145) and differences between professional
cultures, as social workers and healthcare professionals were not accustomed to working
together (146). The informational and organisational aspects of integration are the most
important from the perspective of older people to meet their needs, as these features of IC
improve efficiency, coordination, and continuity of care (34, 78).
The implementation of IC in Norrtälje changed the supply of care by forming a single
provider and purchaser of healthcare and social care services. External changes to the
Swedish healthcare and social care system were introduced during the postintervention period
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which could have influenced the implementation of IC because the direction of these changes
was incompatible with integrated care initiative in Norrtälje (147).
7.2.1.3 To what extent do socio-demographic differences in inappropriate drug use exist
among older persons with different care needs? How does living in an integrated
care setting affect the risk of polypharmacy and PIM use among older people?
(Study III)
Prescription drugs are a ubiquitous treatment modality for older people with multiple chronic
conditions, and are prescribed and dispensed in the healthcare utilisation process (132). Socioeconomic differences in prescription drug use could be due to differences in the determinants
of health given the relationship between multi-morbidity and polypharmacy (125,133). Along
with older people seeking care from multiple providers, combined with often limited
coordination between providers which could lead to potentially inappropriate prescription
drug treatment.
The findings from study III were consistent to what has reported in previously, that low
education, female sex and greater morbidity were associated with greater risk of
polypharmacy and PIM (8, 9, 132-136,139,140). However, differences were observed between older
people with different care needs. Generally, older people receiving home-help or living in
institutional care have greater morbidity and as such are prescribed more drugs. The
educational differences observed in polypharmacy and PIM, were more prominent among
those living independently compared to home help users and institutional care residents.
These educational differences by care need could be a result of differences in predisposing
factors and enabling resources such as a regular source of care, health literacy, and
psychosocial factors (i.e. cognitive and social abilities) which influence the physician-patient
interaction (61, 132). Clear communication of health problems and current treatments or having
a carer who can advocate for you influences the interaction and the subsequent treatment (57).
The provision of social care might reduce educational differences in inappropriate drug use,
as municipal social care is provided based on assessed need of care (64). As a consequence,
older people who receive social care have a regular source of care, which could lead to drug
related problems being noticed sooner (179), although a previous study has observed through
medication reviews that home-help users frequently experience drug related problems (159).
Nonetheless in our study, among those living independently, living alone was found to be
associated with higher odds of PIM compared to those cohabiting which relates back to the
predisposing factors and enabling resources that influence healthcare utilisation, assessment
and treatment. Yet, the prevalence of polypharmacy and PIM remains higher among those
with greater care needs. This study underlines the similarities between older people in
institutional care and those living in the community receiving care in their own homes, this is
a fast-growing group due to ‘ageing in place’ and de-intstiutionalisaton and as of yet are not
well studied.
There were limited differences between care settings in terms polypharmacy and PIM, even
though the expectation was that IC would have improved prescription drug use among older
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people, through increased coordination and information sharing between care providers. The
limited differences between care settings, specifically, the decreasing prevalence of PIM, is
most likely an implication of the quality standards set by NBHW to improve the safety and
prescription drug treatment for older people.
7.2.1.4 What is the association between SEP and inpatient care expenditure (ICE) in the
last year of life, and how is this association affected by demographic factors,
health status, healthcare and social care utilisation (Study 4)
There were socio-economic differences observed in ICE in the last year of life, particularly, at
the top five percent of the distribution of expenditure. This finding is somewhat comparable
to what has been observed in a previous study that investigated socio-economic differences in
total public healthcare (inpatient and outpatient care) expenditure in the last year of life in
Stockholm County (10). The authors found that higher income was associated with greater
expenditure in the last year of life (10), similar findings have been observed elsewhere (92, 96-98).
Theoretically, we would have expected to observe the opposite given the socio-economic
difference in morbidity and poorer health experienced by persons with low SEP who would
be expected to have a greater need of and use more inpatient care (86, 89).
Foremost, it is difficult to know how these results should be interpreted, as there is no
standard of what is appropriate inpatient care treatment or how much it should cost in the last
year of life. Generally, there is a preference to die at home, a systematic review found that the
preference to die at home did not change even as chronic conditions became progressively
worse (85). In contrast, a Swedish study has observed that older people with tertiary education
had 20% higher odds of dying in hospital compared to those with primary education (181).
This could in part explain the socio-economic differences in ICE we observed in study IV, as
it is possible that more affluent and better educated individuals have more enabling factors
which allow them better to navigate the healthcare system and advocate for more expensive
or intensive care near the end-of-life (57, 61).
Death occurs at increasingly older ages, and previous studies have observed an inverse
relationship between older age and healthcare expenditure (10, 82, 87-89), similar to study IV.
Most decedents were receiving social care services either in the form of home-help or living
in institutional care, this finding shows that care need peaks during the last year of life Other
studies have also noted an increased uptake of social care in the last years of life (80, 83) and the
cost of social care increases during the last years of life (81, 82, 88). In study IV, residing in
institutional care was associated with lower expenditure and the majority of this group had
zero cost, while months with home-help lowered expenditure at 95th percentile. Another
Swedish study found higher rate of hospitalizations in the last weeks of life among older
people living in the community without home-help (83).
ED visits and morbidity were drivers of higher ICE in the last year of life. Previous research
has found that increasing burden of multi-morbidity is a better predictor of higher total
healthcare expenditure in the last five years of life than underlying cause of death (88). Further,
receiving home-healthcare was associated with incurring higher ICE at the 50th and 75th
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percentile. This could be due to this group of patients having greater need of hospital care,
although receiving home-healthcare was also a predictor of frequent ED use in study I. A
systematic review concerned with unmet palliative care needs found that medical needs and
pain management were often met by home-healthcare, but there was insufficient psychosocial
support for the carers and the dying that increased dependence on hospital care (51). This
observation could be indicating perceived unmet needs of those receiving home-healthcare or
their families/carers.
7.3

METHODOLOGICAL CONSIDERATIONS

In this section the strengths and limitations of the data sources and measurements, reflecting
on the validity of the findings as well as consideration of alternative approaches.
7.3.1 Data sources
A strength of the studies included in this thesis is the use of a range of high-quality
population-based registers, so we were able include a large study population, assess the
utilisation of a range of healthcare and social care services and the use of prescription drugs.
The unique population-based register data enabled us to construct a long time series in study
II, which made it possible to investigate changes in the rate of ED visits for several years
before and after the implementation of IC in Norrtälje Municipality. There was limitations in
having a long follow-up period because it increased the risk of other events affecting the
outcome, for example the additional healthcare and social care changes introduced during the
postintervention period.
Measuring need of care is complicated, we used proxy measures of need of care in studies I,
III, and IV, these measures can be considered a strength as they provided an indicator of
health status and as such a proxy of need (36, 52). However, these measures cannot fully capture
need of care. We did not have access to subjective measures of need in the form of selfreported health status, which would have enabled us to have a better measure of perceived
need of care that influences the demand of healthcare (5).
In study I we used a count of 60 categories of chronic conditions (36) which can be seen as an
indicator of need based on the number of conditions but says nothing about severity of the
conditions or impact on everyday life. We also used the CCI score that similarly counted the
number of chronic conditions, but the conditions were weighted based on severity which is an
additional benefit of this measure (52). Though these measures indicate the burden of chronic
conditions, we are unable to measure how individuals perceive their health and need of
healthcare. Also, it was not feasible to apply one of these measures in study II, as there was a
long follow-up period between 2000 and 2015, and during the early years of the follow-up
there was inconsistent recording of diagnoses attached to visits.
The Cause of Death Register has high quality coverage of underlying cause of death (163).
However, given that older people generally die with multiple chronic conditions there are
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difficulties in discerning the actual cause of death as such it is important to consider both
morbidity and cause death among older people (182). Other studies, assessing differences in
expenditure in the last year of life found greater variation based on morbidities compared to
underlying cause of death (88, 98).
The SPDR register contains information on all drugs prescribed and purchased in Sweden,
however, there is no information in the register of drugs prescribed and not purchased, over
counter drugs and supplements, or drugs that are administered as part of inpatient care
treatment (162). This means there is a possibility of under-estimating the number of drugs an
individual is taking during a specific point in time.
7.3.2 Measures
In this thesis we assessed different outcome measures of healthcare utilisation such as visits
to ED care, medications prescribed and purchased and expenditure on inpatient care in the
last year of life.
Frequent ED users were defined as individuals 65 years and older that have numerous ED
visits within a year, what is a numerous number of visits varies in the literature from three to
twelve visits in a year. We used the measure of four or more visits to ED care in a year in
study I, this definition was based on previous literature (100, 108, 114, 115). However, by creating a
binary measure from a count variable as we lose information about the socio-demographic
factors that influence whether an individual seeks ED care or not, and what influences the
intensity of use (i.e. number of visits) of ED care. However, this measure did allow to bring
forward a potentially vulnerable group that attend ED care frequently.
In study II, we were unable to include a control to directly compare the impact of IC to an
area that was intervention free, as the preintervention trend in Norrtälje was not comparable
to other areas. This limits the conclusions we can draw regarding the impact of integrated
care on the rate of ED visits, as we were unable to ascertain how it performed compared to a
control. Additionally, we must consider how we distinguish IC from standard care. The rest
of Stockholm was referred to as a standard care setting because there is no shared funding
between those responsible for the provision and purchasing of healthcare and social care
services, and as such there is no shared financial incentives (148). This distinction of source of
funding between the care settings, overlooks that within the standard care setting there is still
the ambition to provide a positive experience of care and ease care transition when being
discharged from hospital (180).
In study III, we used a cutoff of being prescribed and dispensed five or more prescription
drugs during a certain period to define polypharmacy (125-127). Although this is a widely used
definition and it is often a chronic state, this measure of polypharmacy cannot ascertain
whether an individual is compliant to the prescribed drug regime, or is taking supplements or
over the counter medications. Further, there is a duality to the concept of polypharmacy, as it
can be considered many drugs or too many drugs, using just the cutoff number of drugs
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prescribed does not enable us to distinguish between appropriate and inappropriate
polypharmacy (125).
Though inpatient care accounts for a substantial proportion of care costs, it does not reflect
the total cost of care in the last year of life, which is necessary to consider when discussing
the results of study IV. As social care costs increase with age, and an increase in the uptake of
municipal social care in the last eighteen months of life has been observed in Sweden (90).
Furthermore, social care is the second most expensive care in the last year of life (81). In study
IV, we had no measure of the expenditure on social or outpatient care, which is a limitation
because our focus was on investigating socio-economic differences and low SEP groups tend
to seek more primary healthcare and community-based care compared to those with high SEP
(6, 74)
. By not having a complete measure of total public healthcare and social care expenditure
in the last year of life we might be over-or underestimating the differences between socioeconomic groups.
7.3.3 Validity
7.3.3.1 Confounding
Confounding can hide a true, or falsely indicate an association between an exposure and
outcome, and in observational studies confounding can never be completely ruled out (i.e.
residual confounding) (183). We attempted to control for confounding through adjustment and
stratification, but we must consider that we could not fully account for need of care, though
we used different indicators of health status it is uncertain that we were able to fully measure
need. Further, there are factors that are of importance for studies I, III, and IV such as social
support and health literacy, which we could not measure. Though we attempted to measure
social support using living situation we cannot fully capture the support individuals have if
they live alone or if they are receiving informal care. When it comes to translating perceived
need into a care seeking decision differences in health literacy can also contribute socioeconomic difference in healthcare utilisation. In study II, we accounted for time-varying
confounding through age standardisation and adjusting for seasonality in the data. Moreover,
matching is another method of controlling for confounding which would have been
advantageous for study II, but was not feasible at the time.
7.3.3.2 Misclassification
Non-differential misclassification occurs when both the exposed and unexposed have the
same probability of being misclassified. Differential misclassification is when the probability
of being misclassified is different between different groups, this form of misclassification can
occur in the exposure or outcome variables (183). Misclassification of the outcomes is unlikely
as they were measured using high quality register data. In Sweden the national patient register
is updated with the regional data (i.e. VAL), which has been determined to be of high quality
particularly for measures of healthcare utilisation (184).

60

Misclassification of the exposure is possible in studies II and III, as we measure exposure to
integrated care based on the municipality an individual is living in. However, we cannot be
certain they were exposed to integrated care because of availability of integrated care in the
area they live and vice versa, as people have the right to choose where they seek healthcare
from. An additional consideration, for potential misclassification of the exposure is that
measuring SEP in older age can be problematic (28). In studies I, II, and IV we used
disposable household income as our indicator of SEP, for most older people their pension is a
source of income which reflects working life and current material circumstances (27-28).
Though we used register data to measure disposable household income, (163), however, there
is a risk that individuals’ have income sources abroad or individuals have emigrated that were
not registered so we excluded those with 0 SEK income. There is a possibility that
individuals classified as low income have other financial resources (i.e. home ownership,
stocks, savings) which are not registered and this could lead to bias. As a sensitivity analysis
to establish whether the inequalities found were due to misclassification, we used level of
education as the measure of SEP in the analysis in studies I and IV, as education level is
stable measure for older people. The results were in a similar direction but the gradients were
not as steep as when using income as the measure of SEP.
7.3.3.3 Generalisability
There is high interval validity in the studies included in this thesis as we use linked
population-based data and include all inhabitants 65+ years in Stockholm County. The results
of these studies can be generally extrapolated to the rest of Sweden, other Scandinavian and
European countries and other countries that have a similarly ageing population and have a
universal welfare system.
There are additional considerations to be made when discussing the external validity of
studies II and III. Firstly, there is no standardised definition of what integrated care is, and
how it should be developed either from the top-down i.e. macro to the micro level or bottomup approach i.e. micro to the macro level. And often integrated care interventions are
developed based on the needs, facilitators and barriers within a specific context which
determines what approach to integration of care should take and how it is implemented. The
results we found in studies II and III might inform the possibilities of a macro structure
approach to integrated care, but the findings might not be applicable to other integrated care
interventions in different contexts.
The measure of PIM used in study III, is based on the Swedish indicator of quality of drug
treatment to elderly people (151). This might limit the generalisability of the results to other
countries outside of Sweden, as the Swedish indicator of PIM is restricted to fewer drugs and
classes of drugs compared to other commonly used measures such as the PRISCUS list (185),
Beers’ Criteria (186) and the STOPP-START criteria (187) just to name a few. However, this
does not negate the contribution of study III as it highlights the differences and similarities of
inappropriate drug treatment between different care need groups.
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7.3.4 Alternative approaches
It is essential to acknowledge that there are alternative methodological and statistical
approaches that could have been applied to the studies included in this thesis. For instance, in
study I, we used a cutoff measure of frequent ED use as four or more visits, and by creating a
binary variable from a count variable we are losing information of individuals that had fewer
ED visits than our cutoff. An alternative statistical approach could have been to use two-part
model to estimate the probability of having an ED visit and the difference in the rate of ED
visits among the non-zeroes. This approach could also have been applied to study IV, as there
are often many zeroes in medical cost data, but this estimates the probability of being a nonzero which would remove those with zero expenditure from the analysis. We applied an ITS
analysis in study II, this enabled us to assess the impact the introduction of integrated care
and assess changes in the outcome overtime, nonetheless, there are alternatives approaches
that could have been used such as a difference-in-difference analysis, propensity score
matching or pre-and-posttest approaches (170).
In studies II, III, and IV we included large and representative study populations, but we used
cross-sectional study designs that examine the outcome over a year or a three-month period.
A more longitudinal approach allowing observations to be made at multiple time points either
(retrospectively or prospectively) would allow us to measure how these socio-economic
differences developed and change overtime. Additionally, it is also possible that the outcome
measures used to study the impact of integrated care are not optimally sensitive. Other, selfreported measures might be more sensitive.
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8 CONCLUSIONS
Overall, we observed socio-economic differences among older people in different aspects of
healthcare utilisation, inpatient care expenditure, prescription drug use, and assessed the
potential impact of the implementation of integrated care.
Older people that seek ED care are often driven by a need of care, and further, frequent ED
users were often a socially disadvantaged group. Home-help users have similarities with
institutional residents in terms of morbidity and prescription drug use. Further,
polypharmacy and PIM are more prevalent among home-help users and institutional care
residents, although socio-demographic differences in these measures were more prominent
among those living independently. These results suggest there is opportunities in the
interfaces between healthcare and social care to better meet the needs of older people.
Our studies found that the introduction of IC had a modest impact on the rate of ED visits
among older people living in Norrtälje, However, interpreting the full impact of integrated
care is difficult and there were additional changes to healthcare and social care which may
have influenced the implementation.
In Sweden, healthcare is guided by principles of horizontal equity, and still we observe socioeconomic differences in the care of older people. As the same group of people in the
population aged 80 years and above is rapidly increasing, close monitoring of socioeconomic patterns in healthcare utilisation is warranted.
8.1

POLICY IMPLICATIONS AND FUTURE RESEARCH

As the population continues to get older (1), there will be greater demand on healthcare and
social care resources to meet the growing needs of the population (47). It is beyond the scope
of the studies included in this thesis to directly evaluate the impact of the changes that have
been made to the healthcare and social care system in Sweden. However, the results from
these studies could be reflecting some of the possible outcomes from the changes the
healthcare and social care system has undergone. Future policy initiatives should be
undertaken in deeper collaboration with researchers, to ensure policies are evidence-based
and to specify outcomes that can be evaluated to ensure that policies are meeting their goals
and fulfilling the principles that the system is founded upon.
Future research on the utilisation of ED care by older people should consider taking a
longitudinal perspective to assess the care trajectories that older people follow and determine
where the gaps are which result in frequent or chronic ED use (124). Further, studies are
warranted of measures of organisational factors such as waiting times at EDs, triage level or
time of visits (a.m. or p.m.), which could be indicating the quality of care and allude to the
reason for an ED visit(s). By having this information future studies would have the possibility
to have a measure of evaluated need by a professional working in the ED care.
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Future research would benefit from establishing a more holistic gauge of need using a
combination of both objective and subjective measures. Perhaps making use of or
establishing more longitudinal cohorts that are periodically surveyed and whose data can be
linked to population-based registers, would provide a more of holistic measure of need of
care.
The Norrtälje Model of integrated care was made permanent in 2016, this presents an
opportunity for continued studies to assess how the model performs now that it is fully
implemented. The IC model in Norrtälje started off by combining healthcare and social care
resources to facilitate better coordination between healthcare and social care so future studies
should focus on older people that are utilising both healthcare and social care services, and
these measures should be directly compared to other care settings. Further, studies should
evaluate how the Norrtälje model IC, that has improved communication and coordination of
care between healthcare and social care providers, performed during the 2020 Coronavirus
Pandemic and if IC had an impact on the spread of disease or better facilitated normal care
during the Pandemic.
Even though Sweden has undergone market-orientated changes, healthcare remains primarily
financed through taxation, and a large proportion of GDP is spent on healthcare. And yet, we
observed socio-economic differences in inpatient care expenditure in the last year of life,
similar to other studies (10, 86, 87,89). Future studies should assess if these socio-economic
differences are visible is other aspects of public expenditure including inpatient, outpatient,
social care and prescription drug use in the last year of life, and comparing to other contexts.
Observing these socio-economic differences in Sweden where there is a generous and
supportive healthcare system, might indicate greater differences with greater consequences in
other contexts with less generous healthcare systems.
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11 APPENDIX
Appendix A: Hospital based ED visits were derived from the OVR, hospitals with emergency
departments were identified using the variable FTG:

Danderyd FTG = (1310, 8510)
Karolinska (Solna & Huddinge) FTG = (1320, 1325, 1350, 8550, 1210)
Södersjukhuset FTG = (1270, 8570)
S:t Görans FTG = (8060)
S:t Eriks FTG = (1331, 8530)
Södertälje FTG = (1180, 1280, 1285, 8580)
Norrtälje FTG = (119, 1290, 8590)
The variables AVDTYP (43, 46, 48) and UPPDRTYP (183, 185, 190) indicate visits to acute
and emergency care visits.
The AVDTYP (46, 48) were introduced in the early 2000s for lättakut and närakut.
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Appendix B: Definition of PIM according to the National Board of Health and Welfare’s (131) used
as an outcome variable in study III.

Long-acting benzodiazepines
Tramadol
Propiomazine
Drugs with anticholinergic
effect
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Substance
Diazepam
Nitrazepam
Flunitrazepam
Tramadol
Propiomazine
Glycopyrronium bromide
Atropine
Hyoscyamine
Butyl scopolamine
Methyl scopolamine
Scopolamine
Disopyramide
Oxybutynin
Tolterodine
Solifenacin
Darifenacin
Fesoterodine
Morphine and spasmolytic
Ketobemidone and spasmolytic
Trihexyphenidyl
Biperiden
Levmepromazine
Chlorprothixene
Clozapine
Hydroxyzine
Clomipramine
Amitriptyline
Nortriptyline
Maprotiline
Dimenhydrinate
Dexchlorpheniramine
Chlorpheniramine
Alimemazine
Promethazine
Promethazine combinations
Cyproheptadine

ATC code
N05BA01
N05CD02
N05CD03
N02Ax02
N05CM06
A03AB02
A03BA01
A03BA03
A03BB01
A03BB03
A04AD01
C01BA03
G04BD04
G04BD07
G04BD08
G04BD10
G04BD11
NO2AG01
N02AG02
N04AA01
N04AA02
N05AA02
N05AF03
N05AH02
N05BB01
N06AA04
N06AA09
N06AA10
N06AA21
R06AA02
R06AB02
R06AB04
R06AD01
R06AD02
R06AD52
R06Ax02

Appendix C: The variable living in a disadvantaged area was included in study I and was obtained
from the LISA register using the variable OMRADE for 2014, these areas were determined as
disadvantaged based on a previous report (164).

The following codes were used to identify a disadvantaged area in Stockholm County:
‘2130320', '2130330', '2130340','2170310', '21700321', '2170322', '2170330', '2240520',
'2240530', '2240820', '2240830', '2240840', '2260220', '2260230', '5110120', '511050',
'5110150', '5110160', '5110110', '5110311', '5110312', '5110330', '5110460', '5110460',
'5110450', '5110480', '5110490',' 5110240', '5510270', '5510260', '5110280', '5110420',
'5110430', '5110410', '52110610','5340640', '5340710', '5330110', '5320310', '6321740',
'6330391', '6330392', '6330380', '6341451', '6341452', '6330240', '6330230', '6330220'
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Appendix D: The following ICD-10 codes were used measure a dementia diagnosis in study III.
Alzheimer disease
F00.0 – Alzheimer disease early onset
F00.1 – Alzheimer disease late onset
F00.2 – Alzheimer disease atypical or mixed onset
F00.9 – Alzheimer disease unspecified
G30.0 – Alzheimer disease with early onset
G30.1 – Alzheimer disease with late onset
G30.8 – Other Alzheimer disease
G30.9 – Alzheimer disease unspecified
Vascular Dementia
F01.0 – vascular dementia of acute onset
F01.1 – multi-infarct dementia
F01.2 – sub-cortical vascular dementia
F01.3 – mixed cortical and sub-cortical vascular dementia
F01.8 – other vascular dementia
F01.9 – vascular dementia unspecified
Dementia in other disease categories
F02.0 – Dementia in Pick disease
F02.1 – Dementia in Jakob disease
F02.2 – Dementia in Huntington disease
F02.3 – Dementia in Parkinson disease
F03.9 – Unspecified Dementia
F03.9Z – Unspecified dementia due to mood disorder
G31.1 – Other degenerative disorders of nervous system
F31.8 – Other recurrent mood disorders
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Appendix E: Outpatient care and home-healthcare utilisation

11.1.1.1 Primary Healthcare and specialist visits
Number of visits to primary healthcare and outpatient specialist care visits were obtained
from the OVR register and the following codes were used to identify visits in 2014 and 2015
The variable UPPDRTYP (‘133’,’221’,’300’,’134’,’146’,’190’,’308’) were used to identify a
primary care visit.
Additionally, the variable VDG1 (01-69) was used to identify visits with a doctor and
excluding visits that were no shows, cancelled or over the phone (BTYP = ‘3’,’5’,’7’)
The variable EKVARDGREN was used to identify specialist visits surgical = ’02’,
psychiatric=’03’, geriatrician =’04’ and medical = ’05’, other variables such as SPEC can
also be used to identify specialist visits.
11.1.1.2 Home-healthcare
The use of home-healthcare services was obtained from the VPE register, and this variable
was included in studies I and IV using data from 2014 and 2015
Basic home-healthcare was measured using AVDTYP=62 and UPPDRTYP= (129,137,302).
Advanced home-healthcare was measured using AVDTYP=63 and UPPDRTYP= (128, 318).
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Appendix F: Supplementary tables

Table S1: Socio-demographic description of the inhabitants of Norrtälje in proportions (%) and means from 2000-2015
Year
N=
Variables
Sex
Age
Age groups
Income

Country of Birth
Living situation

ED utilisation

ED visits
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Male
Female
Mean in years
65–79 years
80+ years
Group 1 (low)
Group 2
Group 3
Group 4
Group 5
(high)
Missing
Other
Sweden
Cohabitating
Alone
Missing
Died
None
1 visits
2–3 visits
4+ visits
Mean no.
visits

2000
10,249
(%)
45.29
54.71
75.69
74.82
25.18
31.00
21.98
19.01
14.06
9.02

2001
10,460
(%)
45.38
54.62
75.7
73.85
26.15
29.75
23.15
18.12
14.56
9.71

2002
10,660
(%)
45.54
54.46
75.71
72.74
27.26
29.37
22.32
19.32
14.50
9.55

2003
10,801
(%)
45.72
54.28
75.71
72.49
27.51
35.54
22.07
17.33
14.95
9.99

2004
2005
2006
10,921 11,114 11,330
(%)
(%)
(%)
45.83 46.07 46.44
54.17 53.93 53.56
75.69 75.66 75.56
72.53 72.70 72.44
27.47 27.30 27.56
36.59 35.62 31.29
21.32 21.51 20.56
17.21 16.72 18.87
14.74 15.25 16.92
10.03 10.80 12.10

2007
11,704
(%)
46.69
53.31
75.43
73.11
26.89
31.64
20.30
19.28
17.06
11.44

2008
12,242
(%)
46.80
53.20
75.19
73.89
26.11
31.23
19.80
19.84
16.76
12.18

2009
2010
2011
2012
12,832 13,103 13,893 14,580
(%)
(%)
(%)
(%)
47.11 47.15 47.47 47.79
52.89 52.85 52.53 52.21
74.98 74.75 74.71 74.57
74.49 75.74 75.83 76.88
25.51 24.26 24.17 23.12
30.75 30.95 30.43 29.21
19.54 19.64 20.15 25.33
20.60 20.38
2.50
17.25
16.97 16.96 34.38 15.49
11.86 11.77 12.27 11.98

2013
15,039
(%)
48.05
51.95
74.61
77.12
22.88
29.29
25.32
17.90
15.07
11.69

2014
2015
15,481 16,011
(%)
(%)
48.08 47.98
51.92 52.02
74.69 74.78
77.24 77.70
22.76 22.30
28.95 28.22
25.21 25.14
17.74 18.27
15.35 15.30
11.99 12.39

4.94
8.76
91.24
55.75
44.25

4.71
9.14
90.86
51.63
43.30
5.08
4.58
69.93
17.2
9.85
3.02
0.57

4.94
9.45
90.55
52.14
43.02
4.84
4.84
68.12
17.9
10.49
3.49
0.62

0.11
9.65
90.35
51.28
43.74
4.98
4.98
68.93
17.36
10.05
3.67
0.61

0.11
9.92
90.08
54.69
45.31

0.10
10.13
89.87
54.67
45.33

0.26
10.61
89.39
54.43
45.57

0.28
10.73
89.27
54.94
45.06

0.19
10.65
89.35
55.61
44.39

0.29
10.50
89.50
56.11
43.89

0.31
10.46
89.54
56.45
43.55

0.26
10.57
89.43
56.55
43.45

0.75
10.58
89.42
55.85
44.15

0.72
10.59
89.41
55.62
44.38

0.75
10.70
89.30
55.61
44.39

0.67
10.66
89.34
55.30
44.70

4.77
69.28
16.55
10.16
4.01
0.63

4.87
68.95
16.54
10.5
4.01
0.63

4.57
69.22
16.8
10.1
3.87
0.61

4.37
68.75
16.97
10.3
3.98
0.63

4.23
67.64
18.1
10.52
3.74
0.63

4.11
67.99
17.97
10.29
3.76
0.62

4.25
68.26
17.71
10.32
3.72
0.62

4.05
67.4
18.4
10.22
3.97
0.65

3.61
67.52
17.7
10.51
4.27
0.66

3.78
68.05
17.95
10.17
3.83
0.64

3.40
69.32
16.36
10.24
4.08
0.64

3.49
69.13
17.18
9.83
3.85
0.62

4.84
70.29
16.93
9.53
3.25
0.57

Table S2: Description of ED care utilisation among stratified sub-groups in Norrtälje and the rest of
Stockholm County.

Norrtälje
2000-06 2006-15

Rest of Stockholm
2000-06
2006-15

All inhabitants
N=
Average no. per quarter
Average no. per quarter per person
Rate per quarter per 10,000 persons
Age adjusted rate per quarter per 10,000 persons
Males
N=
Average no. per quarter
Average no. per quarter per person
Rate per quarter per 10,000 persons
Age adjusted rate per quarter per 10,000 persons
Females
N=
Average no. per quarter
Average no. per quarter per person
Rate per quarter per 10,000 persons
Age adjusted rate per quarter per 10,000 persons
65-79 years
N=
Average no. per quarter
Average no. per quarter per person
Rate per quarter per 10,000 persons
Age adjusted rate per quarter per 10,000 persons
80+ years
N=
Average no. per quarter
Average no. per quarter per person
Rate per quarter per 10,000 persons
Age adjusted rate per quarter per 10,000 persons
Lowest income
N=
Average no. per quarter
Average no. per quarter per person
Rate per quarter per 10,000 persons
Age adjusted rate per quarter per 10,000 persons
Living alone
N=
Average no. per quarter
Average no. per quarter per person
Rate per quarter per 10,000 persons
Age adjusted rate per quarter per 10,000 persons
Born outside of Sweden
N=
Average no. per quarter
Average no. per quarter per person
Rate per quarter per 10,000 persons
Age adjusted rate per quarter per 10,000 persons

10,726
1614.2
0.1503
1503.5
1478.84

13,680.3
2137.7
0.1562
1562.7
1584.17

264,398.9
33,037.5
0.1250
1249.9
1210.8

312,187.4
39,043.95
0.1252
1251.5
1262.3

4,899.6
798.1
0.163
1627.1
1674.5

6,490
1052.1
0.162
1620.4
1728.0

108,124.6
13,812.8
0.128
1278.3
1308.7

135,840.5
16,731.2
0.125
1252.3
1338.1

5826.4
816.1
0.14
1399.5
1336.6

7,190.3
1085.6
0.15
1510.6
1493.6

156,266.3
19224.7
0.12
1230.3
1135.2

176.346.8
22061.8
0.13
1251.8
1217.1

7427.7
905.2
0.12
1218.1
822.7

9957.4
1280.7
0.13
1287.5
891.5

176,590.6
17880.2
0.10
1012.7
681.7

221,647
21705.8
0.098
980.9
681.8

3,298.3
708.9
0.22
2145.8
660.05

3,722.9
857
0.23
2298.3
700.57

87,800.2
15157.2
0.17
1727.0
529.3

90,540.4
17330.2
0.19
1915.0
580.4

3,536
563.1
0.158
1582.2
1449.6

4,060
646.5
0.159
1593
1553.1

49,630
6843.5
0.14
1377.8
1261.9

60,637.3
7934.1
0.13
1307.4
1289.5

4,744.1
784.5
0.17
1650.3
1538.2

6,061.2
1071.2
0.18
1764.4
1676.6

132,660.9
17902.2
0.13
1349.2
1249.7

155,606.1
22492.0
0.15
1445.2
1360.9

1,026
150.1
0.15
1452.4
1591.5

1,451
245.4
0.17
1683.0
1748.0

47,216.8
5679.6
0.12
1204.1
1250.0

62,437.7
7925.4
0.13
1268.3
1312.8
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