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POPULAR SCIENCE SUMMARY OF THE THESIS 
Political and legal reforms during the last decades have transitioned Swedish primary 

healthcare into a quasi-market with free choice as the guiding principle. These reforms have 

had a major impact on the organization of primary healthcare and the allocation of resources, 

with both intended increases in access to physical visits and later also an unforeseen expansion 

of telemedicine visits. The reforms have been surrounded by controversy and their effects on 

quality, continuity, equity, and overall healthcare consumption remain uncertain. 

In this thesis, I have aimed to shed light on the consequences of expanding patient choice and 

introducing telemedicine into primary healthcare. My main interest was the effect on patient 

behavior in response to these changes, and the impact this had on four central themes in 

healthcare: quality, continuity, equity, and demand. To investigate the aim, I departed from 

four assumptions about patient behavior related to these themes. These assumptions originate 

from different actors in the healthcare system, from policymakers to healthcare providers and 

citizens, as well as from economic theories about patient behavior such as rational choice and 

moral hazard.  

The assumptions I investigated were: 

� Quality assumption: Patients are sensitive to quality in their choice of primary 
healthcare provider. 

� Continuity assumption: Lack of informational continuity leads to worse health 
outcomes. 

� Equity assumption: Online physician consultations are used to a greater extent by 

individuals with lower healthcare needs. 

� Demand assumption: Use of online physician consultations increases the overall 
consumption of primary healthcare. 

The behaviors investigated were choice of provider, filled prescriptions, and use of online and 

face-to-face consultations in primary healthcare. Although patient behavior has been the main 

focus of the thesis, this behavior is also to a great extent influenced by the healthcare providers 

and the organization of the healthcare system. 

The first assumption that I explored in the thesis relates to quality and originates from economic 

theories about rational choice. The assumption is that patients are sensitive to quality in their 

choice of primary healthcare provider, and that patient choice will therefore improve quality. 

The assumption was expressed in the Government Bill that proposed a patient choice system 

in primary healthcare. In the thesis, I found that quality did seem to have a small impact on 

choice, but that other aspects – such as the care needs of the individuals registered with a 

primary healthcare provider – seemed to be much more important. 

The second assumption relates to continuity. The assumption is that lack of informational 

continuity leads to worse health outcomes. More fragmentation in healthcare, which could be 

associated with the patient choice reform, is a potential threat to continuity. In Region 

Stockholm, the indicator “recorded diagnosis” is used as a follow-up indicator in primary 

healthcare to measure the information transfer between different healthcare providers. 

However, its effects have not been thoroughly investigated. In the thesis, I found that if a patient 



 

 

had a recorded diagnosis in primary healthcare, then he or she was more likely to fill a 

prescription of recommended pharmacotherapies. These findings indicated that a lack of 

informational continuity did seem to affect patients’ health negatively and that “recorded 

diagnosis” has potential as a follow-up indicator. 

The third assumption relates to equity. The assumption is that online physician consultations 

are used to a greater extent by individuals with lower healthcare needs – and will therefore 

increase healthcare disparities. This assumption has been prevalent in the public debate about 

telemedicine and has also been expressed by policymakers and healthcare professionals. The 

results of the studies in this thesis confirmed that telemedicine was used to a much greater 

extent by young, highly educated individuals with high income who were born in Sweden. The 

findings suggested a risk that online consultations could lead to a transfer of resources from 

individuals with more complex healthcare needs to those with less complex conditions, which 

are more suitable for online consultations. 

The fourth assumption relates to demand for healthcare and originates from the public debate 

about online consultations as well as economic theories about moral hazard. The assumption is 

that online consultations create new demand and increase the overall number of visits to 

primary healthcare. In the thesis, I observed that users of online physician consultations 

increased their healthcare consumption more than matched controls. The findings indicated 

that use of online consultations led to more visits – for the individual and the healthcare system. 

This does not necessarily equate to increased spending but is likely to transfer healthcare 

resources from older to younger individuals. 

My main messages to policymakers as a result of the work with this thesis are:  

� The market mechanism of free choice seems to have little effect on quality in primary 

healthcare. The mechanism might be enforced by better information to patients but 

quality should be ensured through other measures.  

� Informational continuity in healthcare across providers seems beneficial and should be 
encouraged.  

� Measures to promote access to the groups in the population with a particularly low level 
of telemedicine consumption should be considered in order to ensure that all groups 

have access to the health services that best suits their needs. However, alternatives to 

digital channels need to keep being available. 

� Lastly, the research highlights the need to continue investigating the costs and benefits 
of telemedicine, so that its use can be encouraged when it is most cost-efficient and 

limited when it is not. The methods applied in this thesis can be a useful tool to monitor 

this developing area.  

 

  



 

 

ABSTRACT 
Background: Political governance and technological development have transitioned the 

Swedish primary healthcare market from a centrally planned, community-oriented model with 

limited choice for patients to a quasi-market with extensive patient choice. Starting in 2007, 

reforms promoting patient choice in primary healthcare were gradually introduced in multiple 

regions in Sweden, and in 2010, all regions across the country were legally required to enable 

patient choice. Provision of telemedicine – in this thesis defined as healthcare consultations via 

video calls or text messaging where the patient and the healthcare personnel are spatially 

separated – emerged in primary healthcare when patient choice was further expanded in 2015. 

From this point, choice was no longer limited to a certain geographical region, but could extend 

to primary healthcare providers throughout the country. 

Aim: The aim of this thesis was to shed light on the consequences of expanding patient choice 

and introducing telemedicine in primary healthcare by empirically investigating patient 

behaviors in response to these changes. 

Methods: To approach the aim, I departed from four assumptions about patient behavior which 

related to four central themes in healthcare: quality, continuity, equity, and demand. The 

assumptions I investigated were: 

� Quality assumption: Patients are sensitive to quality in their choice of primary 
healthcare provider. 

� Continuity assumption: Lack of informational continuity leads to worse health 
outcomes. 

� Equity assumption: Telemedicine consultations are used to a greater extent by 

individuals with lower healthcare needs. 

� Demand assumption: Use of telemedicine consultations increases the overall 
consumption of primary healthcare. 

In all studies of the thesis, comprehensive total population registries were used to investigate 

patient behaviors. In the quality study, Study I, we investigated whether quality influenced 

choice of primary healthcare provider by exploring the trade-off between distance to chosen 

primary healthcare provider and subjective and objective quality measures. We investigated 

choice of provider in 2017 and included all residents of Region Stockholm who had been in 

contact with primary healthcare at least once in 2016 or 2017 in the study population (n=1.4 

million). The trade-off was studied using a conditional logit analysis.  

In the continuity study, Study II, logistic regression was applied to investigate if patients who 

had had their inpatient diagnosis recorded in primary healthcare as well – a measure of 

informational continuity – filled prescriptions of recommended pharmacotherapies to a greater 

extent than patients whose diagnosis was not recorded. The study population consisted of 

19,072 individuals with an inpatient diagnosis of stroke, transient ischaemic attack, or acute 

coronary syndrome during the period 2010–2013.  

In the equity study, Study III, we explored the characteristics of users of telemedicine 

consultations by investigating the socioeconomic, demographic, and contextual determinants 

for having made at least one telemedicine consultation in 2018. For comparison, face-to-face 



 

 

physician consultations in primary healthcare were included in the study, as well as digi-

physical physician consultations, i.e., telemedicine consultations offered by traditional primary 

healthcare providers also offering face-to-face visits, and telephone consultations by nurses. 

All residents of Region Stockholm who were registered with a primary healthcare provider 

(n=2.0 million) were included in the study population.  

In the demand study, Study IV, we investigated healthcare consumption following a 

telemedicine consultation and a face-to-face consultation, respectively. The study population 

included all individuals who had ≥ 1 physician consultation (telemedicine or face-to-face) 

during the first half of 2018. Telemedicine users were matched 1:2 to users of face-to-face 

visits on diagnosis and demographic and socioeconomic variables. Their healthcare 

consumption, in terms of physician consultations, was compared in an interrupted time series 

analysis. 

Findings: The findings of the thesis lent some support to the four assumptions about patient 

behavior on the primary healthcare market in transition. In the quality study, the findings 

suggested that quality had a small impact on choice of provider. However, other aspects – such 

as the care needs of the individuals registered with a primary healthcare provider – seemed 

much more important. In the continuity study, the findings revealed a clear positive association 

between recorded diagnosis and use of recommended pharmacotherapies, indicating that 

informational continuity is beneficial for patient health. Regarding the equity and demand 

studies, the findings showed that the use of telemedicine was not equally distributed in the 

population and that telemedicine users increased their healthcare consumption after a physician 

consultation more than the matched control group consisting of users of only face-to-face 

consultations. 

Conclusions: The findings suggest that the market mechanism “choice” is not sufficient to 

ensure quality in primary healthcare. The mechanism might be enforced by better information 

to patients, but quality should be ensured through other measures. Informational continuity 

seems beneficial for patients and should be encouraged. The measure “recorded diagnosis” 

does seem to have a valid role as a follow-up indicator in primary healthcare and the level of 

diagnosis recording could most likely be improved. Regarding telemedicine, it is important 

to ensure that the fast technological development does not create a digital divide in 

healthcare. It will grow increasingly important to ensure that those who need an alternative 

to a digital channel – whether it is for seeing a physician or booking an appointment – are not 

deprived of this. In addition, measures to promote access to the groups in the population with 

a particularly low level of telemedicine consumption should be considered in order to ensure 

that all groups have access to the health services that best suits their needs. Telemedicine and 

digital innovations have a lot of potential but are also associated with a risk of overuse. The 

research highlights the need to promptly investigate the costs and benefits of telemedicine, so 

that its use can be encouraged when it is most cost-efficient and limited when it is not. The 

methods applied in this thesis may be useful to monitor the development of the area.  

Key words: healthcare reform, primary healthcare, quality, choice, quasi-market, 

telemedicine, e-health 
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1 PREFACE 
My first job after my studies in economics was as a healthcare data analyst in Region Västra 

Götaland. It was a great job. It got me acquainted with the fantastic healthcare database VEGA 

(which may have inspired me to name my first-born daughter VERA) and it allowed me to 

combine my interest in healthcare with my love of numbers. During that time, the patient choice 

reform was high on the agenda, and everyone was talking about primary healthcare. My senior 

colleagues told me that this was “the most extensive change to healthcare” that they had 

experienced in their entire careers. Those early experiences sparked an interest in primary 

healthcare, and in the mechanisms and assumptions underlying political decision-making, 

which laid the foundation for the work with this thesis. This interest was further fueled by 

another, more recent, extensive change to primary healthcare: the emergence of online 

physicians. While the patient choice reform was an intentional, politically driven development, 

the increase of telemedicine was unintentionally enabled by the expansion of patient choice. 

However, these two developments have the common denominator that they are both associated 

with diverging opinions about their benefits and risks. My hope in taking on the task of writing 

this thesis has been to bring some clarity regarding these benefits and risks and hopefully 

contribute to the continuing development of the healthcare sector 
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2 INTRODUCTION 
Political governance and technological development have transitioned the Swedish primary 

healthcare market from a centrally planned, community-oriented model with limited choice for 

patients to a quasi-market with extensive patient choice. Starting in 2007, reforms promoting 

patient choice in primary healthcare were gradually introduced in multiple regions in Sweden, 

and in 2010, all regions across the country were legally required to enable patient choice (1). 

The patient choice reform was ideologically driven, underpinned by steps towards increased 

choice taken already in the 1990s, and enabled by the change in political direction in 2006. The 

reform relied on the assumption that patients’ choices are guided by the quality of primary 

healthcare providers. This assumption is supported by economic theories about rational choice 

but is contradicted by the level of uncertainty which is inherent in healthcare, and which was 

the reason that market mechanisms were avoided in the first place.  

Provision of telemedicine – in this thesis defined as healthcare consultations via video calls or 

text messaging, where the patient and the healthcare personnel are spatially separated – 

emerged in primary healthcare when patient choice was further expanded in 2015. From this 

point, choice was no longer limited to a certain geographical region, but could encompass 

primary healthcare providers throughout the country. The freedom to choose a provider from 

anywhere in the country enabled telemedicine providers to reach patients all over Sweden – 

and receive public funding – which increased the consumption of telemedicine rapidly (2). 

Similar healthcare services have emerged in other countries as well and the introduction of 

telemedicine has been surrounded by controversy in Sweden and abroad. Proponents have 

emphasized the advantages in terms of convenience and access, while critics have expressed 

concerns regarding equity, overutilization, fragmentation of care, quality, and safety (3).  

This thesis takes its starting point in the expansion of patient choice and introduction of 

telemedicine and investigates patient behaviors on this primary healthcare market in transition. 

Increased marketization is not unique to the Swedish healthcare system, nor to the healthcare 

sector. More emphasis on consumer choice is a common trend in the public sector in many 

countries, including the Nordic countries and the UK. In addition, digitalization in healthcare 

is a megatrend undergoing fast development, especially following the COVID-19 pandemic. 

This thesis addresses aspects of increased choice, including expansion of telemedicine, which 

are highly relevant from a policy perspective. It also addresses areas in which research evidence 

to date is scarce or inconclusive. The studies can have implications for future policymaking 

regarding approaches to assess and increase quality in primary healthcare and regarding the 

role of telemedicine consultations in the future healthcare system. 
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3 A PRIMARY HEALTHCARE MARKET IN TRANSITION 
Healthcare markets are characterized by several imperfections, which to a great extent originate 

from the uncertainty inherent to the nature of health and healthcare and the imperfect 

information exchange between different actors in the market (4-6). Due to the special features 

of the healthcare market, free markets in healthcare are rare. Almost all healthcare systems in 

the world have some level of government intervention and the Swedish healthcare system is no 

exception.  

As a substitute for market mechanisms, the Swedish healthcare system has historically relied 

on planning and coordination (7) and has been organized with an extensive public sector 

responsibility for both provision and financing of healthcare services. The growth of the public 

sector started already in the 1930s, but the most rapid expansion occurred in the 1960s and 

1970s (8). The 1970 Seven Crowns reform was part of a series of political decisions after 1945 

that transformed the Swedish healthcare system from a rather fragmented system in terms of 

organization and financing to one where public regional care providers (county councils) 

gained control over provision and financing of healthcare (9). As a part of the reform, county 

councils took over responsibility for outpatient care, having already taken over responsibility 

for provincial general practitioners and mental health services in the 1960s (10). In addition, 

the Seven Crowns reform introduced a uniform co-payment for patients and fixed salary 

employment for physicians and abolished fee-for-service in outpatient care (11).  

3.1 EXPANDING PATIENT CHOICE 

Although an extensive public sector responsibility for provision and financing of healthcare 
might eliminate some of the issues related to uncertainty and information asymmetry in 

healthcare, there are also problems associated with it. Examples include weak incentives for 

productivity and limited responsiveness to consumer preferences. The Study of Power and 

Democracy, which was a special commission of inquiry established by the Swedish 

Government that began in 1985 and ended in 1990, intensified the debate about whether the 

public sector and its working methods met the requirements of the time regarding service 

orientation, efficiency, and participation (12). 

Since the beginning of the 1990s, extensive deregulation and privatization have taken place in 

the Swedish healthcare system (13). The increased interest in finding new ways of organizing 

healthcare could be attributed to a large financial deficit and negative economic growth, 

combined with a change in the political orientation (7). Some of these deregulations were 

efforts to increase patients’ freedom of choice regarding healthcare provider. Historically, 

patient choice has been limited in Swedish primary healthcare. The organization of the sector 

was previously focused around public healthcare providers responsible for the care of residents 

in a defined geographical catchment area (1). Consequently, patients were restricted to using 

the primary healthcare center nearest to their place of residence (14). In 1994, a short-lived 

general practitioner reform was implemented through the Family Doctor Act and the Act on 

Freedom to Establish Private Practice, which stipulated that individuals should have the right 
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to choose primary healthcare provider and that providers in primary healthcare should have the 

opportunity to establish themselves. However, these acts were removed by the new political 

majority in 1995, before they were fully implemented (10).  

Another step towards increased choice was a recommendation from the Federation of County 

Councils in 1989, which stated that patients should be given the opportunity to choose among 

healthcare providers throughout the country. Although the recommendation had little effect, it 

paved the way for the patient choice reform that was implemented nationally through 

legislation in 2010 (15).  

The patient choice reform consisted of three parts: free choice for patients, free establishment 

for providers, and uniform payment to providers based on the choices of individuals (1). The 

reform began in some regions in 2007 (in Region Stockholm in 2008) and was made mandatory 

nationally following a change in the Health and Medical Services Act in January 2010. 

Arguments for increased choice in Swedish healthcare emphasized that choice would send a 

signal to poorly performing healthcare providers and improve the efficiency in the system, and 

that it was an effective way to empower patients (16). The patient choice reform also had the 

objective to make it easier for private healthcare providers to enter and operate in the system 

(17). The reform also meant that the former structure of primary healthcare providers being 

responsible for the provision of primary healthcare for a geographically defined area was 

formally abandoned (10).  

The patient choice reform paved the way for telemedicine providers to enter the Swedish 

healthcare system. The increase in telemedicine consultations was the result of technological 

innovation but was also unintentionally enabled by the Patient Act (18), which expanded 

patient choice to include all publicly financed outpatient care in the entire country. The 

combination of expanded patient choice and the already established agreement between regions 

regarding conditions and reimbursement for healthcare provision across regions enabled 

telemedicine providers, that were subcontractors in one region, to reach patients nationally. 

 

Figure 1. Steps towards increased choice. 



 

 

 7 

 

3.2 THE FORMATION OF THE QUASI-MARKET 

The patient choice reform led to major changes in the organization of primary healthcare and 

the allocation of resources. These changes had implications for the actors and objectives in 

primary care (19) and represented a considerable marketization in some dimensions. The 

introduction of market mechanisms in Swedish primary healthcare created what is sometimes 

referred to as a quasi-market. Quasi-markets have some of the characteristics of the central 

planning model and some of the characteristics of the competitive market. The Qs in Figure 2 

illustrates the features of the primary healthcare market in Sweden after the implementation of 

the patient choice reform.  

 

Figure 2. Six dimensions of the central planning model versus the competitive market and the 

position of the quasi-market in these dimensions (Q). Figure adapted from Figure 1 in 

Rehnberg, 1995 (7). 

The primary healthcare market after the introduction of patient choice – the quasi-market – is 

characterized by public financing and regulated prices, just like in the planning model. The 

fact that prices are regulated suggests that the competition between providers will be based on 

factors other than price, such as quality or accessibility (20). 

The quasi-market positions somewhere in between the planning model and the purely 

competitive market model regarding the dimensions competition/monopoly, entry to the market 
and private/public ownership. In the primary healthcare market after the reform, the barriers to 

entry are low and there is competition between providers over patients (21). However, there is 

still some regulation and private and public providers share the market.  

The two dimensions in which the quasi-market is most similar to the competitive market are 

directed consumption/consumer choice and order/incentives. As described in the previous 

section, the market has shifted from a low level of choice in primary healthcare to freedom of 

choice between all the providers in the entire country, including telemedicine providers. The 

dimension direct order/incentives is influenced by the reimbursement to primary healthcare 

providers. Following the patient choice reform, the reimbursement model changed. Although, 
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there are regional variations in the design of the reimbursement models, a common 

denominator is that the money follows the patients. Consequently, primary healthcare providers 

are guided in their provision of healthcare by economic incentives rather than by direct orders.  

The Qs in Figure 2 provide a general description of the Swedish primary healthcare market 

post the patient choice reform. However, the positions of the Qs vary with the local conditions 

in different regions in Sweden. The Swedish healthcare system is decentralized, with regional 

variations in the organization of healthcare and – perhaps more importantly – substantial 

variations in the conditions for providing healthcare. Although the regulations regarding choice 

and establishment for new providers are the same in all regions, the levels of competition and 

choice differ across the country. In Region Stockholm, the number of primary healthcare 

providers increased substantially following the patient choice reform, which increased the 

levels of choice and competition on the primary healthcare market. Other regions have other 

levels of choice and competition due to aspects such as shortage of physicians or lower 

population density, decreasing the possibilities of establishing new primary healthcare centers.  

3.3 INTRODUCING TELEMEDICINE 

During the last few decades, there has been major digitalization in many sectors of society, 

including healthcare. Telemedicine is one example of digitalization in healthcare that has 

increased substantially in recent years, especially in primary healthcare. The term telemedicine 

comes from the Greek word tele and the Latin word medicus and means “healing at a distance” 

(22). The area of telemedicine is developing rapidly, and the terminology used in the literature 

varies. The World Health Organization (23) has adopted the following broad definition: 

“The delivery of health care services, where distance is a critical factor, 
by all health care professionals using information and communication 
technologies for the exchange of valid information for diagnosis, 
treatment and prevention of disease and injuries, research and 
evaluation, and for the continuing education of health care providers, all 
in the interests of advancing the health of individuals and their 
communities.” 

In this thesis, I use a more narrow definition and define telemedicine consultations as 

consultations between a healthcare personnel and a patient that are physically separated using 
video call or electronic chat. In the thesis, I mainly focus on national telemedicine providers 

that target patients directly without connection to the patients’ primary healthcare center. These 

consultations are referred to as direct-to-consumer (DTC) telemedicine consultations. In some 

analyses, I compare these consultations to telemedicine consultations provided within Region 

Stockholm by primary healthcare centers also offering face-to-face consultations. These 

consultations are referred to as digi-physical telemedicine consultations. 
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The expansion of telemedicine consultations in Swedish primary healthcare started in 2016 and 

can be explained by several factors: 

� The expanded patient choice through the Patient Act enabled DTC telemedicine 

providers to reach the patient population in the entire country and receive public 

funding.    

� The availability of face-to-face physician consultations in primary healthcare did not 

meet the population’s expectations (24). The number of primary healthcare 

physicians per capita is lower in Sweden than in many other countries (25). 

Consequently, limited accessibility and long waiting times have been perceived as 

major issues in Swedish healthcare in general, including in primary healthcare (10).  

� There is a high level of digital competence in the Swedish population. Sweden ranked 
fifth among OECD countries regarding the percentage of the population using the 

internet to search for health information (26). In addition, according to a goal set by 

the Swedish government, Sweden will be best in the world at using the opportunities 

offered by digitalization and eHealth by 2025 (27).  

� DTC telemedicine providers raised awareness of their new healthcare service through 

national marketing campaigns. Attracting patients through broad advertising 

campaigns had not previously been common in Swedish healthcare (28). 

During the first years after the introduction of telemedicine in Swedish primary healthcare, 

DTC telemedicine providers mainly operated in parallel to traditional primary healthcare. Even 

though the telemedicine consultations were financed through tax-based public funding, the 

consultations were (in most cases) made without the involvement of a patient’s healthcare 

center or region. Formally speaking, these remote consultations took place outside the patient’s 

home region and therefore followed other principles for reimbursement than visits at a 

traditional primary healthcare center. However, since 2016, other types of telemedicine 

consultations have emerged in response to the development of nation-wide DTC telemedicine 

providers and several regions have developed services similar to those offered by the DTC 

telemedicine providers. In addition, steps have been taken towards greater integration of digital 

and face-to-face healthcare, not least as a consequence of the COVID-19 pandemic (29).  
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4 RESEARCH AIM AND RESEARCH QUESTIONS 
The transition of primary healthcare into a quasi-market can be expected to influence patient 

behavior in several ways. The aim of this thesis was to shed light on the consequences of 

expanding patient choice and introducing telemedicine into primary healthcare by empirically 

investigating patient behaviors in response to these changes, and their impact on four central 

themes in healthcare: quality, continuity, equity, and demand. To approach the aim, I departed 

from four assumptions about patient behavior which were investigated through four research 

questions:  

Research question I: Are citizens willing to make a trade-off between distance to chosen 
provider and quality of care? 

The first research question related to the assumption that people are sensitive to quality in their 

choice of primary healthcare provider. In order to investigate the assumption, citizens’ 

willingness to trade distance to their chosen primary healthcare provider against quality of care, 

was explored using objective and subjective quality indicators.  

Research question II: Is recording of a diagnosis in primary healthcare associated with filled 
prescriptions of recommended pharmacotherapies? 

The second research question investigated the assumption that lack of communication between 

silos in the healthcare system can lead to worse health outcomes. To investigate lack of 

communication, we constructed an indicator for informational continuity. The indicator 

measured if an inpatient diagnosis was also recorded in primary healthcare. As a proxy for 

health outcomes within the study population, we studied filled prescriptions of recommended 

pharmacotherapies associated with decreased risk of future cardiovascular events.  

Research question III: What characterizes users of direct-to-consumer telemedicine 
consultations in primary healthcare? 

The third research question addressed the assumption that telemedicine consultations are used 

to a greater extent by individuals with lower healthcare needs. To explore the assumption, we 

investigated the characteristics of users of telemedicine and compared them with users of face-

to-face consultations.  

Research question IV: What is the impact of use of direct-to-consumer telemedicine on 
subsequent healthcare consumption?  

The last research question investigated the assumption that use of telemedicine consultations 

can increase overall primary healthcare consumption. This was studied by comparing 

healthcare consumption following a telemedicine and a face-to-face consultation, respectively. 
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5 EXPECTATIONS ON PATIENT BEHAVIOR ON A 
PRIMARY HEALTHCARE MARKET IN TRANSITION 

In this chapter, I present some of the empirical evidence and theoretical underpinnings of the 

four assumptions about patient behavior on a primary healthcare market in transition that were 

addressed in the thesis through the research questions. The assumptions reflect some of the 

hopes and concerns that have been vocalized in the transition of the primary healthcare market 

and relate to important themes in healthcare such as quality, continuity, equity, and demand.  

All the patient behavior that I have studied in investigating these assumptions were related to 

healthcare consumption in some form. More specifically, I explored choice of primary 

healthcare provider, filled prescriptions, and use of telemedicine and face-to-face consultations 

in primary healthcare. Even though the behaviors analyzed are all patient behaviors, the 

determinants of those behaviors originate from both the demand side – the individuals 

themselves – and the supply side – the healthcare providers or the healthcare system. A choice 

of provider can only be made if there is a primary healthcare center to choose, a prescription 

can only be filled if it is prescribed, and telemedicine consultations and face-to-face 

consultations can only be consumed if they are offered. Some of the factors that affect 

healthcare consumption are presented in Figure 3. 

 

Figure 3. Demand-side and supply-side factors influencing healthcare consumption. 

Factors influencing the demand for healthcare include barriers to access, health literacy, 

socioeconomic factors such as education and income, demographic factors such as age and 

need (30). Examples of barriers to access are price and time. According to standard economic 

models, the demand curve for most goods is downward sloping, indicating that with a decrease 

in price, there is an increase in the quantity demanded. This relationship between price and 

demand has been shown to be present also in healthcare (31-33). The same principle can be 

assumed to apply for time costs, although different groups in the population might value time 

differently (34). Differences in health literacy, education, income and age may lead to 

differences in demand for healthcare due to factors such as differences in health beliefs, unequal 

capabilities, differential knowledge, and unequal resources (35). These factors can also 

influence the need for healthcare. Need for healthcare is evidently a strong determinant for 
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demand for healthcare, but there are also examples of need that is not converted into demand, 

such as compulsory psychiatric care, and demand that does not correspond to need, for example 

demand for antibiotics for viral infections (36).  

Factors influencing the supply of healthcare are for example markets for inputs, costs of 

production, and renumeration methods and incentives (30). The markets for inputs can 

influence the supply of healthcare for instance due to shortage of skilled labor. Cost of 

production and renumeration methods and incentives determine the level of production. The 

economic incentives that providers face depend on three factors: when the resources are 

distributed (prospectively or retrospectively), the level of variability in the reimbursement 

(fixed or variable), and the unit used for financing (for example item-of-service, visit, or 

patient) (37). The dominating reimbursement scheme in Swedish primary healthcare is 

capitation. In most regions, this scheme is complemented by fee-for-service (38). Capitation is 

a fixed and prospective reimbursement scheme where the unit of financing is the patient. In a 

capitation scheme, the providers know in advance the size of the payment that they will receive, 

which creates an incentive to limit costs (39). On the other hand, capitation might encourage 

undertreatment and referrals of time-consuming patients (40). Fee-for-service is a variable 

reimbursement scheme in which providers are paid retrospectively depending on their 

production, although prices are often set prospectively. Fee-for-service creates an incentive to 

maximize the volume of care produced, which makes the model a useful tool to stimulate 

production. However, fee-for-service can lead to problems with cost containment and 

overproduction of care (37).  

Additional supply-side factors, that may not influence the level of production of healthcare 

consultations, but that may influence healthcare consumption in other forms – for example 

choice of provider and filled prescriptions – are quality of care, accessibility, and coordination 

between different healthcare providers. 

Both demand-side and supply-side factors are highly relevant for the healthcare consumptions 

investigated in this thesis: 

� For choice of primary healthcare provider, important demand-side factors are health 

literacy and barriers to access, such as distance to provider. Supply-side factors such as 

quality and accessibility are also likely to have a strong impact.  

� For filled prescriptions of pharmacotherapies, the demand-side factor need is crucial, 

but filled prescriptions are also heavily dependent on supply-side factors such as 

prescription patterns and knowledge about the need which, in turn, can be influenced 

by the coordination and communication between a primary healthcare center and other 

healthcare providers.  

� For consumption of face-to-face and telemedicine physician consultations in primary 
healthcare, demand-side factors such as need, health literacy, and barriers to access are 

important. On the supply side, cost of production, renumeration methods and incentives 

are crucial to the level of healthcare provision. 
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In the following sections, the four assumptions investigated in the thesis are addressed in 

greater detail.  

5.1 QUALITY ASSUMPTION: PATIENTS ARE SENSITIVE TO QUALITY IN 
THEIR CHOICE OF PRIMARY HEALTHCARE PROVIDER  

The first assumption investigated in the thesis is the assumption that patients are sensitive to 

quality in their choice of primary healthcare provider. The Government Bill that proposed a 

patient choice system in primary healthcare argued that this was the case and that increased 

choice therefore would lead to increased quality of healthcare services (17): 

“By money following the patients, increased choice can also contribute to 
increased quality since large patient groups will list with the provider that 
provides the best quality care. This will create competition which will spur 
healthcare providers to improve quality and accessibility.” 

(Government Bill 2008/09:74). 

Elements of a quasi-market could theoretically promote quality of care. The underlying idea is 

that dissatisfied patients are expected to vote with their feet and “exit” providers with low 

quality, choosing other healthcare centers for future care. When the money follows patient 

choices, caregivers that offer better services will gain resources and market shares. In order for 

unpopular providers to stay in business, they need to improve their quality to attract new 

patients and retain listed ones (41). The possibility to withdraw from a dissatisfying relationship 

through the mechanism of exit was described by Hirschman (42) and contrasted to the 

mechanism of “voice”, which comprises the possibility to influence decisions and improve or 

repair a relationship through complaints or proposal for change (which can also be used in a 

choice system). 

In order for the mechanism of exit to improve quality in practice, patients need to be able to 

make informed choices and have access to information about the quality of care offered by 

different providers (43). On the supply side, providers need to receive information about 

patients’ choices, analyze it, and respond to it (44). However, being able to make an informed 

choice is an inherent problem in healthcare because of the information asymmetry between 

patients and healthcare providers. It can be difficult to judge the quality of care, as it is not 

always clear if it is the treatment that leads to an improved or altered state of health (4). 

The political expectation when patient choice was implemented was that the reform would 

drive quality (45) – but it is still uncertain to what extent patients are guided by quality when 

choosing a healthcare provider. A population survey study from three regions in Sweden 

indicated that only 3 percent of the respondents who had made a choice had used the internet 

to search for information about different providers. The results imply that quality is not an 

important factor in patients’ choice of provider (46). A scoping review of determinants of 

patients’ choice of healthcare provider, including Swedish studies, also found that few patients 

used comparative information when making their choice (47). On the other hand, quality 

information could be collected from more informal sources, such as Facebook groups or 
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neighbors’ experiences. Empirical evidence from the US has suggested that quality seems to 

influence choice of hospital even before quality information is widely available (48). 

In the last few years, there has been increased interest in developing and using quantitative 

statistical methods to study choices made by individuals. The purpose of such analyses is 

twofold: to gain a better understanding of how choices are made and to forecast future choice 

responses (49). There is an emerging literature on the relationship between quality of care and 

choice of healthcare provider. A common approach is to investigate the trade-off between 

distance to chosen practice and quality of care using various measures. Most studies have 

focused on choice of hospital in a US setting, and they have generally found a positive 

association between quality and patient choice of hospital (48, 50-55). 

 

Figure 4. An approach to study choice in healthcare is to investigate the trade-off between 

distance to chosen practice and quality of care. 

There is also some evidence from European settings concerning choice of hospital and quality. 

In a Dutch study, Varkevisser and co-authors (56) examined the relationship between publicly 

available quality ratings and choice of hospital for angioplasty. Their findings suggested that 

patients were more likely to choose a hospital with low readmission rates and good reputations. 

In an English study, various quality measures for hip replacements and their effects on hospital 

demand were explored. The quality measure “increase in health gain” was found to increase 

demand, while more traditional measures of hospital quality seemed less important in hospital 

choice (57). 

Quality has also been shown to influence choice of provider in primary care. In a Norwegian 

study, the authors found that quality had a positive effect on demand. Excess mortality rate at 

the general practitioner level was used as an indicator of quality (58). Norwegian studies have 

also found that patient shortage was associated with more switching of care provider (59) and 

more dissatisfaction among patients (60), which indicates that the mechanism of exit is utilized 

in primary healthcare. A positive association between choice and quality has been found in the 

UK primary care setting. Santos and co-authors (61) found that patients were more likely to 

choose practices with higher clinical quality and that the results were robust across age, gender, 

and socioeconomic status.  
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5.2 CONTINUITY ASSUMPTION: LACK OF INFORMATIONAL CONTINUITY 
BETWEEN INPATIENT CARE AND PRIMARY HEALTHCARE WILL LEAD 
TO WORSE HEALTH OUTCOMES 

The second assumption investigated in the thesis is the assumption that lack of informational 

continuity leads to worse health outcomes. With the introduction of the quasi-market and 

patient choice, patients were given the right to seek outpatient care from any healthcare center 

in any region. Simultaneously, healthcare has been becoming increasingly specialized and 

new forms of care and care providers have been established (62). The development that 

patients are seen by an increasing number of providers in a wide range of organizations and 

places might entail a risk of fragmentation of care and could potentially counteract continuity 

of care. Increased difficulties with coordination of care for those with large care needs have 

been raised as a potential adverse effect of the patient choice reform (63). 

Continuity is defined by the World Health Organization in the following way: 

“[T]he degree to which a series of discrete health care events is 
experienced by people as coherent and interconnected over time and 
consistent with their health needs and preferences.” (64) 

The term continuity is multifaceted. In order to develop a common understanding of the 

concept continuity, Haggerty and co-authors identified three types of continuity: informational, 

management, and relational (65).  

� Informational continuity—The use of information on past events and personal 
circumstances to make current care appropriate for each individual. 

� Management continuity—A consistent and coherent approach to the management of a 

health condition that is responsive to a patient’s changing needs. 

� Relational continuity—An ongoing therapeutic relationship between a patient and one 
or more providers. (65) 

Continuity between patients and healthcare staff is considered to promote the quality and 

efficiency of care, and to be central to the experience for both patients and healthcare 

professionals (62). Under the Swedish Health and Medical Service Act (2017:30), healthcare 

must meet a patient’s need for continuity. However, the importance of continuity for a patient 

may depend on his or her healthcare need. Rognes and co-authors (66) categorize patients 

across two dimensions: if the provision of healthcare takes place within one silo of the 

healthcare system or across several silos and if the treatment is completed or continuous. This 

creates four patient categories: simple, complicated, chronic, and complex (Figure 5). For the 

first group, simple patients, access may be of higher relevance than continuity in their 

healthcare consumption. The second group, complicated patients, consumes healthcare 

across silos and benefit from good collaboration and communication between units and 

groups. The third group, patients with chronic diseases, benefits from prevention work as a 

complement to treatment, making continuity and monitoring of the chronic condition 

important factors. The fourth group, complex patients, benefits from individualized, 
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personalized solutions with a high level of continuity, teamwork, and network-oriented 

healthcare.  

 

Figure 5. Patient groups with different needs for continuity (66). 

The type of continuity that is of particular interest in this thesis is informational continuity. 

Informational continuity is affected by the accessibility and contents of patient information 

(67). Informational continuity is especially important for patients in the categories “complex” 

and “complicated”, who are treated in multiple silos in the healthcare system. The importance 

of informational continuity has increased over time. A contributing cause is the increasing 

specialization and fragmentation in healthcare. Many patients need to see several different 

caregivers, and caregivers must increasingly work together to provide high-quality care (68). 

Previous studies indicate that the discharge information between hospital-based providers 

and primary healthcare centers is often delayed or insufficient, which may adversely affect 

patient care (69, 70). 

An indicator that targets the informational continuity between hospital care and primary 

healthcare is recorded diagnosis or “detection degree.” The indicator is used for follow-up in 

Region Stockholm (71). The indicator measures the proportion of individuals, within a 

number of chronic conditions, who have had their diagnosis recorded in primary healthcare. 

The idea underlying the indicator is that the recorded diagnosis forms a basis for following 

patient groups along the healthcare chain. A recorded diagnosis is assumed to be beneficial 

for the patient. However, the effects of the measure have not been thoroughly investigated. 



 

 

 19 

 

5.3 EQUITY ASSUMPTION: TELEMEDICINE CONSULTATIONS ARE USED TO 
A GREATER EXTENT BY INDIVIDUALS WITH LOWER HEALTHCARE 
NEEDS  

Expanded patient choice might increase inequities in access to care due to a number of reasons. 

Uptake of choice might differ systematically between groups in the population, with better 

educated and wealthier subgroups potentially being more aware of the choices that are available 

to them and more likely to exercise choice (72). Equity may further be threatened if the services 

offered are more suited for the needs or demands of the advantaged than those in greatest need 

(73).  

Divergence in quality of care between socioeconomic groups is regarded as a major issue in 

the Swedish healthcare system (10) and the equity implications of the increased choice offered 

by telemedicine providers has been a debated aspect of the transition of the primary healthcare 

market (74, 75). Telemedicine providers have been considered to be either the future of 

healthcare or something that stands in contrast to both medical ethics and needs-based 

distribution of healthcare resources (24). The third assumption investigated in the thesis is the 

assumption that telemedicine consultations are used to a greater extent by individuals with 

lower healthcare needs which could increase disparities in health.  

Equity in health can be defined as “the absence of systematic disparities in health between 
social groups who have different levels of underlying social advantage/disadvantage” (76). In 

healthcare, a distinction can be made between horizontal and vertical equity. Horizontal equity 

refers to equal treatment for equal needs and vertical equity refers to unequal treatment for 

unequal needs. Those in greater need should have greater access to healthcare (77).  

Swedish legislation prescribes equal access for equal needs, for the entire population. However, 

individuals may differ in their access to healthcare for a number of reasons. First, availability 

of healthcare services may differ between different population groups. Physicians may have 

differing propensities to offer certain treatments to certain individuals, irrespective of whether 

or not their needs differ. Second, the quality of the healthcare services offered to different 

groups may vary. Third, costs associated with healthcare services may vary between population 

groups, and fourth, knowledge about the availability of different services may vary between 

population groups (78). 

A potential difference in access to telemedicine consultations in different population groups 

could be explained by several of the previously mentioned factors. Availability of telemedicine 

could differ either because a healthcare provider might consider a telemedicine consultation 

inappropriate for a certain individual and withhold that option in a follow-up contact, or 

because the patient lacks the technological prerequisites to access the health services, such as 

an electronic identification (Bank ID). The cost of the consultations may also influence 

different individuals to differing extents. Healthcare consultations in Sweden are publicly 

funded and patient fees are heavily subsidized. Still, previous studies have shown that more 

socioeconomically disadvantaged individuals refrain from seeking care even if they have a 

perceived need (79-81). Refraining from seeking a telemedicine consultation due to the patient 

fee might be more common than refraining from seeking a face-to-face consultation for the 
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same reason. A telemedicine consultation could potentially be regarded as relatively more 

expensive, because the value of the interaction is perceived as less than that of a face-to-face 

consultation (82).  

Previous research indicates that the use of telemedicine is associated with factors other than 

greater healthcare needs. In qualitative studies and survey studies, primary healthcare 

physicians have expressed concern that telemedicine consultations may increase demand for 

healthcare services among predominantly young, presumably healthy individuals, possibly at 

the expense of the elderly and multimorbid, thus increasing healthcare disparities (82-84). 

Previous empirical studies further suggest that users of telemedicine are younger and more 

often female compared with the population as a whole and with users of face-to-face 

consultations in primary healthcare (2, 85-90) Regarding socioeconomic factors, previous 

studies have generally found a positive association between telemedicine use and income (91-

93). However, the evidence is inconclusive. There are also studies showing no association 

between socioeconomic factors and use of telemedicine (88, 94) and studies that found that 

telemedicine use was associated with living in a poorer community (86). 

It is important to investigate the effects of the provision of telemedicine on different population 

groups further. DTC telemedicine providers that are detached from traditional primary 

healthcare centers may provide services primarily to the generally healthy population and 

exclude vulnerable groups with multimorbidity and long-term conditions. Although this could 

free up resources at traditional primary healthcare centers that can focus on those in higher 

need, it might also generate new demand and drive up unrealistic expectations (95).  

 

5.4 DEMAND ASSUMPTION: USE OF TELEMEDICINE CONSULTATIONS 
WILL INCREASE OVERALL HEALTHCARE CONSUMPTION 

The fourth, and last, assumption investigated in the thesis is the assumption that use of 
telemedicine consultations increases the overall consumption of primary healthcare. The 

convenience of telemedicine consultations in combination with economic incentives leading to 

produce many visits, might incur a risk of overutilization.   

Access to primary healthcare consultations varies significantly between the face-to-face and 

telemedicine settings. Telemedicine providers in Sweden have offered almost instant access to 

qualified assessments by physicians or other healthcare professionals. The immediate access 

has been perceived as one of the most positive aspects of telemedicine (89). In contrast, access 

to a face-to-face consultation is more complicated. During the study period, the first step to 

access a face-to-face physician consultation was to contact a nurse at the primary healthcare 

center, who assessed the need for a consultation by phone. After this triage, the patient would 

either get an appointment or get advice for self-care (96). Telemedicine providers facilitated 

access by eliminating these gatekeepers. In addition, they provided consultations with more 

generous opening hours, at reduced time costs and no travel costs. For individuals aged 18 or 

19 in Region Stockholm there was no patient fee for a telemedicine consultation, during the 

study period, whereas they had to pay for a face-to-face visit. The patient fee is determined by 
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the region of utilization and the threshold for patient fees is 18 years in Region Stockholm and 

20 years in Region Jönköping, where the telemedicine providers were located during the first 

years.  

The reduced threshold for accessing primary healthcare – with clear benefits for patients – 

raises concerns regarding inappropriate use. Reduction in price or other constraints can create 

moral hazard, i.e., an increase in demand as a consequence of removed barriers (97). Moral 

hazard is one of the most important imperfections in healthcare markets. In healthcare systems 

where costs are covered by pooled resources (whether it is social health insurance, private 

insurance or tax-based financing), the third-party payer reimburses the majority of the costs at 

the point of utilization and the patient pays only a small fraction. The fact that the consumer 

only carries a part of the costs might lead to excessive consumption (98), which can be further 

increased through the removal of constraints.  

The large accessibility to telemedicine providers may create a demand for follow-up contacts 

that potentially are not medically motivated. Telemedicine providers may in turn be more 

responsive to such demand given the economic incentives that they have which stimulate a 

high level of production (99). Due to the agreement between regions regarding “out of county 

care”, telemedicine providers are reimbursed via the external county reimbursement and 

therefore have other economic incentives than primary healthcare centers operating in a 

patient’s home county. During the study period, direct-to-consumer (DTC) telemedicine 

providers were reimbursed based on a fee-for-service principle, a reimbursement model which 

may lead to problems with cost containment and overproduction of care (37). The dominating 

reimbursement form for primary healthcare centers during the same period was capitation 

which, on the other hand, might encourage undertreatment (40).  

The potential impact of telemedicine consultations on overall healthcare utilization is twofold 

and can be illustrated by the following questions: 

o Would the encounter have taken place without the telemedicine option? 

o Do telemedicine consultations lead to increased health-seeking behavior? 

This thesis focuses on the second question and investigates if telemedicine consultations lead 

to more subsequent healthcare consumption than face-to-face consultations. However, when 

interpreting the results, it should be considered that it is likely that not all telemedicine 

consultations would have become face-to-face consultations in the absence of the digital 

option.  

There are several mechanisms that could lead us to expect that a telemedicine consultation 

leads to more additional healthcare consumption than a face-to-face consultation. First, it is 

possible that a digital interaction is not sufficient for solving the problem. It might be necessary 

to conduct a physical examination in order to determine the next step in the medical treatment. 

Second, the fee-for-service reimbursement of DTC telemedicine providers creates stronger 

economic incentives for a high level of production than the capitation reimbursement of 

primary healthcare centers. Third, DTC telemedicine users may adapt their healthcare-seeking 

behavior and add DTC telemedicine as a complement to their regular healthcare consumption. 
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There is also a potential mechanism working in the other direction. Due to the lower threshold 

for accessing healthcare through DTC telemedicine, it may be the case that the health 

conditions of users of telemedicine are less severe than the health conditions of users of face-

to-face consultations and that their number of subsequent consultations is lower due to lesser 

need.  

Previous studies report varying results regarding how access to telemedicine affects overall 

healthcare consumption. Some studies indicate that telemedicine triggers additional face-to-

face consultations or has a minor impact on the consumption (92, 100-103), whereas other 

studies suggest that telemedicine consultations have the potential to replace face-to-face 

consultations, at least partially (96, 104, 105). 

5.5 QUESTIONS TO INVESTIGATE FURTHER 

Several assumptions about patient behavior have been brought to light during the transition of 

the primary healthcare market. However, the evidence base for these assumptions is in many 

cases limited or inconclusive.  

First, several studies from the hospital sector suggest that patients are influenced by quality in 

their choice of provider. However, evidence from the primary healthcare sector is scarce. 

Although survey studies indicate that few Swedish patients use the internet to compare 

providers, there is little empirical evidence based on the actual choices of patients to investigate 

if they are sensitive to quality in their choice of provider.  

Second, continuity and access are major challenges in Swedish primary healthcare. Several 

studies have demonstrated the value of relational continuity, but the benefits of informational 

continuity are less researched. Recorded diagnosis is used as a follow-up indicator, but its effect 

on health outcomes has not been evaluated.  

Third, studies from a variety of settings have found that users of telemedicine are younger and 

more often female compared with users of face-to-face visits, but the evidence regarding the 

impact of socioeconomic factors and factors associated with the regular primary healthcare 

provider is limited, contradictory, or inconclusive.  

Lastly, telemedicine is an area under a fast development, but there is still little knowledge about 

the implications of telemedicine consultation on the subsequent healthcare consumption.   

All of these areas are highly relevant from a policy perspective and essential in designing 

appropriate models for reimbursement and follow-up in primary healthcare, for example. 
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6 MATERIALS AND METHODS 
The thesis includes four empirical studies which were all based on linked register data from 

regional and national registries. The setting of all studies was primary healthcare in Region 

Stockholm in Sweden, but also includes adjacent healthcare sectors such as inpatient care in 

Study II and national telemedicine providers in Studies III and IV. The study populations 

ranged from patients with stroke, TIA, or acute coronary syndrome in Study II to all individuals 

registered at a primary healthcare center in Studies I and III. All study populations were based 

on total population data. An overview of the studies is presented in Table 1.  
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Table 1. Overview of the study characteristics. 

 Study I Study II Study III Study IV 

Focus Association between 
quality of care and 
choice of provider 

Association 
between recorded 
diagnosis and filled 
prescriptions of 
recommended 
pharmacotherapies 

Determinants for 
use of DTC 
telemedicine in 
primary healthcare 

Healthcare 
consumption 
following use of 
DTC 
telemedicine 

Setting Primary healthcare in 
Stockholm, Sweden 

Primary healthcare 
and secondary 
care in Stockholm, 
Sweden 

National 
telemedicine 
provision and 
primary healthcare 
in Stockholm, 
Sweden 

National 
telemedicine 
provision and 
primary 
healthcare in 
Stockholm, 
Sweden 

Design Register-based 
longitudinal cohort 
study 

Register-based 
longitudinal cohort 
study 

Register-based 
cross-sectional 
study 

Register-based 
longitudinal 
cohort, quasi-
experimental 

Population Individuals registered 
at a primary 
healthcare center in 
2017 with experience 
of healthcare 
consumption in 
2016–2017 

Patients with 
stroke, TIA, or 
acute coronary 
syndrome in 
inpatient care 
2013–2016 

Individuals 
registered at a 
primary healthcare 
center in 2018  

Individuals with a 
DTC consultation 
during the first 
half of 2018 and 
matched controls 

Data 
sources 

Stockholm regional 
healthcare database 
(VAL). The National 
Patient Survey 
(NPE). 

VAL VAL, Longitudinal 
Integrated Database 
for Health Insurance 
and Labor Market 
Studies (LISA), Total 
Population Register 
(RTB), National 
Patient Registry 
(NPR), Region 
Jönköping 
healthcare 
database, NPE 

VAL, LISA, RTB, 
NPR, Region 
Jönköping 
Healthcare 
database  

Data 
analysis 

Conditional logit 
analysis 

Logistic regression 
analysis 

Logistic regression 
analysis 

Interrupted time 
series analysis 
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6.1 STUDY CONTEXT 

The Swedish healthcare system is characterized by tax-based funding, universal coverage, and 

decentralized responsibility (21). Primary healthcare is defined in the Health and Medical 

Services Act (106) as healthcare services in which outpatient care is provided without 

limitations in terms of diseases, ages, or patient groups. Primary healthcare is usually the first 

point of contact for patients, although there is no formal gatekeeping function towards 

specialized care (21). A well-developed primary healthcare is considered to be an important 

component in the provision of patient-centered, equitable, and accessible healthcare (107) and 

the healthcare reform aiming at increasing patient choice can be regarded as an attempt to 

strengthen the role of primary healthcare (1).  

The decentralization of the Swedish healthcare system, with regions responsible for the 

provision and financing of healthcare, means that there are regional variations in the 

organization of healthcare due to differing healthcare policies and conditions. Region 

Stockholm is characterized by a large population, a large number of primary healthcare 

providers, and a higher percentage of private providers than in many other regions. In addition, 

the number of physician consultations in primary healthcare per capita is higher in comparison 

to other Swedish regions. The region formerly had a reimbursement model for primary 

healthcare, with a high level of fee-for-service, which created strong incentives for producing 

physician consultations. The fee-for-service share of the reimbursement has decreased 

gradually since 2008. However, the number of physician consultations per capita in primary 

healthcare remains higher in Stockholm than in other regions. A high utilization of physician 

consultations among residents of Stockholm is also apparent in telemedicine consultations. The 

first years’ experience showed that the use of telemedicine was higher in Region Stockholm 

than in any other region in the country (29).  

The relatively high number of primary healthcare providers and the use of telemedicine makes 

Region Stockholm a suitable choice for investigating the consequences of expanded patient 

choice and the introduction of telemedicine. However, the generalizability of the results to 

other regions in Sweden is limited due to the special features of the Stockholm primary 

healthcare market. Still, the development of the telemedicine market in Region Stockholm 

provides lessons and experience of introducing the technology in a publicly funded health 

system and the findings can be expected to have relevance in other settings as well.  

6.2 DATA AND STUDY POPULATIONS 

The studies in the thesis are based on individual-level data that have been routinely collected 

for administrative purposes. The unique personal identification number allowed us to link 

individual-level data from regional healthcare registries from Region Stockholm and Region 

Jönköping to nationwide registries from Statistics Sweden and the National Board of Health 

and Welfare. The public registries allowed us to study the entire population of Region 

Stockholm. The different studies had slightly different study populations: 
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�  In the quality study, Study I, we wanted to investigate choice of primary healthcare 

center for individuals who had some experience of using primary healthcare. The study 

population therefore consisted of individuals who were registered at a primary 

healthcare center in December 2017 and who had made at least one visit during the 

preceding two-year period (n=1.4 million).  

� In the continuity study, Study II, we were interested in investigating the effects of 

informational continuity and therefore selected a study population for which there were 

clear recommendations about pharmacotherapies which enabled us to construct an 

outcome measure based thereon. The study population consisted of 19,072 individuals 

with an inpatient diagnosis of stroke, transient ischaemic attack, or acute coronary 

syndrome during the period 2010–2013. 

� In the equity study, Study III, we wanted to investigate the characteristics of users of 

telemedicine in comparison to users of other forms of healthcare consumption. In the 

study population we included all residents of Region Stockholm who were registered 

with a primary healthcare provider in December 2018 (n=2.0 million). 

� In the demand study, Study IV, we wanted to investigate the healthcare consumption 

in the six-month period following a telemedicine consultation and a face-to-face 

consultation, respectively. The study population included all individuals who had ≥ 1 

physician consultation (telemedicine or face-to-face) during the first half of 2018. 

Telemedicine users were matched 1:2 to users of face-to-face visits on diagnosis and 

demographic and socioeconomic variables. 

 

6.3 OUTCOME VARIABLES  

The aim of this thesis was to shed light on the consequences of expanding patient choice and 

introducing telemedicine into primary healthcare by empirically investigating patient behaviors 

in response to these changes. The patient behaviors investigated all relate to healthcare 

consumption in various forms. In exploring the four research questions, I investigated choice 

of provider, filled prescriptions, and telemedicine and face-to-face healthcare consultations as 

outcome variables in the statistical analyses. 
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Figure 6. Four types of patient behaviors investigated in the thesis: choice of primary healthcare 

provider, filled prescriptions, telemedicine consultations, and face-to-face consultations in 

primary healthcare. 

6.3.1 Choice of provider 

To investigate whether individuals were willing to make a trade-off between distance to chosen 

provider and quality of care (Study I), the outcome variable was choice of primary healthcare 

provider in 2017. The variable was a binary indicator, taking the value 1 for the provider chosen 

by individual n and taking the value 0 for all other providers in the choice set of individual n. 

The choice set was defined as the 30 closest providers within 15 km distance. Choice of 

provider was investigated for all individuals who resided in Region Stockholm in both 2014 

and 2017, who were registered at a primary healthcare center in 2017, and who had experience 

of healthcare consumption in 2016–2017.  

6.3.2 Filled prescriptions 

To investigate informational continuity and whether a recorded diagnosis in primary healthcare 

was associated with filled prescriptions of recommended pharmacotherapies in Study II, we 

followed patients with stroke, TIA, or acute coronary syndrome in inpatient care 2013–2016. 

The patients were classified as having a recorded diagnosis if they had received the same or a 

related diagnosis in primary care as they had received upon hospital discharge. Filled 

prescriptions of recommended pharmacotherapies was used as the outcome variable. The 

outcome variable took the value 1 if the patient had at least two filled prescriptions in the third 

year after hospital discharge (the dispensation period), and 0 otherwise. Figure 7 illustrates the 

time periods in which we measured hospital diagnoses, recorded diagnosis in primary 

healthcare and dispensation of recommended pharmacotherapies.  
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Figure 7. Index year for hospital diagnosis, recording period for recorded diagnosis in primary 

healthcare, and dispensation period for filled prescriptions of recommended 

pharmacotherapies.  

6.3.3 Healthcare consultations 

Healthcare consultations were used as the outcome variable in the analysis of characteristics of 

DTC telemedicine users in Study III and in the analysis of the impact of telemedicine use on 

subsequent healthcare consumption in Study IV.  

In Study III, the outcome variables were use of DTC telemedicine consultations, use of face-

to-face physician consultations, digi-physical telemedicine consultations, and nurse 

consultations through 117 on the phone which is a telephone advice service with the national 

phone number 1177 (108). All variables were binary, taking the value 1 for all individuals with 

at least one consultation in each respective category in 2018, and 0 otherwise. 

In Study IV, the outcome variables were DTC telemedicine physician consultations and face-

to-face physician consultations after an index consultation consisting of a DTC telemedicine 

consultation or a face-to-face consultation. The number of consultations was added up for each 

individual and month in the six-month period after the index consultation and in the 24-month 

period preceding the index consultation.  

6.4 STATISTICAL ANALYSIS 

Various statistical analyses were applied to study the research questions in the thesis, all using 

large register datasets. In the first study, conditional logit models were used to investigate the 

association between quality and choice of primary healthcare provider. In Studies II and III, 

where we investigated the association between recorded diagnosis and filled prescriptions and 

the characteristics associated with use of telemedicine, the outcome variables were binary and 

logistic regression models were therefore used. In the fourth study, we investigated healthcare 

consumption after use of DTC telemedicine through an interrupted time series analysis.  
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6.4.1 Conditional logit – combines economic framework with econometric 
estimations 

To analyze the discrete choice of primary healthcare provider among residents in Region 

Stockholm, conditional logit analysis was used in line with previous research (56, 57, 61, 109). 

The conditional logit model is a model for describing how economic agents choose among a 

discrete set of unordered outcomes – in this case choice of primary healthcare center. 

The conditional logit framework is organized around the concept of utility maximization and 

the idea that different choices are associated with different utilities. Through observing the 

choices that individuals make, the model allows us to describe the utility they get from the 

characteristics associated with the alternatives. The model assumes that decisionmakers are 

rational agents who maximize utility, which means that they are assumed to consider all the 

available alternatives and choose the one that gives the highest utility (110). In discrete choice 

modelling, the researcher is not aware of this utility. However, the researcher can use 

observable attributes of the decisionmaker and attributes of the different alternatives to specify 

a function that relates the observable factors to the decisionmaker’s utility. 

In the conditional logit model, the beta coefficients in the statistical output represented marginal 

utilities of the different characteristics of the primary healthcare centers that patients could 

choose between. To get a meaningful interpretation of the marginal utility, we estimated the 

marginal rate of substitution, or the willingness to trade distance for a standard deviation 

increase in other provider characteristics such as quality indicators.  

Two quality indicators were used to estimate the quality of primary healthcare centers: 

avoidable hospitalizations and patient satisfaction. Avoidable hospitalizations are inpatient 

episodes for conditions for which many hospitalizations could have been prevented if the 

patients had had access to well-functioning primary healthcare. Consequently, the indicator 

may reflect insufficient primary healthcare quality. We used the definition of avoidable 

hospitalizations developed by the National Board of Health and Welfare (111). To measure 

patient satisfaction, we used data from a large patient survey aimed at patients in primary 

healthcare. This indicator showed the percentage of respondents who responded that they had 

a positive overall impression of their primary healthcare visit.  

Other provider characteristics that were included in the model were: distance from the 

residence of each individual, Care Need Index (112, 113) of the individuals registered at the 

primary healthcare center, size of practice, whether or not the provider was recently established, 

and if it was privately or publicly owned. Having a full list was included as a confounder in the 

model since high-quality providers might be unable to accept new registrations due to restricted 

capacity. We defined full list as providers who had stated a ceiling for their maximum number 

of registered patients and who had an occupancy rate of 99 percent or more of that level in 

December 2014.  



 

 

30 

 

6.4.2 Logistic regression – suitable choice for binary outcomes 

In Studies II and III, logistic regression models were used since the outcome variables – 

dispensed pharmacotherapies and use of telemedicine and other healthcare consultations – were 

binary. The logistic distribution is a flexible function that is easy to use and its model 

parameters provide the basis for clinically meaningful estimates of effect (114). 

To facilitate interpretation of the outputs of the logistic regressions, the results were presented 

in the form of odds ratios. An odds ratio is the odds of an outcome for the investigated group, 

divided by the odds of an outcome for the reference group. Odds are defined as the probability 

(p) of an event occurring, divided by the probability of it not occurring (1 - p). An odds ratio 

should be interpreted as the strength of the association between the explanatory variable and 

the outcome. Odds ratios greater than 1 indicate greater odds of association, while odds ratios 

lower than 1 indicate lower odds of association. 

In Study II, the investigated outcome was filled prescriptions of recommended 

pharmacotherapies for patients with a previous inpatient diagnosis of stroke, TIA, or acute 

coronary syndrome. The explanatory variable of interest was a binary indicator of whether the 

patient had a diagnosis recorded in primary healthcare within the two-year period following 

the inpatient episode. This variable served as a proxy for informational continuity.  

To investigate the characteristics of users of DTC telemedicine, we compared them to users of 

digi-physical telemedicine consultations, users of face-to-face physician consultations, and 

users of nurse telephone consultations. The characteristics investigated as explanatory variables 

were both individual-level characteristics, such as age, sex, income, and education, and 

provider-level characteristics related to the primary healthcare center that each individual was 

registered at, such as distance from residence to primary healthcare provider and accessibility 

as measured in the national patient survey.  

6.4.3 Interrupted time series analysis – estimating differences in levels and in 
trends 

In Study IV, we aimed to compare the healthcare consumption after a DTC telemedicine 

consultation to that after a face-to-face consultation. To approach the aim, we used an 

interrupted time series analysis. Interrupted time series analysis is especially suitable for 

analyzing interventions that are introduced over a clearly defined time period and that target 

entire populations (115). However, the approach has previously been used in examining 

healthcare utilization after telemedicine consultations (104). 

In the study, we applied a robust time series analysis to investigate the research questions. A 

robust interrupted time series analysis means that a control group is used for comparison. 

Having a comparison group to serve as the counterfactual is generally considered superior to 

single-group analysis for investigating intervention effects (116). The underlying assumption 

in the analysis is that without the exposure, the exposed group – in this case users of 

telemedicine – would have followed the same change in healthcare consumption as the control 

group – in this case users of face-to-face consultations.  
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There are several benefits with an interrupted times series analysis. The approach controls for 

unobservable time-invariant factors that affects the outcome, the results are easy to stratify, and 

the analysis provides graphical results that are easy to interpret (117).  

Some of the main methodological issues associated with interrupted time series analysis are 

autocorrelation, and controlling for seasonal trend and time-varying confounders (115). Failing 

to correct for autocorrelation may lead to underestimated standard errors and overestimated 

intervention effects (118) while failing to control for seasonal trends and time-varying 

confounders may induce a selection bias in the results. 

6.4.4 Adjusting for confounding variables 

Two methods were applied to adjust for confounding variables. In Studies I and II, adjustment 

was made by including the confounding variables in the regression analysis. In Study III, we 

were mainly interested in describing the characteristics of users of different types of 

consultations and none of the variables were therefore considered confounding. In Study IV, 

direct matching was used to ensure that the two compared groups of users and non-users of 

DTC telemedicine consultations resembled each other regarding the variables that we assumed 

would impact the outcome variable (number of primary healthcare consultations) and that we 

could measure with our data. 

The different methods for adjusting for confounders have different benefits. Adjusting for 

confounders in the regression analysis allowed us to retain all observations in Studies I and II. 

It also provided information about each confounding variable, such as the direction and the 

strength of the association between the confounding variable and the outcome variable. Direct 

matching, applied in Study IV, has the benefit of being an intuitive way of adjusting for 

confounders. It also enables adjusting for confounders without specifying the relationship 

between each confounding variable and the outcome. In Study I, matching would not have been 

possible due to the study design. In Study II, we could have used matching, but considered it 

to be more important to retain all our observations. In contrast, for Study IV, we considered the 

pedagogical advantage of the matching approach to be a strength in the analysis and therefore 

superior to other approaches, even though it led us to lose some of our observations.  

6.5 METHODOLOGICAL CONSIDERATIONS 

Several years ago, when I presented this research project to a group of doctoral students (before 

becoming one myself), one of the questions raised was: “Why don’t you just ask them?” The 

approach of asking patients about their behaviors, rather than trying to identify them through 

register data in population-level databases, could have given me more information about the 

mechanisms underlying patient behavior. A limitation with register-based research is that one 

is restricted to the variables collected in the registries. However, a major benefit of registries is 

that they enable investigation of the behavior of millions of individuals to find patterns at the 

population level, which is of interest from a policy perspective. Another benefit is that registries 

reveal actual behavior, rather than stated behavior, which could potentially give a different 

story. Through linking different registries, I could also incorporate aspects related to 
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background factors of patients, which added to the analyses. Because of these possibilities, I 

stuck to the original decision to apply register-based research to this project. However, that 

decision created several constraints which need to be considered in the interpretation of the 

results. In this section, four methodological considerations are highlighted: validity, reliability, 

sources of bias in the statistical analysis, and generalizability.  

6.5.1 Validity  

The question of validity is central to any research project. Have I measured what I aimed to 

measure? In Studies I and II of this thesis, I aimed to explore three complex concepts – quality 

of care, informational continuity, and patient health – and validity could potentially be an issue. 

In Studies III and IV, the outcome variables – distinct types of healthcare consultations – were 

less complex and therefore less of an issue from a validity perspective. However, the potential 

selection bias in Study IV represents a threat to internal validity. These topics will be addressed 

in the next section.  

6.5.1.1 Quality of care 

In Study I, I aimed to investigate whether quality influenced choice of primary healthcare 

provider. Quality is a multi-dimensional and complex concept that can mean different things 

to different people. One framework for evaluating quality of care is the Donabedian model 

(119). In this framework, quality of care is structured into three categories: “structure,” 

“process,” and “outcomes.” Structure describes the attributes of the settings in which care is 

delivered. Process denotes what is actually done and outcomes describe the impact of care on 

patient health status.  

Another way to define quality is to use the concepts objective quality and subjective quality 

Objective quality refers to aspects that can be measured objectively and that determine whether 

the provider of a service manages to achieve the goals set. Subjective quality, on the other hand, 

refers to aspects of a product or service that cannot be measured objectively, but nevertheless 

are important to the recipients of the service. A similar distinction in the healthcare setting is 

between the quality of the medical care and the quality of the interaction between the patient 

and the caregiver. The latter contains various service aspects such as participation, 

responsiveness to patient needs, and quality of patient information (120). 

Constructing valid and measurable indicators for quality in primary healthcare is especially 

challenging because primary healthcare centers meet and treat patients with a wide range of 

medical conditions, often in complex combinations. In this context, the choice fell on two 

indicators: one subjective quality indicator – patient satisfaction – and one objective medical 

indicator – avoidable hospitalizations.  

Whether or not these indicators reflect quality of primary healthcare is debatable. Patient 

satisfaction is a subjective measure. A problem with subjective measures is that they can be 

influenced by a range of factors such as patient age, educational attainment, or expectations 

(121). However, the chosen subjective measure does say something about the quality of the 

interaction between the patient and the caregiver. The measure was important in this project 
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because patient satisfaction at different primary healthcare centers is one of the measures that 

patients could find information about online. The more objective clinical measure avoidable 

hospitalizations was used as a complement. Avoidable hospitalizations are of course related to 

a number of factors that are not associated with primary healthcare. However, the use of this 

indicator to measure primary healthcare quality is widespread and its use supported by a 

systematic review (122).  

6.5.1.2 Informational continuity and patient health 

In Study II, recorded diagnosis was used as a proxy for informational continuity and filled 

prescriptions of recommended pharmacotherapies as a proxy for patient’s health. Are these 

valid measures? It is difficult to determine the mechanisms underlying the variations in 

recorded diagnosis with registry data, and other methods would be necessary to explore that 

aspect in more detail.  

Regarding the association between patient health and filled prescriptions, several studies report 

positive effects of good adherence to preventive medications on the risk of future 

cardiovascular events (123-129). We assumed that there was a correlation between 

dispensation and actual intake of the drug. However, we could not check that this was the case. 

In order to increase the probability that the dispensed drug was also used, we defined use as at 

least two dispensations during the follow-up period.  

6.5.2 Reliability  

The reliability of measurements taken is just as important as their validity. Can we trust the 
measurements? Are they correct? The data in this thesis are generated from several Swedish 

registries. In general, Swedish registries are of very high quality. Sweden has a long history of 

collecting data and the personal identification number is a key for linking data from different 

sources. The main register used in the thesis is the Stockholm regional healthcare database 

VAL. VAL covers all healthcare that is reimbursed by Region Stockholm. Over the years, more 

and more data have been included in the database. However, there are some deficiencies in the 

data due to incomplete reporting. Changes in reimbursement models, coding, and organization 

can affect the reporting and it is therefore important to have knowledge of underlying 

mechanisms affecting data in order to select appropriate and reliable variables. In this thesis, 

some variables that could have been of interest were excluded from the analysis due to 

incomplete coverage. An example of such a variable is telephone consultations at primary 

healthcare centers. Telephone consultations are not reimbursed and are therefore reported to a 

limited extent.  

The reliability of registry-based research is also affected by the data management process. To 

minimize errors in the management of data, the code for generating data was checked and 

revised by my co-authors. 
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6.5.3 Sources of bias 

6.5.3.1 Selection bias 

Controlling for time-varying confounders is a major methodological issue associated with 

interrupted time series analyses (115). In comparing healthcare consumption after a DTC 

telemedicine and a face-to-face consultation, respectively, in Study IV, we had no available 

data on symptom severity. Symptom severity is a time-varying confounder which could 

potentially differ between telemedicine patients and face-to-face patients. If either of these 

groups had less severe symptoms than the other, a selection bias would have been introduced 

in the analysis. To control for the risk of selection bias, patients were matched on different 

variables that we assumed could be associated with symptom severity in the case-control 

matching. These included age, sex, previous chronic illness, and education. However, without 

explicit information about symptom severity, we cannot be certain that the groups are 

comparable. This needs to be taken into consideration in the interpretation of the results. Due 

to the lower thresholds for accessing a telemedicine provider, such as lower time costs and 

travel costs and the absence of nurse triage, the telemedicine users might have had less severe 

symptoms than the controls. In that case, their subsequent healthcare consumption was likely 

to have been underestimated in the analysis.  

6.5.3.2 Reverse causality 

Another source of bias is reverse causality. In Study I, we investigated the influence of quality 

on choice – but could it be that the quality indicators are influenced by the individuals who are 

registered at a primary healthcare center instead? If they are, there is a risk of reverse causality. 

To reduce the risk of reverse causality, we used a three-year lag between the point in time when 

we measured quality and that when we measured choice. However, we could not be certain 

that the risk was entirely eliminated.  

6.5.4 Generalizability 

The studies included in this thesis were conducted in Region Stockholm, which had several 

advantages. The setting enabled us to study unselected and sizable cohorts in a region with 

more than 2 million inhabitants. Using data from a uniform healthcare system facilitates the 

interpretation of the studied mechanisms. However, restricting the analysis to one region in one 

country limits the generalizability to other settings. Due to the decentralization of the Swedish 

healthcare system, there are regional variations in the organization of healthcare. Access to 

provider information may vary between regions, as may the level of competition and the ability 

to exercise choice.  

Regarding the indicator recorded diagnosis in primary healthcare, different regions may have 

different incentives and policies regarding recording of a diagnosis. Some reimbursement 

models are largely based on Adjusted Clinical Groups – which are based on recorded diagnosis. 

In such settings, it is likely that more diagnoses are registered. Therefore, the findings of what 

the effects recorded diagnosis have on subsequent use of recommended pharmacotherapies 

may not be transferable. 
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It is known that the propensity to use telemedicine is much higher in Stockholm than in other 

regions and the results regarding the impact of telemedicine use on subsequent healthcare 

consumption might differ in other settings. However, the residents of Stockholm might be 

considered early adopters and the early signals that we have seen when observing the behavior 

of Stockholm residents might be applicable to other settings in the future.  

The generalizability of the findings of the telemedicine studies is also affected by the fact that 

digitalization in healthcare is a dynamic area undergoing fast development. The study period 

of the telemedicine studies (Studies III and IV) ended in 2018 and represents a pre-pandemic 

setting; this could potentially limit the generalizability of the results. The COVID-19 pandemic 

has contributed to a massive increase in telemedicine use, not only from DTC providers but 

also from traditional primary healthcare centers. However, it could also be argued that the pre-

pandemic findings reflected a “normal state” in healthcare and are therefore more valid than if 

they had been based on the period during the pandemic when many sought care (and avoided 

seeking care) due to COVID-19. In addition, fast development should not be an obstacle to 

conducting research. On the contrary, reliable information from multiple sources applying 

different methods is important to gain an understanding of a developing area within the publicly 

funded healthcare system, in order to shape its future role in the system.  

6.5.5 Ethical considerations 

The data that I have used in the research project are register data which can be tied to individuals 

are therefore considered to be personal data. The data are pseudonymized and I have had no 

access to personal identification numbers, but someone (Tieto or Statistics Sweden, depending 

on the study) has the key. Since the data relate to health, they are considered to be sensitive 

data. The main rule concerning sensitive data is that they cannot be processed. However, there 

are a few exceptions to this rule. One exception is when the registered individual has given 

clear consent, another exception is when the purpose of the processing is research that has been 

approved in accordance with the Act concerning the Ethical Review of Research Involving 

Humans (130). I have taken the Act into account by sending applications for ethical vetting at 

the Regional Ethical Review Board which were approved (Dnr 2015/803-31/5, Dnr 2016/1547-

32, and Dnr 2018/1643-31).  

Under Section 17 in the Act on Ethical Review, research may only be carried out if the subject 

of the research has consented to the research which concerns them. However, there are 

exceptions to this rule. If the purpose of the research is to contribute to a result that can be of 

benefit to the person who is the subject of the research or someone else who suffers from a 

similar illness or disorder, and the research entails an insignificant risk of injury and discomfort 

for the person who is the subject of the research, the research may be carried out. For these 

studies the Ethical Review Board has approved of not seeking informed consent.  

In the Nordic countries, informed consent is not generally required for large-scale registry-

based studies. There are several arguments in favor of this. First, in many cases, it would be 

impossible to collect informed consent because of the large number of study participants. Some 

of my studies included more than 2 million individuals and contacting all of them would not 
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be possible. Second, requesting informed consent would reduce the number of participants, 

which could be a threat to the validity of the studies. Third, there is a risk of selection bias if 

some groups of the population are less likely to respond to a request for informed consent. 

Fourth, deceased individuals would not be able to give consent, and fifth, the cost associated 

with collecting consent would be enormous (131).  

The research that I performed was based on data of healthcare consumption of individuals in 

Region Stockholm. Although I was not interested in the behaviors of any specific individual, 

there is always the risk that the information from one person might be revealed to a third party. 

However, I believe this risk to be extremely low. I have always processed data on a password-

protected computer in a room that was always locked when I was not in it, on a floor that 

required a key to enter.  

Even though someone might suffer from the fact that I used their personal data, that suffering 

is limited in comparison to the potential harm from an invasive study. My research has not led 

to any additional collection of data or any contact whatsoever between the included individuals 

and the research project. They have not been asked to fill out any questionnaires, answer 

questions on the phone or be exposed to any procedure at all.  

The very fact that the data in the registries I used have been collected raises the question 

whether it is ethical not to use them to investigate questions that society could benefit from 

having answered. I would argue that the benefit of increased knowledge about the 

consequences of expanding patient choice and introducing telemedicine outweighs the limited 

risk of personal data getting into the wrong hands.  

During the work with this thesis, I have been employed by the research and development unit 

Centre for Health Economics, Informatics and Health Services Research in Region Stockholm. 

The setting for the studies is Region Stockholm. However, the region has had no part in the 

design, results, or conclusions of the studies or the thesis. 
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7 FINDINGS 

7.1 QUALITY SEEMS TO INFLUENCE CHOICE OF PROVIDER BUT THE 
EFFECT IS SMALL 

The first assumption investigated in the thesis is one of the basic assumptions behind healthcare 

reforms promoting patient choice and increased competition: that patients will be sensitive to 

quality in their choice of provider and that increased choice therefore will lead to higher quality. 

The theoretical mechanism behind the assumption is that patients will register with the provider 

that provides the highest quality care, which will create competition that will spur healthcare 

providers to improve quality and accessibility. 

In order for quality to influence choice of provider, there needs to be mobility on the primary 

healthcare market. Dissatisfied citizens need to exit their primary healthcare center and re-

register with a provider that they expect to provide services of higher quality. In Study I, we 

investigated the actual choices of 1.4 million individuals and found that around 9 percent of the 

study population changed providers between 2016 and 2017.  

The results further suggested that both objective and subjective quality indicators influenced 

choice of provider in primary healthcare in Stockholm. The measure avoidable hospitalizations, 

i.e., medical conditions such as heart failure, chronic obstructive pulmonary disease, 

hypertension, and diabetes complications for which inpatient care could be prevented with an 

optimally functioning outpatient and primary healthcare, was used as an objective indicator of 

quality. A measure of patient satisfaction was used as a subjective quality indicator. The 

estimations suggested that individuals were willing to trade 54 (95% CI 51–56) meters of 

distance for one standard deviation decrease in avoidable hospitalizations and 83 (95% CI 81–

85) meters of distance for one standard deviation increase in patient satisfaction.  

However, in comparison to the average distance to the chosen primary healthcare provider of 

1.89 kilometers, the effects are small. We also investigated other provider characteristics and 

found a stronger effect from a tendency to avoid providers with a high Care Need Index in their 

registered population. Individuals were willing to trade 158 (95% CI 155–160) meters of 

distance for one standard deviation decrease in Care Need Index.  

7.2 CLEAR ASSOCIATION BETWEEN RECORDED DIAGNOSIS AND USE OF 
RECOMMENDED PHARMACOTHERAPIES 

The second assumption explored in the thesis was that informational continuity is beneficial 

for patients’ health outcomes. To explore the impact of informational continuity of care, we 

investigated the association between a recorded diagnosis in primary healthcare and 

dispensation of recommended pharmacotherapies. We hypothesized that recorded patients 

would be more likely to utilize recommended medications in the long term and investigated 

the association between recorded diagnosis and use of recommended medications for a study 

population of 19,072 individuals with a hospital diagnosis of ischaemic stroke, hemorrhagic 

stroke, TIA, or acute coronary syndrome in Region Stockholm.  
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In order to ensure that the exposure (recorded diagnosis) preceded the outcome (filled 

prescriptions of recommended pharmacotherapies), we created three separate time periods: the 

index year, in which the hospital diagnoses was recorded, the recording period, in which the 

primary healthcare diagnosis was recorded, and the dispensation period in which we observed 

filled prescriptions (Figure 7).  

The rates of recorded diagnosis were lower than expected and varied between 15 percent (TIA) 

to 47 percent (acute coronary syndrome). Except in the case of TIA, a lower percentage of 

females had a recorded diagnosis compared with males.  

 

Figure 8. Odds ratios estimates and 95% confidence intervals for the odds of using 

recommended pharmacotherapies for patients with a recorded diagnosis in primary healthcare 

in comparison with patients without a recorded diagnosis, by diagnosis. 

The results of the analyses further indicated a clear association between recorded diagnosis and 

utilization of recommended pharmacotherapies in the study population. Four types of 

pharmacotherapies were investigated: antihypertensives (all patients), statins and 

antithrombotics (patients with TIA, ischaemic stroke, or acute coronary syndrome), and beta 
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blockers (patients with acute coronary syndrome). Figure 8 displays the results of the adjusted 

odds ratios for the odds of having filled at least two prescriptions of recommended 

pharmacotherapies during the dispensation period for recorded patients in comparison to those 

without a recorded diagnosis in primary healthcare. Odds ratios and a confidence interval above 

1 indicate that recorded patients were more likely to have dispensed recommended 

pharmacotherapies.  

Patients with a recorded diagnosis were more likely than patients without one to use statins in 

ischaemic stroke, TIA, or acute coronary syndrome. The association was even stronger for 

antithrombotics, with odds ratios close to 2 or above. For beta-blockers, there was also a higher 

likelihood of use among recorded patients with acute coronary syndrome. In contrast, the 

association was more unpredictable for antihypertensives. Patients with TIA and a recorded 

diagnosis were less likely to have filled prescriptions of antihypertensives compared with those 

without a recorded diagnosis. However, for the remaining three patient groups, patients with a 

recorded diagnosis were more likely to have filled prescriptions of antihypertensives than 

patients without one.  

7.3 USE OF TELEMEDICINE IS NOT EQUALLY DISTRIBUTED IN THE 
POPULATION 

The third assumption that this thesis investigates is the assumption that telemedicine 

consultations are used to a greater extent by individuals with lower healthcare needs. If 

telemedicine providers target and treat other patients than primary healthcare centers do, then 

a potential consequence is increased disparities in health. Sweden has been one of the 

frontrunners in adapting to online technology in healthcare. However, concerns have been 

raised that the new technology will lead to increased inequity in health if its utilization is 

distributed unequally in the population.  

Previous studies have found conflicting evidence regarding the impact of socioeconomic 

factors in determining the use of telemedicine. In Study III, we added to the knowledge base 

regarding the evolution and uptake of telemedicine by investigating if there was an association 

between telemedicine utilization and patient socioeconomic factors and health status, as well 

as distance to and accessibility of the primary healthcare provider. We compared the use of 

DTC telemedicine physician consultations to the use of physician office visits in primary care 

as well as the use of digi-physical physician consultations (telemedicine consultations by 

providers that also offer office visits) and telephone consultations by nurses.  

We used total population data for the entire population of Region Stockholm (n=2.3 million 

individuals) and found that use of telemedicine options was not equally distributed in the 

population. In addition, we found that the use was determined by factors generally not 

associated with greater healthcare needs. There were clear contrasts between the determinants 

of telemedicine options and the determinants of face-to-face visits. Figure 9 displays a selection 

of the outputs from the logistic regression models. The figure shows the odds ratios for different 

population groups in comparison to the reference group for the odds of having made at least 
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one DTC telemedicine consultation versus at least one face-to-face physician consultation in 

2018. 

 

  

Figure 9. Odds ratio estimates of the odds of having made at least one face-to-face physician 

office visit versus at least one DTC telemedicine physician consultation healthcare contact in 

comparison to the reference group in 2018 for the residents of Region Stockholm. 

As shown in the figure, higher income, education, and being a native Swede increased the 

probability of using a DTC telemedicine consultation and decreased the probability of making 

a face-to-face visit in traditional primary healthcare. Women were more likely than men to use 
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both types of healthcare consultation. For age, the pattern diverged for the two types of 

consultations. Individuals aged 65 years of age or older were much more likely than any other 

age group to have made at least one face-to-face consultation in primary healthcare. In contrast, 

their consumption of DTC telemedicine consultations was minimal.  

We also investigated telemedicine use among individuals with any of four chronic conditions: 

chronic obstructive pulmonary disease (COPD)/asthma, diabetes, depression, or heart failure. 

All of these conditions were associated with higher odds of having made a face-to-face 

consultation in primary healthcare. In COPD/asthma or depression, this was also the case for 

DTC telemedicine consultation, while individuals with heart failure or diabetes were less likely 

to have made a DTC telemedicine consultation than those without those conditions.  

7.4 TELEMEDICINE USERS INCREASE THEIR HEALTHCARE CONSUMPTION 
MORE THAN CONTROLS 

 
In addition to concerns regarding inequity in the use of telemedicine services, there have been 

concerns that the convenience of the new technology and the limitations of telemedicine 

interactions will lead to overuse of healthcare services and increased need for follow-ups in 

the form of office visits. The fourth assumption investigated in this thesis is therefore that 

use of telemedicine consultations will increase overall healthcare consumption. Since 

telemedicine is a relatively new phenomenon, rigorous analyses of its effects on subsequent 

healthcare consumption are scarce. In Study IV, we contributed to the knowledge base 

regarding the healthcare consumption patterns associated with telemedicine by assessing the 

short- and intermediate-term impact of DTC telemedicine on subsequent primary healthcare 

consumption. We did this by comparing healthcare consumption patterns of DTC 

telemedicine users relative to matched controls in a robust interrupted time series analysis.   
The results of the analysis revealed that users of DTC telemedicine consultations increased 

their healthcare consumption more than controls. This effect was mostly short-term (within 

a month) but the increase in level in consumption was also present in the intermediate-term 

time span (2–6 months after the initial consultation). The additional consumption in the short-

term could be attributed to both additional telemedicine consultations and additional face-to-

face consultations.   
  
Figure 10 displays the results from the analysis. The black line shows the predicted values 

for the healthcare consumption for DTC telemedicine users for each month of the two-year 

period preceding the index consultation and for the six months following the consultation. 

The grey line displays the values for the control group. The dotted lines show the values for 

the observed means for the two groups.   
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Figure 10. Observed and predicted number of total physician consultations per month in the 

24-month period preceding and the six-month period following an index consultation for 

DTC telemedicine users and a matched control group of users of face-to-face visits in primary 

care.  
 
The additional increase in level of consumption for DTC telemedicine users relative to the 

matched controls was 0.09 physician consultations in the first month after the index 

consultation, followed by an additional 0.02 physician consultations during month 2 to 6. 

The intermediate term time trend was slightly more downwards sloping for the DTC 

telemedicine users but was relatively small (-0,002 physician visits per month). The increase 

in level of consumption for the DTC telemedicine users was more accentuated in the short-

term period than in the intermediate-term, and the additional consumption for DTC 

telemedicine users over the entire six-month follow up period was also more attributed to the 

short-term effect than the intermediate-term effect. However, there were clear variations 

across age groups regarding the relation between these two effects. Individuals in the two 

oldest age groups and individuals aged 19-25 had a relatively large share of their additional 

consumption attributed to intermediate-term effects whereas the intermediate-term additional 

consumption was smaller for the age groups 0 to 5 and 26 to 45.   
 
Stratified analysis across index consultations in different diagnostic chapters also displayed 

some variation. Figure 11 shows the results from stratified analyses for two common 

categories of diagnoses in telemedicine: diseases of the genitourinary system (for example 

urinary tract infections) and diseases of the skin. For index consultations related to diseases 

of the genitourinary system, there was almost no difference in subsequent consumption of 
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physician consultations between the DTC telemedicine users and their controls at the short-

term interval and only a small difference in the intermediate-term interval. In contrast, for 

index consultations related to diseases of the skin, the additional increase in consumption 

was substantial for DTC telemedicine users at both the short-term and the intermediate-term 

interval.   

 

 

Figure 11. Observed and predicted number of total physician consultations per month in the 

24-month period preceding and the six-month period following an index consultation for DTC 

telemedicine users and a matched control group of users of face-to-face visits in primary care. 

For index consultations related to diseases of the genitourinary system and diseases of the skin.  
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8 DISCUSSION 
In this thesis, I have empirically investigated patient behavior on a primary healthcare market 

in transition, with the aim of shedding light on the consequences of expanding patient choice 

and introducing telemedicine in primary healthcare. I started from four assumptions about 

patient behaviors and investigated four research questions corresponding to these assumptions. 

The assumptions and the research questions related to four central themes in healthcare – 

quality, continuity, equity, and demand – and targeted areas in which the previously existing 

research evidence was scarce or inconclusive. 

8.1 MAIN FINDINGS 

The main findings of the thesis lent some support to the assumptions about patient behavior on 
the primary healthcare market in transition that I intended to study. In Study I, we investigated 

whether quality influenced choice of primary healthcare provider. The findings suggested that 

quality did seem to have a small impact on choice of provider. However, other aspects – such 

as the care needs of the individuals registered with a primary healthcare provider – seemed 

much more important. In investigating informational continuity in Study II, the findings 

revealed a clear positive association between recorded diagnosis and use of recommended 

pharmacotherapies, indicating that informational continuity is beneficial for patient health. 

Regarding equity and demand in relation to use of telemedicine (Studies III and IV), we found 

that the use of telemedicine was not equally distributed in the population and that telemedicine 

users increased their healthcare consumption after a physician consultation more than a 

matched control group of face-to-face consultation users. In the following sections, the findings 

are interpreted further and compared with those of other studies.  

8.2 QUALITY AND CHOICE OF PRIMARY HEALTHCARE PROVIDER 

In line with the findings in Study I, in which we investigated quality and choice of provider, 

empirical studies from the hospital sector have generally found a positive association between 

quality measures and the likelihood of being chosen (48, 51, 56, 57, 109, 132). The same 

applies to the findings of Santos and co-authors, who used a similar methodology and context 

as ours, regarding choice of primary healthcare provider in England (61).  

However, in comparison to other empirical studies, our findings are less pronounced, showing 

a willingness to trade less than 100 meters distance for a standard deviation increase in each of 

the two quality measures. There could be several potential explanations for these diverging 

results. One significant difference between Study I and most other empirical studies is the 

primary healthcare setting. It is possible that close distance is valued relatively more when it 

comes to choosing a primary healthcare provider that you expect to visit more frequently than 

a hospital. It might also be the case that a hospital choice is associated with a surgery or a 

treatment which involves a greater element of risk than the healthcare provided at a primary 

healthcare center. Therefore, the quality aspects could be given more consideration in choice 

of hospital. Another significant difference between Study I and most other empirical studies is 

the Swedish setting. The Swedish healthcare system has a long tradition of central planning 



 

 

46 

 

with a focus on equity and has historically limited choice for patients. The long tradition of 

limited choice and heavy focus on equity may mean that the choice is not perceived as 

important. There may be an expectation of limited variation in quality between different 

providers in a system that has placed heavy emphasis on equity and little emphasis on choice.  

The effect sizes of the findings of Study I indicated that the tendency to make informed choices 

based on clinical quality was limited. This interpretation is supported by findings from Swedish 

survey studies. Results from a study by Wahlstedt and co-authors indicated that few Swedish 

patients used the internet to search for information for comparison of different providers (133). 

Hoffstedt and co-authors found that just a small fraction of patients searched extensively for 

information (17% of those who switched care provider and 7% of potential switchers) (134) 

and that respondents mainly sought basic information such as how to choose a provider and the 

geographical location of providers, while quality information – for instance providers’ 

accessibility and medical results – was of considerably less interest (135).  

Another potential explanation for the small impact of quality on choice of primary healthcare 

provider in Region Stockholm could be that quality information is not available. Previous 

research findings suggest that quality information does have an impact on patients’ choices if 

it is easily accessible. Results from a randomized field experiment indicated that patients who 

received quality information by post for comparison of providers were more likely to switch 

provider (136). One measure to encourage informed choices among patients could therefore be 

to improve the accessibility of quality information, which was also suggested by a 

Governmental Inquiry, Governance for more equitable care (28). However, the approach for 

public reporting should be evidence-based. Simply putting all the available quality information 

in the public domain is unlikely to lead to well-informed choices (137).  

The weak association between choice and quality that was found in Study I indicated that the 

possibility for patients’ choices to influence quality was limited. Still, even if stronger 

associations had been found, it is not certain that quality would improve, since patient behavior 

is only one part of the equation. On the supply side, providers need to be informed about 

patients’ choices and respond to them with quality-enhancing measures. According to previous 

research, there is no evidence that choice and competition enhance Swedish primary healthcare 

providers’ clinical quality. Responding to patients’ choices is difficult due to a lack of 

information regarding those choices (44). 

The findings of Study I also suggested some potential adverse effects of choice. The observed 

aversion towards a high Care Need Index was stronger than the observed preference towards 

the two quality measures. These findings indicate a risk that choice enhances inequity in 

healthcare. To interpret the result, it is important to take into consideration that there is an 

association between Care Need Index and patient satisfaction (138) and that quality might 

affect this variable. However, the strength of the association between choice and Care Need 

Index indicated that there were other explanatory factors as well. Such factors could be that 

individuals expect that a healthcare center in an area with a low socioeconomic profile will 

have lower quality. Another potential explanation is that high levels of care need might put 

high pressure on the scarce resources of a primary healthcare center. This pressure could lead 
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to a poor working environment, which could result in a high staff turnover and reduced 

accessibility and continuity of care.  

If the ability to make a choice is not equally distributed in the population, a potential adverse 

effect of increased choice could be increased inequity in the system. Being female, younger, 

and more highly educated are factors associated with information-seeking in healthcare (133, 

134). These results are also consistent with the findings of Study III, which described the 

characteristics of telemedicine users. Users of telemedicine – who are likely to have engaged 

in information-seeking in healthcare, since they have adopted a new technology – are more 

often female, more highly educated, and younger than users of face-to-face consultations. To 

further investigate the equity implications of increased choice, the socioeconomic status of the 

individuals who bypass providers with a higher Care Need Index should be examined in future 

studies.  

8.3 INFORMATIONAL CONTINUITY AND USE OF RECOMMENDED 
PHARMACOTHERAPIES 

A potential policy response to the findings of Study I of a limited influence of quality on choice 

of primary healthcare provider could be to produce more accessible quality information or to 

monitor quality in other ways. Regardless, the challenge of measuring quality in primary 

healthcare remains. One of the aims in Study II, in which we investigated the association 

between recorded diagnosis in primary healthcare and dispensation of recommended 

pharmacotherapies, was to explore if the measure “recorded diagnosis” could be used as a 

quality indicator in primary healthcare. The indicator is a measure of informational continuity 

and was already in use as a follow-up indicator in Region Stockholm. However, whether or not 

a recorded diagnosis was associated with improved health had not been thoroughly investigated 

before.  

The value of continuity in healthcare has been demonstrated in several studies. Continuity has 

been shown to be associated with patient outcomes such as reduced mortality, fewer emergency 

department visits, and increased patient satisfaction (139-142). Most studies target relational 

continuity and further research is required to determine if informational and management 

continuity improves outcomes (141).  

In Study II, we attempted to investigate informational continuity by constructing the indicator 

“recorded diagnosis.” Previous studies have reported that insufficient or delayed 

communication between hospitals and primary healthcare providers after discharge is common 

(69). The results from Study II – that a remarkably low percentage of patients with stroke, TIA, 

or acute coronary syndrome had a recorded diagnosis in primary healthcare – were in line with 

these findings.  

A version of the indicator is already in use as a follow-up indicator in Region Stockholm. With 

our selection of a study population with clearly recommended life-long pharmacotherapies, we 

could observe the effects of a recorded diagnosis. The results from Study II indicated that a 

recorded diagnosis in primary healthcare was associated with filled prescriptions of 

recommended pharmacotherapies for patients with stroke, TIA, or acute coronary syndrome. 
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This is not a health outcome measure, but adherence to the studied pharmacotherapies is 

associated with decreased risk of future cardiovascular events (123-129).  

The association between recorded diagnosis and dispensation of recommended 

pharmacotherapies suggests that the measure has potential as a quality indicator in primary 

healthcare. However, more research is needed to confirm that all requirements for quality 

indicators – acceptability, feasibility, reliability, sensitivity to change, and validity (143) – are 

met for this measure. To do so, it would be necessary to learn more about the mechanisms 

underlying the measure. What leads a physician to record a diagnosis and how can that 

mechanism be influenced? A clear advantage of the indicator is that it is easy to extract from 

data already collected in the Stockholm regional healthcare database. Therefore, the indicator 

does not increase the administrative burden in healthcare. The indicator could also be useful 

from a healthcare center perspective, since it could serve as a description of their patient 

population and could be used to improve the care provided. 

8.4 EQUITY IN USE OF TELEMEDICINE VERSUS FACE-TO-FACE 
CONSULTATIONS 

In Study III, we explored the theme of equity by investigating the characteristics of users of 

telemedicine – a new technology in healthcare with several advantages for patients such as high 

accessibility, eliminated travel costs, and reduced time costs. The impact of market 

mechanisms, like patient choice, on equity in tax-based healthcare systems is somewhat 

unclear. Increased choice may increase the possibility for all groups to leave an unsatisfactory 

healthcare provider. However, a potential threat to equity is that increased patient choice may 

increase inequity in access to care if different subgroups of the populations differ in their 

propensity to exercise choice. Another threat to equity is if healthcare providers select more 

profitable patients, who may be younger, more highly educated, and have a better health status 

than average (144).  

Provision of DTC telemedicine could potentially be a threat to equity, both because of the 

reimbursement model and the technology. DTC telemedicine providers were, during the study 

period, reimbursed according to a fee-for-service model that was not differentiated based on 

the need of the patient. In contrast, primary healthcare centers were reimbursed in accordance 

with a need-adjusted capitation model. The fee-for-service reimbursement could potentially 

lead DTC telemedicine providers to target individuals with lower healthcare needs who might 

be processed at a lower cost. This mechanism could be a threat to equity. Another threat to 

equity could be the technology itself. Use of DTC telemedicine comes with technological 

prerequisites, such as having some form of electronic identification, which it is less common 

among the elderly (145). There could also be large variation across population groups in how 

comfortable they are in using digital alternatives and how suitable remote consultations are for 

their healthcare needs. 

The results from Study III showed that users of telemedicine were younger and more often 

female than users of face-to-face consultations in primary healthcare. These results are 

consistent with previous findings in both Swedish and international settings (2, 85-90). Further, 
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the results indicated that users of telemedicine had higher levels of education and income than 

users of face-to-face consultations. These findings are consistent with some studies from the 

Swedish and US settings (91-93). However there are also previous studies indicating that 

telemedicine use was associated with living in a poorer community (86) and studies that have 

found no association between use of telemedicine and socioeconomic factors (88, 94).  

The results from Study III clearly indicated that users of telemedicine differed from users of 

face-to-face consultations. However, the implications of these findings are not evident. 

Previous research suggests that telemedicine consultations cost less to produce than face-to-

face consultations (146-148). If telemedicine consultations constitute less expensive substitutes 

for face-to-face consultations, then it may be beneficial and cost-effective for the system if less 

complicated cases are treated through digital channels. Disproportionate use is not necessarily 

problematic if users of telemedicine – who are predominantly younger – have healthcare needs 

that are more suited for remote interactions compared with the more complex healthcare needs 

among the elderly. However, if telemedicine consultations mainly substitute face-to-face 

consultations and are a cost-effective alternative, efforts should be made to determine the 

situations in which telemedicine consultations are appropriate. It is highly likely that such 

consultations could reach larger groups than they do today.  

The differing patient populations of telemedicine users and face-to-face users constitute a 

bigger problem if telemedicine consultations complement face-to-face consultations rather than 

substituting them. Telemedicine consultations might trigger additional visits and be associated 

with increased costs and workload in primary care (94, 101). In that case, healthcare resources 

are most likely being transferred from individuals with higher healthcare needs to those with 

lower needs through increasing use of telemedicine. In addition, many of the benefits of 

telemedicine consultations are only available to parts of the population. A potential problem 

with differing use in different population groups is that increased digitalization might create a 

digital divide. Some subgroups of the population lack access to the digital tools necessary to 

utilize digital healthcare services and may therefore risk being left out of important parts of 

healthcare provision.  

The study period for Study III was 2018, which means that the results represent a pre-pandemic 

setting. Clearly, a lot has happened since then due to the COVID-19 pandemic. During the first 

wave of the pandemic, the number of telemedicine consultations increased dramatically. 

Simultaneously, the number of face-to-face consultations in primary healthcare decreased 

(149). The socioeconomic differentials in the use of telemedicine continued to be present 

during the pandemic. However, in comparison to 2018, they decreased somewhat. In contrast, 

the age differential in the use of telemedicine had been accentuated. Older individuals 

continued to have the lowest use of telemedicine even though they had the largest decrease in 

face-to-face consultations. On the other hand, individuals in the age group 19–25 years 

increased their use of telemedicine consultations to the extent that their total number of primary 

healthcare consultations was higher in 2020 than in 2018 (150). 
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8.5 IMPACT OF TELEMEDICINE ON SUBSEQUENT HEALTHCARE 
CONSUMPTION 

In order to investigate the impact of telemedicine on overall healthcare utilization, two 

questions need to be answered: First, does telemedicine lead to new healthcare consumption 

for patients who would not have sought physical healthcare without it? Second, do telemedicine 

consultations lead to increased health-seeking behavior? In this thesis, I investigated the second 

of these questions.  

The findings of Study IV suggested that telemedicine consultations led to more follow-up 

contacts than face-to-face consultations. The effect was most evident in the first month 

following a consultation and was attributed to both additional consumption of face-to-face 

consultations and DTC telemedicine consultations. The finding that DTC telemedicine users 

consumed more face-to-face consultations in the short-term interval indicates that DTC 

telemedicine consultations are less efficient than face-to-face consultations in solving the acute 

health problem. The additional short-term consumption of face-to-face consultations for DTC 

telemedicine users were robust across age groups and diagnostic chapters, with the exception 

for diagnoses related to diseases in the genitourinary system (chapter N).  

Another potential explanation to the additional consumption for DTC telemedicine users could 

be the reimbursement model. DTC telemedicine providers were, during the study period, 

reimbursed according to a fee-for-service model which creates economic incentives for a high 

production. The level of DTC telemedicine consultations in the short-term follow-up period 

indicate that DTC telemedicine users have a high propensity to offer follow-up consultations. 

However, the majority of the follow-up consultations for DTC telemedicine users were face-

to-face consultations.  

A potential explanation for the additional consumption in the intermediate-term interval could 

be that the DTC telemedicine users adapt their health-seeking behavior and add DTC 

telemedicine as a complement to their regular healthcare consumption. If this effect was 

present, it was not as accentuated as the short-term effects. The effect was more apparent in 

younger age groups and in some diagnostic chapters, such as diseases of the skin.  

In Study IV, we used matching to adjust for confounding factors that we could observe and 

used an interrupted time series analysis to adjust for time-invariant differences between the 

groups that we could not observe. However, we could not control for unobservable time-

varying factors. A time-varying factor that might potentially lead to a selection bias in our 

results is symptom severity. We matched DTC telemedicine users to users of face-to-face 

consultations on index-consultation diagnosis, but it is possible that there was variation in 

symptom severity within those diagnoses. DTC telemedicine users might have had less severe 

symptoms than their controls due to the lower thresholds for accessing a telemedicine provider, 

such as lower time costs and travel costs and the absence of nurse triage. If that was the case, 

then the additional healthcare consumption that we estimated for the DTC telemedicine users 

in comparison to their controls was likely to be underestimated.  
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The results from Study IV were consistent with studies suggesting that DTC telemedicine visits 

increase short-term follow-up visits within one month from the initial visit (100, 151-154). The 

results were also consistent with studies suggesting that DTC telemedicine increases overall 

healthcare consumption (92, 96, 100-103). In line with our results, Nymberg and co-authors 

(99) found that the number of subsequent consultations was larger for telemedicine 

consultations than for face-to-face consultations. The authors investigated the number of 

follow-up contacts within 30 days of an index contact during the first wave of the COVID-19 

pandemic in 2020 and in corresponding time periods in 2018 and 2019. The number of follow-

up contacts was larger after telemedicine consultations provided by traditional primary 

healthcare centers than after DTC telemedicine consultations. In 2020, there were 0.60 follow-

up contacts per face-to-face consultation, compared with 0.90 follow-up contacts for 

telemedicine consultation with traditional providers, and 0.69 follow-up contacts per DTC 

telemedicine consultation.  

In Study IV, we followed the study design of McGrail and co-authors (104) closely. However, 

our results differed somewhat from theirs. McGrail and co-authors found that patients with a 

telemedicine consultation had a lower trend in healthcare expenditure and physician visits 

during the follow-up period than their matched controls, which indicated that expenditure 

among the telemedicine users was lower at the end of the follow-up period. They found a 

similar trend when they investigated physician consultations rather than expenditure. In 

contrast, our results indicated that telemedicine users increased their healthcare consumption 

more than controls in the short term and in the intermediate term. We also found a negative 

trend for physician consultations among the telemedicine users in comparison with the controls, 

but the effect was small and did not eliminate the increase in healthcare consumption that 

telemedicine users had after their index consultations. A difference in approach between the 

two studies is that McGrail and co-authors did not use index diagnosis as a matching criterion, 

which could mean that the need for follow-up visit was impacted to differing extents in 

different patients.  

The analytical approach that we used in analyzing the impact of DTC telemedicine 

consultations on subsequent healthcare consumption healthcare has the advantage that it can 

easily be stratified to analyze the impact for different groups of the population or for different 

diagnoses. In addition, the analyses can be repeated to monitor the development of the area 

over time. The analyses at the population level may contribute to the understanding of when 

telemedicine consultations are appropriate. However, a limitation with the analytical approach 

is that it primarily gives us information on what happened after a visit – not if the visit would 

have taken place in the absence of telemedicine. This aspect needs to be further studied with 

other study designs.  

8.6 STRENGTHS AND LIMITATIONS 

8.6.1 Major strengths 

A major strength of the thesis is the total population data that the studies were based on. The 

linked registry data allowed me to observe the behaviors of an unbiased study population of 
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over 2 million individuals and contributed to the understanding of patient behaviors on a 

primary healthcare market in transition. The registry-based approach allowed me to reveal 

actual behavior, rather than stated behavior, which could potentially give a different story. The 

linking of registries from regional healthcare databases from Regions Stockholm and 

Jönköping created a unique database which allowed for analyses that would not have been 

possible within a single region. In addition, the linkage to data from Statistics Sweden enabled 

inclusion of relevant background factors, which strengthened the analyses. The large study 

populations further contributed to reliable and valid findings. The analytical approach allows 

for replications in different areas or in different time periods. This is useful since the area of 

study is under development.  

8.6.2 Major limitations 

The thesis also has some limitations. A major limitation of using registry data is that in-depth 

information on content of care, lengths of visits, and healthcare outcomes generated is generally 

not available. An example of an information that was lacking, which would have been useful 

in the analyses, was information about symptom severity within a diagnosis. Lack of such 

information potentially generated a selection bias in the findings. Further, we did not have 

information about healthcare needs. A study based on survey data or interviews could have 

given us more information about the mechanisms that we intended to study. However, such an 

approach would have generated other problems such as smaller sample sizes and potential 

recall bias.  

Another limitation is the generalizability of the findings of the thesis. Region Stockholm differs 

substantially from other regions in Sweden and the provision of publicly funded on-demand 

telemedicine is quite unique for Sweden. However, the Region Stockholm setting could also 

be considered a suitable setting for analyzing the early experiences of telemedicine in primary 

healthcare. It is highly possible that the findings revealed in Stockholm can provide lessons and 

experiences that are relevant for other settings as well. 

8.7 POLICY IMPLICATIONS 

The findings of the thesis have several policy implications. First, the market mechanism of 

patient choice seems to have little effect on quality in primary healthcare. The mechanism 

might be enforced by better information to patients but quality should be ensured through 

other measures. Second, informational continuity in healthcare across providers seems 

beneficial and should be encouraged. Third, the findings of an uneven distribution of use of 

telemedicine in the population indicate that some groups in the population might need more 

support in accessing digital healthcare services. In addition, alternatives to digital solutions 

must be available to those who are unable to access them, to limit the risk of a digital divide. 

Finally, the findings suggested that telemedicine increases healthcare utilization. In 

combination with the uneven distribution of use of telemedicine, this is likely to lead to 

healthcare resources being transferred from older individuals to younger ones. The results 

call for measures to investigate the cost-effectiveness of telemedicine consultations, so that 

the potential of digital technology is used to improve health outcomes. Telemedicine 
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consultations have several benefits, as the convenience of the consultations can improve 

access to care and there are less costs incurred for patients in terms of travel and time off 

work (155). In addition, telemedicine options have the potential to reduce patient failure to 

attend an appointment (156). However, the convenience of the consultations is also 

associated with a risk of overuse. Consultations for minor issues that patients would normally 

not see a physician for should be discouraged (96).  
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9 CONCLUSIONS 
The title of this thesis asks: Do patients behave as expected on a healthcare market in transition? 

In regard to most of the research questions, I have found support for the assumptions made 

about patient behaviors. Patients do seem to take quality into account in their choice of 

provider. However, the effect is small. Informational continuity, measured as a recorded 

primary healthcare diagnosis after an inpatient hospital episode, does seem to affect patients’ 

health, or at least their propensity to dispense recommended pharmacotherapies. Use of 

telemedicine is not equally distributed in the population and telemedicine users increase their 

primary healthcare consumption more than matched controls.  

The thesis has also yielded some unexpected findings. An aversion to primary healthcare 

providers with high care needs among their registered patients seems more important than 

quality in choice of provider. Recording of a diagnosis in primary healthcare is remarkably 

limited for some conditions and females are less likely than males to have a diagnosis recorded. 

Regarding use of telemedicine, I found that digi-physical and DTC telemedicine options 

resemble each other more than expected regarding patient characteristics. It was also 

noteworthy that the short-term healthcare consumption after a telemedicine consultation is 

mainly attributed to face-to-face consultations rather than to further telemedicine consultations. 

The findings indicate that the need for a physical examination is stronger than the increased 

incentives that telemedicine providers have to provide follow-up appointments. The 

physicians’ incentives to provide follow-up appointments may also be weaker than the 

providers’ incentives to reach new patients. 

The implications of these findings are relevant in the continuing transition of healthcare. The 

findings suggest that the market mechanism “choice” is not sufficient to ensure quality in 

primary healthcare and that policymakers should rely on other measures as well. Informational 

continuity seems beneficial for patients and should be encouraged. The measure recorded 

diagnosis does seem to have a valid role as a follow-up indicator in primary healthcare and the 

level of diagnosis recording could most likely be improved. Regarding telemedicine, it is 

important to ensure that the fast technological development does not create a digital divide in 

healthcare. Telemedicine consultations are undoubtedly here to stay, and it will grow 

increasingly important to ensure that those who need an alternative to a digital channel – 

whether it is for seeing a physician or booking an appointment – are not deprived of that 

alternative. In addition, some groups in the population might need more support in accessing 

digital healthcare services. Telemedicine and digital innovations have a lot of potential but are 

also associated with a risk of overuse. The research highlights the need to investigate the costs 

and benefits of telemedicine – so that its use can be promoted when it is most cost-efficient and 

discouraged when it is not. A primary healthcare market in transition requires continuous 

review of its performance. The methods applied in this thesis may be useful for monitoring 

some of the market’s future developments.    

 

 



 

 

56 

 

 



 

 

 57 

 

10 ACKNOWLEDGEMENTS 
Throughout the writing of this thesis, I have received a great deal of support from treasured 

colleagues, family, and friends. 

I would like to express my deepest appreciation to Clas Rehnberg, my main supervisor, for 

availability, stability, and encouragement throughout this process and especially during the 

final stages. Our Friday morning discussions have been extremely helpful and made this thesis 

journey fun! 

I would also like to express my deepest gratitude to my co-supervisor Margareta Dackehag 

for your linguistic brilliance, ability to detect any inconsistency and fantastic support all 

through the process. Thank you for staying with me until the very end! 

I would also like to extend my sincere thanks to my co-supervisor Per Wändell for 

encouragement, prompt feedback and constructive ideas. Your clinical perspective has been 

extremely valuable and much needed to prevent three economists from wandering away too far 

from reality.  

To the co-authors in Study II, Lukas Geary, Mia von Euler, Jan Hasselström, and Karin 
Schenck-Gustafsson. It was a great pleasure working with you. Your knowledge and 

dedication to research have been inspiring. I would especially like to thank Lukas, the perfect 

co-author match. Thank you for doing everything that was hard and making it look easy. 

I would also like to extend my sincere gratitude to “Digitaliseringsgruppen”. It has been a 

privilege to work with you. Fanny Goude, you are a true inspiration with your determination, 

structure, and eye for detail. Your support, loyalty, and openness have been extremely valuable 

throughout this thesis journey. I look forward to new adventures and that river rafting revenge! 

Matilda Hagman, thank you for keeping data in order and for keeping the office happy. What 

would we do without your heart and your laughter? Nils Janlöv, your capacity and creativity 

are impressive, Åsa Ljungvall, I have always known that you are brilliant, but watching your 

skills in action has been a joy. Emma Spånberg and Sofia Sveréus, who are also co-authors 

in Study IV, I am extremely grateful for our collaboration and for the “arbetsglädje” the two of 

you create. Emma, your enthusiasm, drive, ideas, ambition, extensive knowledge about the 

telemedicine literature, and sense of humor were essential in moving the study forward. Sofia, 

you have a sixth sense for bringing clarity and stringency to any confused idea, statistical 

problem, or wordy text. Your unparalleled skills in combination with your immense 

willingness to help has meant the world to me. Thank you for always going the extra mile.  

To my other colleagues at the Centre for Health Economics, Informatics and Health Services 

Research. I am so proud of the helpful and joyful working environment that we have created 

together. Thank you: Kinza Degerlund Maldi for lightening up the office, Emelie Heintz, for 

much appreciated support and inspiring leadership, Marthe Husom Fagersand, Tobias 
Lauritsen, and Karoline Magnusdottir for stimulating thoughts and encouraging positivity, 

Vibeke Sparring for wise guidance and for accepting to chair the dissertation, which I am 

deeply grateful for, Sofi Varg for your spirit and the energy you bring, Niklas Zethraeus for 



 

 

58 

 

always checking in with a smile and Mimmi Åström for your drive, your consideration, 

delicious fika, encouragement, running company, pep talks, and your heart of gold. I am 

touched by your thoughtfulness and your readiness to help. I would also like to extend my 

thanks to our former colleague Hilja Brorson who left the office several years ago but whose 

excellent programming skills and impressive patience will never be forgotten.  

To all current and former fellow doctoral students at LIME and elsewhere – I am very grateful 

for the support, laughter, ideas, Ruffa sessions, journal club discussions and network activities 

– Sofia Appelbom, Annika Bäck, Marie Dahlberg, Agnes Elmberger, Olivia Ernstsson, 
Filip Gedin, Emma Granström, Shuang Hao, Sara Ingvarsson, Naimi Johansson, 
Therese Johansson, George Keel, Max Kleijberg, Sara Korlén, Anne Leppänen, 
Chantelle Murley, Anna Philipson, Mairi Savage, Fitsum Sebsibe Teni, Linda Sturesson 
Stabel and Emma Söreskog. 

To all current and former colleagues at LIME thank you for the energetic and creative working 

environment – a special thanks to Carl Johan Sundberg, Therese Wahlström, Henna 
Hasson, Pamela Mazzocato, Ulrika Schüldt Håård, Per Palmgren, Ingrid Smedberg, 
Tomas Månsson, Marie Lind, Kristina Burström, Jahangir Khan, Liisa Olsson, Maria 
Appelgren, John Ovretveit, Nadia Davoody, Ludvig Andersson, Erik Attoff, Ludwig 
Berglund, Daniel Olsson, Ebba Petersson, Mesfin Kassaye Tessma, Johan Zetterqvist and 

Eva Hagel.  

To the Karolinska Institutet University Library Academic Writing Support and especially 

Anna Borgström. Thank you for delightful conversations about language, structure, and 

meaning.  

I would also like to thank Lucie Laflamme and Asli Kulane at the Department of Global 

Public Health for a very useful and inspiring kappa seminar.  

Anita Berglund, my mentor. Thank you for your contagious energy, for challenging me and 

for reminding me of my own personal development. Our meetings have been extremely 

valuable and boosting. Thank you for your time and your generosity. 

My dear parents, Helena Dahlgren, and Hans Dahlgren. Thank you for always being there 

for me and showing your incredible support in different ways. Thank you, Mamma, for 

bringing order in my life, for knowing everything, and for feeding me in the final stages of 

writing the kappa. Thank you, Pappa, for always being prepared to solve any problem and for 

showing me that work is fun. And Eva Stenström Dahlgren and Olle Edhag. How lucky that 

the two of you came into my parents’ lives! Thank you, Eva, for excellent babysitting skills, 

and Olle, for constant encouragement, for taking an interest in my research, and for teaching 

me the word tenacity when I needed it the most. To my brother, sisters and nephews, Albin 
Dahlgren, Petra Dahlgren, Katarina Dahlgren, Bianca Dahlgren and Douglas Dahlgren, 

thank you for being who you are. I always enjoy being around you. To the 

Carlsson/Uddenberg family in law, thank you for all the nice times spent together.  



 

 

 59 

 

To my dear friends, thank you for letting me recharge and enjoy food and nature – and 

sometimes food in nature – with you.   

To Axel and Vera and Victor. Words cannot express how much you mean to me. Axel, you 

have carried more than anyone could ever expect during the last year. Thank you for 

understanding, never complaining, and always having a positive outlook on life. I am grateful 

to share my life with you. Vera and Victor, I became a doctoral student one month before 

becoming a mother. My research life and my life with you have run in parallel. The doctoral 

education has taught me a few things about research, but you have taught me enormously about 

life. Thank you. 

This thesis was financially supported by grants from FORTE - the Swedish Research Council 

for Health, Working Life and Welfare, the support of which is gratefully acknowledged. 

 





 

 

 61 

 

11 REFERENCES 
 

 

1. Anell A. Choice and privatisation in Swedish primary care. Health Economics, 
Policy and Law. 2011;6(4):549-69. 

2. Socialstyrelsen. Digitala vårdtjänster riktade till patienter Kartläggning och 
uppföljning. Stockholm: Socialstyrelsen; 2018. 

3. Salisbury C, Quigley A, Hex N, Aznar C. Private Video Consultation Services 
and the Future of Primary Care. Journal of Medical Internet Research. 2020;22(10):e19415-e. 

4. Arrow KJ. Uncertainty and the welfare economics of medical care. The 
American economic review. 1963;53(5):941-73. 

5. Pauly MV, editor Is medical care different. Competition in the Health Care 
Sector: Past, Present, and Future: Proceedings of a Conference Sponsored by the Bureau of 
Economics, Federal Trade Commission, March 1978; 1978. 

6. Gaynor M. Issues in the industrial organization of the market for physician 
services. Journal of Economics & Management Strategy. 1994;3(1):211-55. 

7. Rehnberg C. The Swedish experience with internal markets. Health Care 
Reform Through Internal Markets, Washington, DC: The Brookings Institution. 1995:49-74. 

8. Petersson O. Democracy and power in Sweden. Scandinavian Political Studies. 
1991;14(2):173-91. 

9. Garpenby P. 7-kronorsreformen synad utifrån. Läkartidningen 2020,117:FXD4. 

10. Anell A, Glenngard AH, Merkur SM. Sweden: Health system review. Health 
Systems in Transition. 2012;14(5):1-159. 

11. Shenkin BN. Politics and Medical Care in Sweden: The Seven Crowns Reform. 
The New England Journal of Medicine. 1973;288(11):555-9. 

12. Sverige Maktutredningen. Demokrati och makt i Sverige. Maktutredningens 
huvudrapport (SOU 1990:44) Stockholm: Allmänna förl. 

13. Fredriksson M, Winblad U. Consequences of a decentralized healthcare 
governance model: Measuring regional authority support for patient choice in Sweden. Social 
Science & Medicine. 2008;67(2):271-9. 

14. Winblad U. Do physicians care about patient choice? Social Science & 
Medicine. 2008;67(10):1502-11. 

15. Winblad U, Isaksson D, Bergman P. Effekter av valfrihet inom hälso-och 
sjukvård – en kartläggning av kunskapsläget. Stockholm: Myndigheten för vårdanalys; 2012. 
Rapport 2012:2. 

16. Vrangbaek K, Robertson R, Winblad U, Van de Bovenkamp H, Dixon A. 
Choice policies in Northern European health systems. Health Economics, Policy and Law. 
2012;7(1):47-71. 



 

 

62 

 

17. Fredriksson M, Blomqvist P, Winblad U. The trade-off between choice and 
equity: Swedish policymakers' arguments when introducing patient choice. J Eur Soc Policy. 
2013;23(2):192-209. 

18. Patientlag (SFS 2014:821). Stockholm: Socialdepartementet. 

19. Glenngård AH. Experiences of introducing a quasi-market in Swedish primary 
care: fulfilment of overall objectives and assessment of provider activities. Scandinavian 
Journal of Public Administration. 2016;20(1):71-86. 

20. Propper C. Competition, incentives and the English NHS. Health Economics. 
2012;21(1):33-40. 

21. Glenngård A. International health care system profiles - Sweden: The 
Commonwealth Fund; 2020 2020 [Cited date 2022-04-20]. Available from: 
https://www.commonwealthfund.org/international-health-policy-center/countries/sweden. 

22. Strehle E, Shabde N. One hundred years of telemedicine: does this new 
technology have a place in paediatrics? Archives of disease in childhood. 2006;91(12):956-9. 

23. Organization WH. Telemedicine: opportunities and developments in member 
states. Report on the second global survey on eHealth: World Health Organization; 2010. 

24. Anell A. Vården är värd en bättre styrning: SNS Förlag; 2020. 

25. Kringos DS, Boerma WG, Hutchinson A, Saltman RB. Building primary care 
in a changing Europe: WHO Regional Office for Europe; 2015. 

26. Hashiguchi TCO. Bringing health care to the patient: An overview of the use of 
telemedicine in OECD countries. 2020. 

27. Ministry of Health and Social Affairs and Swedish Association of Local 
Authorities and Regions. Vision e-hälsa 2025  – gemensamma utgångspukter för 
digitalisering i socialtjänst och hälso- och sjukvård 2016 [Cited date 2022-04-20]. Available 
from: https://www.regeringen.se/informationsmaterial/2016/04/vision-e-halsa-2025/. 

28. Styrning för en mer jämlik vård. Digifysiskt vårdval. Tillgänglig primärvård 
baserad på behov och kontinuitet. (SOU 2019:42) Stockholm: Socialdepartementet. 

29. Myndigheten för vård- och omsorgsanalys. Besök via nätet. Resursutnyttjande 
och jämlikhet  kopplat till digitala vårdbesök Stockholm: Myndigheten för vård- och 
omsorgsanalys; 2022. Rapport 2022:1. 

30. Williams A. Health economics: the cheerful face of the dismal science?  Health 
and Economics: Springer; 1987. p. 1-11. 

31. Johansson N, Jakobsson N, Svensson M. Effects of primary care cost-sharing 
among young adults: varying impact across income groups and gender. The European Journal 
of Health Economics. 2019;20(8):1271-80. 

32. Manning WG, Newhouse JP, Duan N, Keeler EB, Leibowitz A. Health 
insurance and the demand for medical care: evidence from a randomized experiment. The 
American economic review. 1987:251-77. 

33. Nilsson A, Paul A. Patient cost-sharing, socioeconomic status, and children's 
health care utilization. Journal of Health Economics. 2018;59:109-24. 



 

 

 63 

 

34. Börjesson M, Eliasson J. Experiences from the Swedish Value of Time study. 
Transportation Research Part A: Policy and Practice. 2014;59:144-58. 

35. Dixon A, Le Grand J. Is greater patient choice consistent with equity? The case 
of the English NHS. Journal of Health Services Research & Policy. 2006;11(3):162-6. 

36. Hallgårde Å. Prioriteringar - en allt större del av dagens och framtidens 
sjukvård? Prioriteringar i hälso- och sjukvård. Region Skånes etiska råd. 2013. 

37. Jegers M, Kesteloot K, De Graeve D, Gilles W. A typology for provider 
payment systems in health care. Health Policy. 2002;60(3):255-73. 

38. Lindgren P. Ersättning i sjukvården: modeller, effekter, rekommendationer: 
SNS Förl.; 2014. 

39. Gosden T, Forland F, Kristiansen I, Sutton M, Leese B, Giuffrida A, et al. 
Capitation, salary, fee‐for‐service and mixed systems of payment: effects on the behaviour of 
primary care physicians. Cochrane Database of Systematic Reviews. 2000(3). 

40. Robinson JC. Theory and practice in the design of physician payment 
incentives. The Milbank Quarterly. 2001;79(2):149-77. 

41. Le Grand J. Choice and competition in publicly funded health care. Health 
Economics, Policy and Law. 2009;4(4):479-88. 

42. Hirschman AO. Exit, voice, and loyalty: Responses to decline in firms, 
organizations, and states: Harvard university press; 1970. 

43. Le Grand J, Bartlett W. Quasi-markets and social policy: the way forward?  
Quasi-markets and Social Policy: Springer; 1993. p. 202-20. 

44. Vengberg S, Fredriksson M, Winblad U. Patient choice and provider 
competition – Quality enhancing drivers in primary care? Social Science & Medicine. 2019. 

45. Government Bill (2008/09:74) Regeringens proposition 2008/09:74 Vårdval i 
primärvården. 

46. Glenngard AH, Anell A, Beckman A. Choice of primary care provider: results 
from a population survey in three Swedish counties. Health Policy. 2011;103(1):31-7. 

47. Victoor A, Delnoij DM, Friele RD, Rademakers JJ. Determinants of patient 
choice of healthcare providers: a scoping review. BMC Health Services Research. 
2012;12(1):272. 

48. Luft HS, Garnick DW, Mark DH, Peltzman DJ, Phibbs CS, Lichtenberg E, et 
al. Does quality influence choice of hospital? JAMA. 1990;263(21):2899-906. 

49. Hensher DA, Rose JM, Greene WH. Applied choice analysis: a primer: 
Cambridge University Press; 2005. 

50. Mukamel DB, Weimer DL, Zwanziger J, Gorthy S-FH, Mushlin AI. Quality 
report cards, selection of cardiac surgeons, and racial disparities: a study of the publication of 
the New York State Cardiac Surgery Reports. INQUIRY: The Journal of Health Care 
Organization, Provision, and Financing. 2004;41(4):435-46. 

51. Howard DH. Quality and Consumer Choice in Healthcare: Evidence from 
Kidney Transplantation. Top Econ Anal Policy. 2006;5(1):1349. 



 

 

64 

 

52. Pope DG. Reacting to rankings: evidence from “America's Best Hospitals”. 
Journal of Health Economics. 2009;28(6):1154-65. 

53. Tay A. Assessing competition in hospital care markets: the importance of 
accounting for quality differentiation. RAND Journal of Economics. 2003:786-814. 

54. Dranove D, Sfekas A. Start spreading the news: a structural estimate of the 
effects of New York hospital report cards. Journal of Health Economics. 2008;27(5):1201-7. 

55. Goldman D, Romley JA. Hospitals as hotels: the role of patient amenities in 
hospital demand. National Bureau of Economic Research; 2008. 

56. Varkevisser M, van der Geest SA, Schut FT. Do patients choose hospitals with 
high quality ratings? Empirical evidence from the market for angioplasty in the Netherlands. 
Journal of Health Economics. 2012;31(2):371-8. 

57. Gutacker N, Siciliani L, Moscelli G, Gravelle H. Choice of hospital: Which 
type of quality matters? Journal of Health Economics. 2016;50:230-46. 

58. Biørn E, Godager G. Does quality influence choice of general practitioner? An 
analysis of matched doctor–patient panel data. Economic Modelling. 2010;27(4):842-53. 

59. Iversen T, Lurås H. Patient switching in general practice. Journal of Health 
Economics. 2011;30(5):894-903. 

60. Lurås H. The association between patient shortage and patient satisfaction with 
general practitioners. Scandinavian Journal of Primary Health Care. 2007;25(3):133-9. 

61. Santos R, Gravelle H, Propper C. Does Quality Affect Patients' Choice of 
Doctor? Evidence from England. The Economic Journal. 2017;127(600):445-94. 

62. SBU. Kontinuitet i vården. Stockholm: Statens beredning för medicinsk och 
social utvärdering (SBU); 2021. SBU-rapport nr 329. 

63. Burström B, Burström K, Nilsson G, Tomson G, Whitehead M, Winblad U. 
Equity aspects of the Primary Health Care Choice Reform in Sweden - a scoping review. 
International Journal for Equity in Health. 2017;16(1):29-. 

64. World Health Organization. Continuity and coordination of care: a practice 
brief to support implementation of the WHO Framework on integrated people-centred health 
services. 2018. 

65. Haggerty JL, Reid RJ, Freeman GK, Starfield BH, Adair CE, McKendry R. 
Continuity of care: a multidisciplinary review. BMJ. 2003;327(7425):1219-21. 

66. Rognes J, Winberg, H., Tyrsturp, M., Krohwinkel, A. . Målgruppsanpassad 
vård - ett analysramverk Tankesmedjan Leading Healthcare Working Paper 2016:1. 2016. 

67. Myndigheten för vård- och omsorgsanalys. Primärt i vården. En studie om 
befolkningens syn på kontinuitet vid vårdcentraler. Stockholm: Myndigheten för vård- och 
omsorgsanalys; 2020. Rapport 2020:9. 

68. Anell A. Primärvårdens funktion, organisation och ekonomi - en 
litteraturöversikt: Rapport till utredningen En nationell samordnare för effektivare 
resursutnyttjande inom hälso-och sjukvården (S 2013: 4). Socialdepartementet, 2015. 55 p. 
(Statens offentliga utredningar). 



 

 

 65 

 

69. Kattel S, Manning DM, Erwin PJ, Wood H, Kashiwagi DT, Murad MH. 
Information Transfer at Hospital Discharge: A Systematic Review. Journal of Patient Safety. 
2020;16(1):e25-e33. 

70. Kripalani S, LeFevre F, Phillips CO, Williams MV, Basaviah P, Baker DW. 
Deficits in Communication and Information Transfer Between Hospital-Based and Primary 
Care Physicians: Implications for Patient Safety and Continuity of Care. JAMA. 
2007;297(8):831-41. 

71. Hälso- och sjukvårdesförvaltningen. Uppföljningsindikatorer 
husläkarverksamhet 2021  [Cited date: 2022-04-20]. Available from: 
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fvardgivarguiden.se%2
Fglobalassets%2Favtal%2Fvardavtal%2Fvardval-stockholm%2Fhuslakarverksamhet-med-
basal-hemsjukvard%2Fuppfoljningsindikatorer-huslakarverksamhet-
2021.xlsx%3FIsPdf%3Dtrue&wdOrigin=BROWSELINK. 

72. Fotaki M, Roland M, Boyd A, McDonald R, Scheaff R, Smith L. What benefits 
will choice bring to patients? Literature review and assessment of implications. Journal of 
Health Services Research & Policy. 2008;13(3):178-84. 

73. Barr DA, Fenton L, Blane D. The claim for patient choice and equity. Journal 
of Medical Ethics. 2008;34(4):271-4. 

74. Andersson O, Sjögren J, Åsberg H. Nätläkarbolagen dränerar en 
underfinansierad primärvård [Telemedicine doctors drain resources from an underfunded 
primary care].[online] Dagens Nyheter, March 2. 2017. 

75. Rimmer A. Smartphone GP app service will divert funding from most needy, 
warns practice. BMJ. 2018;360. 

76. Braveman P, Gruskin S. Defining equity in health. Journal of Epidemiology 
and Community Health. 2003;57(4):254-8. 

77. Culyer AJ. Equity - some theory and its policy implications. Journal of Medical 
Ethics. 2001;27(4):275-83. 

78. Goddard M, Smith P. Equity of access to health care services: Theory and 
evidence from the UK. Social Science & Medicine 2001;53(9):1149-62. 

79. Westin M, Åhs A, Persson KB, Westerling R. A large proportion of Swedish 
citizens refrain from seeking medical care—lack of confidence in the medical services a 
plausible explanation? Health Policy. 2004;68(3):333-44. 

80. Burstrom B. Increasing inequalities in health care utilisation across income 
groups in Sweden during the 1990s? Health Policy. 2002;62(2):117-29. 

81. Molarius A, Simonsson B, Lindén-Boström M, Kalander-Blomqvist M, 
Feldman I, Eriksson HG. Social inequalities in self-reported refraining from health care due 
to financial reasons in Sweden: health care on equal terms? BMC Health Services Research. 
2014;14(1):605-. 

82. Myndigheten för vård och omsorgsanalys. Tre perspektiv på  digitala vårdbesök  
– befolkningens, patienternas och vårdpersonalens uppfattningar. Stockholm: Myndigheten 
för vård och omsorgsanalys; 2020. Rapport 2020:1. 



 

 

66 

 

83. Glock H, Nymberg VM, Bolmsjö BB, Holm J, Calling S, Wolff M, et al. 
Attitudes, Barriers, and Concerns Regarding Telemedicine Among Swedish Primary Care 
Physicians: A Qualitative Study. International Journal of General Medicine. 2021;14:9237. 

84. Fernemark H, Skagerström J, Seing I, Ericsson C, Nilsen P. Digital 
consultations in Swedish primary health care: a qualitative study of physicians’ job control, 
demand and support. BMC Family Practice. 2020;21(1):1-11. 

85. Jung C, Padman R. Virtualized healthcare delivery: understanding users and 
their usage patterns of online medical consultations. International Journal of Medical 
Informatics. 2014;83(12):901-14. 

86. Mehrotra A, Jena AB, Busch AB, Souza J, Uscher-Pines L, Landon BE. 
Utilization of telemedicine among rural Medicare beneficiaries. JAMA. 2016;315(18):2015-
6. 

87. Martinez KA, Rood M, Jhangiani N, Kou L, Rose S, Boissy A, et al. Patterns of 
use and correlates of patient satisfaction with a large nationwide direct to consumer 
telemedicine service. Journal of General Internal Medicine. 2018;33(10):1768-73. 

88. Mehrotra A, Paone S, Martich GD, Albert SM, Shevchik GJ. Characteristics of 
patients who seek care via eVisits instead of office visits. Telemedicine and e-Health. 
2013;19(7):515-9. 

89. Gabrielsson-Järhult F, Kjellström S, Josefsson KA. Telemedicine consultations 
with physicians in Swedish primary care: a mixed methods study of users' experiences and 
care patterns. Scandinavian Journal of Primary Health Care. 2021:1-10. 

90. Reed ME, Huang J, Graetz I, Lee C, Muelly E, Kennedy C, et al. Patient 
characteristics associated with choosing a telemedicine visit vs office visit with the same 
primary care clinicians. JAMA Network Open. 2020;3(6):e205873-e. 

91. Ekman B, Thulesius H, Wilkens J, Lindgren A, Cronberg O, Arvidsson E. 
Utilization of digital primary care in Sweden: Descriptive analysis of claims data on 
demographics, socioeconomics, and diagnoses. International Journal of Medical Informatics. 
2019;127:134-40. 

92. Ellegård L, Kjellsson G. Nätvårdsanvändare i Skåne kontaktade oftare 
vårdcentral. Läkartidningen. 2019;116:FSWP. 

93. Park J, Erikson C, Han X, Iyer P. Are state telehealth policies associated with 
the use of telehealth services among underserved populations? Health Affairs. 
2018;37(12):2060-8. 

94. Edwards HB, Marques E, Hollingworth W, Horwood J, Farr M, Bernard E, et 
al. Use of a primary care online consultation system, by whom, when and why: evaluation of 
a pilot observational study in 36 general practices in South West England. BMJ Open. 
2017;7(11). 

95. Marshall M, Shah R, Stokes-Lampard H. Online consulting in general practice: 
making the move from disruptive innovation to mainstream service. BMJ 2018;360:k1195-k. 

96. Ellegård LM, Kjellsson G, Mattisson L. An App Call a Day Keeps the Patient 
Away? Substitution of Online and In-Person Doctor Consultations Among Young Adults. 
2021. 



 

 

 67 

 

97. Bashshur RL. Telemedicine effects: cost, quality, and access. Journal of 
Medical Systems. 1995;19(2):81-91. 

98. Gaynor M, Vogt WB. Antitrust and competition in health care markets. 
Handbook of Health Economics. 2000;1:1405-87. 

99. Milos Nymberg V, Ellegård LM, Kjellsson G, Wolff M, Borgström Bolmsjö B, 
Wallman T, et al. Trends in Remote Health Care Consumption in Sweden: Comparison 
Before and During the First Wave of the COVID-19 Pandemic. JMIR Human Factors. 
2022;9(1):e33034-e. 

100. Ashwood JS, Mehrotra A, Cowling D, Uscher-Pines L. Direct-to-consumer 
telehealth may increase access to care but does not decrease spending. Health Affairs. 
2017;36(3):485-91. 

101. Bavafa H, Hitt LM, Terwiesch C. The impact of e-visits on visit frequencies 
and patient health: Evidence from primary care. Management Science. 2018;64(12):5461-80. 

102. Pearl R. Kaiser Permanente Northern California: current experiences with 
internet, mobile, and video technologies. Health Affairs 2014;33(2):251-7. 

103. North F, Crane SJ, Chaudhry R, Ebbert JO, Ytterberg K, Tulledge-Scheitel SM, 
et al. Impact of Patient Portal Secure Messages and Electronic Visits on Adult Primary Care 
Office Visits. Telemedicine journal and e-health. 2014;20(3):192-8. 

104. McGrail KM, Ahuja MA, Leaver CA. Virtual Visits and Patient-Centered Care: 
Results of a Patient Survey and Observational Study. Journal of Medical Internet Research. 
2017;19(5):e177-e. 

105. Shah SJ, Schwamm LH, Cohen AB, Simoni MR, Estrada J, Matiello M, et al. 
Virtual Visits Partially Replaced In-Person Visits In An ACO-Based Medical Specialty 
Practice. Health Affairs. 2018;37(12):2045-51. 

106. Hälso- och sjukvårdslagen (SFS 2017:30). Stockholm: Socialdepartementet. 

107. Starfield B, Shi L, Macinko J. Contribution of Primary Care to Health Systems 
and Health. The Milbank Quarterly. 2005;83(3):457-502. 

108. Hägglund M, Scandurra I. Patients' online access to electronic health records: 
current status and experiences from the implementation in Sweden.  MEDINFO 2017: 
Precision Healthcare through Informatics: IOS Press; 2017. p. 723-7. 

109. Beukers PD, Kemp RG, Varkevisser M. Patient hospital choice for hip 
replacement: empirical evidence from the Netherlands. The European Journal of Health 
Economics. 2014;15(9):927-36. 

110. Train KE. Discrete choice methods with simulation: Cambridge university 
press; 2009. 

111. The National Board of Health and Welfare and Swedish Association of Local 
Authorities and Regions Öppna jämförelser 2014 – Hälso- och sjukvård  [Regional 
Comparisons 2014 - Health care]2014. 

112. Sundquist K, Malmström M, Johansson S, Sundquist J. Care Need Index, a 
useful tool for the distribution of primary health care resources. Journal of Epidemiology & 
Community Health. 2003;57(5):347-52. 



 

 

68 

 

113. Statistics Sweden. Regionala statistikprodukter Care Need Index  [Cited date 
2022-04-20]. Available from: https://www.scb.se/vara-tjanster/bestall-data-och-
statistik/regionala-statistikprodukter/care-need-index-cni/. 

114. Hosmer Jr DW, Lemeshow S, Sturdivant RX. Applied logistic regression: John 
Wiley & Sons; 2013. 

115. Bernal JL, Cummins S, Gasparrini A. Interrupted time series regression for the 
evaluation of public health interventions: a tutorial. International Journal of Epidemiology. 
2017;46(1):348-55. 

116. Linden A. Challenges to validity in single‐group interrupted time series 
analysis. Journal of Evaluation in Clinical Practice. 2017;23(2):413-8. 

117. Penfold RBP, Zhang FP. Use of Interrupted Time Series Analysis in Evaluating 
Health Care Quality Improvements. Academic pediatrics. 2013;13(6):S38-S44. 

118. Wagner AK, Soumerai SB, Zhang F, Ross-Degnan D. Segmented regression 
analysis of interrupted time series studies in medication use research. Journal of Clinical 
Pharmacy and Therapeutics. 2002;27(4):299-309. 

119. Donabedian A. The quality of care: how can it be assessed? JAMA. 
1988;260(12):1743-8. 

120. Arnek M. Med nya mått mätt: en ESO-rapport om indikationer på 
produktivitetsutveckling i offentlig sektor: Finansdepartementet, Regeringskansliet; 2014. 

121. Sitzia J. How valid and reliable are patient satisfaction data? An analysis of 195 
studies. International Journal for Quality in Health Care. 1999;11(4):319-28. 

122. Rosano A, Loha CA, Falvo R, Van der Zee J, Ricciardi W, Guasticchi G, et al. 
The relationship between avoidable hospitalization and accessibility to primary care: a 
systematic review. European Journal of Public Health. 2012;23(3):356-60. 

123. Burke JP, Sander S, Shah H, Zarotsky V, Henk H. Impact of persistence with 
antiplatelet therapy on recurrent ischemic stroke and predictors of nonpersistence among 
ischemic stroke survivors. Current Medical Research and Opinion. 2010;26(5):1023-30. 

124. Chen PS, Cheng CL, Kao Yang YH, Yeh PS, Li YH. Impact of early statin 
therapy in patients with ischemic stroke or transient ischemic attack. Acta neurologica 
Scandinavica. 2014;129(1):41-8. 

125. Chowdhury R, Khan H, Heydon E, Shroufi A, Fahimi S, Moore C, et al. 
Adherence to cardiovascular therapy: a meta-analysis of prevalence and clinical 
consequences. European Heart Journal. 2013;34(38):2940-8. 

126. Colivicchi F, Bassi A, Santini M, Caltagirone C. Discontinuation of statin 
therapy and clinical outcome after ischemic stroke. Stroke 2007;38(10):2652-7. 

127. Ho PM, Spertus JA, Masoudi FA, Reid KJ, Peterson ED, Magid DJ, et al. 
Impact of Medication Therapy Discontinuation on Mortality After Myocardial Infarction. 
Archives of internal medicine (1960). 2006;166(17):1842-7. 

128. Rasmussen JN, Chong A, Alter DA. Relationship Between Adherence to 
Evidence-Based Pharmacotherapy and Long-term Mortality After Acute Myocardial 
Infarction. JAMA 2007;297(2):177-86. 



 

 

 69 

 

129. Wei L, Wang J, Thompson P, Wong S, Struthers AD, MacDonald TM. 
Adherence to statin treatment and readmission of patients after myocardial infarction: a six 
year follow up study. Heart 2002;88(3):229-33. 

130. Lag om etikprövning av forskning som avser människor (SFS 2003:460) 
Stockholm: Utbildningsdepartementet. 

131. Ludvigsson JF, Håberg SE, Knudsen GP, Lafolie P, Zoega H, Sarkkola C, et al. 
Ethical aspects of registry-based research in the Nordic countries. Clinical Epidemiology. 
2015;7:491-508. 

132. Beckert W, Christensen M, Collyer K. Choice of NHS‐funded Hospital 
Services in England. The Economic Journal. 2012;122(560):400-17. 

133. Wahlstedt E, Ekman B. Patient choice, Internet based information sources, and 
perceptions of health care: Evidence from Sweden using survey data from 2010 and 2013. 
BMC Health Services Research. 2016;16(1):325. 

134. Hoffstedt C, Fredriksson M, Lenhoff H, Winblad U. When do people choose to 
be informed? Predictors of information-seeking in the choice of primary care provider in 
Sweden. Health Economics, Policy, and Law. 2018:1. 

135. Hoffstedt C, Fredriksson M, Winblad U. How do people choose to be 
informed? A survey of the information searched for in the choice of primary care provider in 
Sweden. BMC Health Services Research. 2021;21(1):559-. 

136. Anell A, Dietrichson J, Ellegård LM, Kjellsson G. Information, switching costs, 
and consumer choice: Evidence from two randomized field experiments in Swedish primary 
health care: Department of Economics, Lund University; 2017. 

137. Boyce T, Dixon A, Fasolo B, Reutskaja E. Choosing a high-quality hospital 
The role of nudges, scorecard design and information. The King’s Fund 2010; 2010. 

138. Glenngard AH. Is patient satisfaction in primary care dependent on structural 
and organizational characteristics among providers? Findings based on data from the national 
patient survey in Sweden. Health Economics, Policy and Law. 2013;8(3):317-33. 

139. Maarsingh OR, Henry Y, van de Ven PM, Deeg DJH. Continuity of care in 
primary care and association with survival in older people: a 17-year prospective cohort 
study. British Journal of General Practice. 2016;66(649):E531-E9. 

140. Kohnke H, Zielinski A. Association between continuity of care in Swedish 
primary care and emergency services utilisation: a population-based cross-sectional study. 
Scandinavian Journal of Primary Health Care. 2017;35(2):113-9. 

141. Van Walraven C, Oake N, Jennings A, Forster AJ. The association between 
continuity of care and outcomes: a systematic and critical review. Journal of Evaluation in 
Clinical Practice. 2010;16(5):947-56. 

142. Pereira Gray DJ, Sidaway-Lee K, White E, Thorne A, Evans PH. Continuity of 
care with doctors—a matter of life and death? A systematic review of continuity of care and 
mortality. BMJ Open. 2018;8(6):e021161-e. 

143. Campbell S, Braspenning J, Hutchinson A, Marshall M. Research methods 
used in developing and applying quality indicators in primary care. Quality & Safety in 
Health Care. 2002;11(4):358-64. 



 

 

70 

 

144. Winblad U, Isaksson D, Blomqvist P. Preserving social equity in marketized 
primary care: strategies in Sweden. Health economics, Policy and Law. 2021;16(2):216-31. 

145. Statistics Sweden. ICT usage in households and by individuals. 2020. 

146. Ekman B. Cost analysis of a digital health care model in Sweden. 
PharmacoEconomics Open. 2018;2(3):347-54. 

147. Gordon AS, Adamson WC, DeVries AR. Virtual visits for acute, nonurgent 
care: a claims analysis of episode-level utilization. Journal of Medical Internet Research. 
2017;19(2):e35. 

148. Uscher-Pines L, Mulcahy A, Cowling D, Hunter G, Burns R, Mehrotra A. 
Access and Quality of Care in Direct-to-Consumer Telemedicine. Telemed J E Health. 
2016;22(4):282-7. 

149. Dahlgren C, Goude F, Hagman M, Sveréus S. Konsumtionsvolymer och 
diagnospanorama för digitala och fysiska besök i primärvården under covid-19-pandemin. 
Centrum för Hälsoekonomi, Informatik och Sjukvårdsforskning, Region Stockholm; 2021. 
Rapport 2021:1. 

150. Sveréus S, Dahlgren C, Goude F, Hagman M. Konsumtion av digitala och 
fysiska besök i primärvården för olika grupper i befolkningen under covid-19-pandemin. 
Centrum för Hälsoekonomi, Informatik och Sjukvårdsforskning, Region Stockholm; 2021. 
Rapport 2021:2. 

151. Hertzog R, Johnson J, Smith J, McStay FW, da Graca B, Haneke T, et al. 
Diagnostic Accuracy in Primary Care E-Visits: Evaluation of a Large Integrated Health Care 
Delivery System's Experience. Mayo Clinic proceedings. 2019;94(6):976-84. 

152. Penza KS, Murray MA, Myers JF, Maxson J, Furst JW, Pecina JL. Treating 
pediatric conjunctivitis without an exam: An evaluation of outcomes and antibiotic usage. 
Journal of Telemedicine and Telecare. 2020;26(1-2):73-8. 

153. Johnson KM, Dumkow LE, Burns KW, Yee MA, Egwuatu NE. Comparison of 
Diagnosis and Prescribing Practices Between Virtual Visits and Office Visits for Adults 
Diagnosed With Sinusitis Within a Primary Care Network. Open forum infectious diseases. 
2019;6(9):ofz393. 

154. Shi Z, Mehrotra A, Gidengil CA, Poon SJ, Uscher-Pines L, Ray KN. Quality of 
care for acute respiratory infections during direct-to-consumer telemedicine visits for adults. 
Health Affairs. 2018;37(12):2014-23. 

155. Mehrotra A, Bhatia RS, Snoswell CL. Paying for Telemedicine After the 
Pandemic. JAMA. 2021;325(5):431-2. 

156. Snoswell CL, Comans TA. Does the Choice Between a Telehealth and an In-
Person Appointment Change Patient Attendance? Telemedicine Journal and E-health. 
2021;27(7):733-8. 

 


