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ABSTRACT
Introduction The ability to provide primary care with the 
help of a digital platform raises both opportunities and 
risks. While access to primary care improves, overuse of 
services and medication may occur. The use of digital care 
technologies is likely to continue to increase and evidence 
of its effects, costs and distributional impacts is needed to 
support policy- making. Since 2016, the number of digital 
primary care consultations for a range of conditions has 
increased rapidly in Sweden. This research project aims 
to investigate health system effects of this development. 
The overall research question is to what extent such care 
is a cost- effective and equitable alternative to traditional, 
in- office primary care in the context of a publicly funded 
health system with universal access. Three specific 
areas of investigation are identified: clinical effect; cost 
and distributional impact. This protocol describes the 
investigative approach of the project in terms of aims, 
design, materials, methods and expected results.
Methods and analysis The research project adopts a 
retrospective study design and aims to apply statistical 
analyses of patient- level register data on key variables 
from seven regions of Sweden over the years 2017–2018. 
In addition to data on three common infectious conditions 
(upper respiratory tract infection; lower urinary tract 
infection; and skin and soft- tissue infection), information 
on other healthcare use, socioeconomic status and 
demography will be collected.
Ethics and dissemination This registry- based study has 
received ethical approval by the Swedish Ethical Review 
Authority. Use of data will follow the Swedish legislation 
and practice with regards to consent. The results will be 
disseminated both to the research community, healthcare 
decision makers and to the general public.

BACKGROUND
As healthcare systems come under increasing 
fiscal and operational pressures, growing 
attention is given to the need to strengthen 
the role of primary care to prevent illness and 
promote population health.1–3 In parallel, 
expectations are rising among policy- makers 

about the use of digital care technologies 
to enhance the performance of healthcare 
provision.4 5 From a health systems perspec-
tive, there are several potential opportunities 
and possible risks. Purchasers of services are 
attracted by potential efficiency gains and 
savings on healthcare spending. For patients, 
accessing care by means of a digital platform 
reduces access barriers in the form of travel 
and waiting time. At the same time, fears have 
been raised that easier access to primary care 
through digital medical service providers may 
lead to overuse and create inequities in the 
use of healthcare services.5–7

The experience of expanded provision 
of digital primary care in Sweden over the 
past 3 years is a case in point. Since 2016, the 
number of digital primary care consultations 
has increased 10- fold, reaching around 60 
000 consultations per month.8 While users 

Strengths and limitations of this study

 ► This research project applies a system- wide ap-
proach by designing studies that cover several 
outcome areas, recognising that impact from new 
forms of primary care varies across performance 
areas.

 ► The project builds up and will use a database on 
individual patients and their characteristics that is 
uniquely large in the Swedish context.

 ► The studies will not build on random allocation of 
patients to either of the two models of care, which 
may negatively affect the strength of conclusions 
about causal effects.

 ► The studies will also not be able to differentiate 
between different forms of digital primary care (eg, 
synchronous and asynchronous consultations), or an 
expected future situation where digital care is more 
integrated with in- office services.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-5336-8453
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-038618&domain=pdf&date_stamp=2020-08-19


2 Wilkens J, et al. BMJ Open 2020;10:e038618. doi:10.1136/bmjopen-2020-038618

Open access 

of digital care generally express satisfaction with this 
service, policy- makers and experts in general practice 
have warned of the potential risks of overuse of medical 
services and medication leading to cost escalations.9

As large- scale use of digital primary care in the context 
of a publicly funded healthcare system is a relatively recent 
phenomenon, significant gaps in the understanding and 
evidence of the effects of digital care exist. The purpose 
of this research protocol is to describe the aims, methods 
and expected findings of a research project that aims to 
address some of these gaps.

Aim and objectives of the research project
The overall aim of this research project is to evaluate the 
extent to which digital primary care constitute a cost- 
effective and equitable alternative to traditional, in- of-
fice primary care in the context of a publicly funded 
health system. The general approach of the project is 
to compare the effects of digital care with those of tradi-
tional primary care services. Digital care is defined as 
care provided through digital channels for consultation 
beyond physical meetings, telephone, mail and email. It 
includes both synchronous video and asynchronous text 
and can be provided by both dedicated digital providers 
and traditional offices. To ensure a balanced and relevant 
comparison between the two models of primary care, the 
analyses will focus on three illnesses that are common 
in both types of care: upper respiratory tract infection 
(URTI), lower urinary tract infection (LUTI) and skin 
and soft- tissue infection (SSTI).
The specific objectives of the study are to:
1. Evaluate effects of digital primary care in terms of over-

all utilisation of primary care services and of compli-
ance with prescription guidelines.

2. Compare the costs of digital primary care with those of 
in- office primary care for the chosen conditions.

3. Analyse utilisation of digital primary care across socio-
economic and demographic characteristics of patients.

Context of primary care in Sweden
Healthcare in Sweden is the responsibility of the 21 
regions.10 The Regions fund medical care by raising 
income taxes and provide services through publicly 
owned and managed hospitals and primary care clinics, 
or by contracting with private providers. The institutional 
organisation of primary care is characterised by relatively 
large healthcare clinics that employ several different 
types of medical professionals. There is a total of some 
1140 such clinics in the country, around 2/3 of which 
are publicly owned. Primary care providers receive the 
largest share of their reimbursement through a needs- 
adjusted capitation (approximately 82% of total reim-
bursement) based on a listing system with free choice 
of provider. A minor share of revenue comes from a 
fee- for- service payment. Both parts of reimbursement, 
and their relative share, vary by region. Adult patients 
pay a user fee that also varies across Regions; on average 
around US$20 per visit to a primary care physician, with 

a nationally imposed ceiling amount of approximately 
US$110 per year.11

While primary care services are generally regarded as 
being of high quality, Sweden has a long- standing issue 
with waiting times to primary care.10 12 Indeed, in the 
most recent review of access to healthcare services, the 
National Board of Health and Welfare found that no 
region was able to live up to the national patient guar-
antee mandate of providing care within 7 days of initial 
contact.13

Access to primary care is particularly poor outside of 
normal office hours14 and have most likely contributed to 
the relatively rapid uptake of digital primary care services 
offered by a total of 13 private and public providers.9 
The two largest providers of digital care in Sweden are 
KRY and Min Doktor. Together, they provide around 
three quarters of all digital consultations. These visits are 
funded by a flat fee per patient contact from the region 
where the patient is resident, regardless if the patient is 
listed with a primary care provider or not. A copayment of 
around US$10 is levied on all digital visits.15

The entire resident population in Sweden enjoys 
formal entitlement to both forms of primary care. As 
private actors continue to expand digital services, the 
Regions and private providers of traditional in- office 
primary care also develop digital primary care. While 
digital care currently only constitutes around 2% of total 
primary care visits, it is expected that this share will grow 
over the coming years. Understanding the implications 
of this process is regarded as vital for effective policy 
development and decision- making (with the COVID-19 
pandemic, which has caused a large upsurge in demand 
for digital primary care from March 2020, the increase 
over time can be expected to grow even faster).

REVIEW OF EXISTING EVIDENCE ON DIGITAL PRIMARY CARE
The first part of this review includes original research 
articles published in peer- reviewed journals with a focus 
on high- income countries. The second part of the review 
includes systematic reviews of the evidence on digital 
primary care. Given the comparative novelty of digital 
primary care, the current evidence base is relatively 
limited and largely inconclusive as to the effects of digital 
care on relevant outcomes.

In the Swedish context, Ekman16 showed that digital 
primary care was overall around 40% less costly than 
traditional primary care. Half of the cost difference arise 
on the provider side and half on the patient side. A recent 
study used a small sample of Swedish patients to investi-
gate if digital primary care reduced visits to traditional 
primary care clinics in the Skåne region.17 The authors 
found no support for this hypothesis but could not rule 
out that the higher use of traditional services among 
those who also used digital care was due to other factors 
not controlled for in the analysis.

Many studies have shown that low- income popula-
tion groups consume relatively more primary care than 
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high- income groups, as compared with specialist and 
hospital services, also after controlling for differences in 
needs.18–20 Urban and younger population groups use 
digital services more frequently, but there is to date no 
studies available on the distributional effects of digital 
primary care and how this compares with the traditional 
form.8

In the UK, the users of the recently evaluated Babylon 
digital primary care application were generally younger 
than the average primary care patient. The evaluation 
did not find that use of digital primary care had any 
impact on the use of secondary care. Importantly, anti-
biotic prescription rates were lower than the overall rate, 
possibly due to harder restrictions in prescription rules for 
this form of service.21 Many evaluations of digital services 
focus on a specific diagnosis or application, and results 
are not necessarily applicable to primary care services 
generally. For example, a UK study of Skype consultations 
for patients with diabetes found the service to be equally 
safe and effective as in- office visits.22

A study with a relatively large sample found similar rates 
of antibiotic use and guideline- concordant antibiotic 
management as for traditional care, with the exception 
of less appropriate streptococcal testing.23 Ray et al found 
that digital care for children generated more antibiotic 
prescriptions and the patient was less likely to receive 
correct antibiotic management compared with children 
visiting traditional care.24

Several studies, including those using similar diagnoses 
as in the current project, have shown that digital care is 
less costly per visit. One study shows the largest savings in 
cost per visit occurs for the patient, while provider costs 
differ less between the two forms of care.25 Gordon et 
al showed that digital visits generated a similar level of 
follow- up visits as in- office visits, but less laboratory tests, 
resulting in lower costs per episode of care.26 Mehrotra et 
al similarly found lower use of laboratory tests, although 
higher rates of antibiotic prescription.27 Even though 
several studies show digital visits can be provided at 
lower cost than in- office visits, the introduction of digital 
services has generated larger volumes of additional visits, 
resulting in larger overall spending in some settings.28 29

Literature reviews
Armfield et al have reviewed the literature of Skype as 
a tool for providing digital care in 2012 and 2015. The 
first review concludes an increasing use of web- based 
consultations but no evidence for how performance is 
affected.30 The second review found more articles on the 
use of Skype, but a lack of formal evaluation of its clin-
ical and economic benefits.31 A review of reviews of cost- 
effectiveness in eHealth services for somatic conditions 
found a positive effect in the majority of studies, although 
few studies of family medicine were available.32 A review 
of economic analyses comparing telehealth services with 
traditional care found a majority of studies showed lower 
costs for the telehealth form of provision, although most 
of these studies only compared provider costs and did not 

have a patient perspective.33 A regional health technology 
unit in Sweden found no conclusive evidence on clinical 
benefits and cost effectiveness of digital consultations for 
emerging symptoms in primary care, as compared with 
traditional physical visits.34 Bashshur et al conclude that 
evidence on cost effectiveness in favour of digital primary 
care is still scarce, but growing.35 It is noticeable that 
most literature reviews on the subject of digital care do 
not target primary care specifically, show mixed results in 
terms of effects and costs, and find limitations in sample 
sizes and outcome measures.36

METHODS AND ANALYSIS
A key analytical aim in any evaluation of an intervention or 
programme is to be able to control for any confounding 
factor that may affect the outcome measures. One way 
to do this is to randomise participation into either an 
intervention group or a control group.37 In the current 
case of digital primary care in Sweden, randomisation 
of patients to either digital care or traditional care is not 
possible. As described below, the current study will aim to 
address these challenges by means of quasi- experimental 
methods.

Study design and data sources
This research project applies a retrospective, observa-
tional (non- randomised) design, using patient- level 
register data from seven regions of Sweden for the years 
2017–2018. It is expected that the final database will 
contain data on some 1 000 000 individuals (around 10% 
of the entire population of Sweden). No previous study 
of digital primary care in Sweden has taken a system- 
wide approach by designing studies that covers several 
outcome areas. It is also unique in collecting a large 
database combining detailed clinical data from several 
regions in Sweden.

Sample and data collection
The sample of individuals consists of all patients who were 
diagnosed with at least one of the three index diagnoses 
URTI, LUTI, SSTI, in one of the target regions during the 
study period of 1 January 2017 to 31 December 2018. The 
seven regions (Jämtland- Härjedalen, Stockholm, Örebro, 
Östergötland, Kronoberg, Halland and Jönköping) 
constitute a fair representation of Swedish regions in 
terms of demographic and socioeconomic characteristics, 
rural and urban populations, and geographical location.

The data will be collected from four different types of 
sources: (1) Regions (n=7); (2) digital providers (n=2); 
(3) National Board of Health and Welfare (three separate 
databases); and (4) Statistics Sweden (two separate data-
bases). While there is no national database on primary 
care in Sweden, the existence of a national identification 
number enables the collection of data from different 
sources and subsequent linking individuals into a single 
database.
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To ensure an effective data collection process and in 
order to avoid a situation where the researchers need 
to handle either original data (not anonymised) or an 
encryption key for the anonymised data, all data will be 
collected by a special unit of Statistics Sweden. Table 1 
describes the indicators and the sources of information.

Data on digital consultations will be collected from the 
two largest providers of digital primary care, KRY and Min 
Doktor and from Jönköping Region. Due to the national 

system for inter- regional billing, the two providers of 
digital care operated out of this region during the study 
period. The Jönköping Region keeps a database on these 
consultations enabling the identification of this group of 
patients.

Regional health administrations will provide data on 
diagnoses and procedures from all relevant primary care 
visits. Each visit contains information on diagnosis, loca-
tion of provider, type of visit, staff category, time of visit, 

Table 1 Variables, indicators and sources of information

Variable Indicator
Source of 
information Comment

A) Identification       

_id Personal identification number Statistics Sweden, 
Regions, Providers

Anonymised data including a non- 
identifiable id number will be provided 
to the researchers

Contact id Visit/contact identification number Statistics Sweden, 
Regions

To identify all separate primary care 
visits and contacts

B) Index diagnoses   Sample variables

i) URTI Upper respiratory tract infection Regions ICD (International Classification of 
Diseases) -10 chapters B, H, J, R

ii) LUTI Lower urinary tract infection Regions ICD-10 chapters N, O

iii) SSTI Skin and soft- tissue infection Regions ICD-10 chapters
A, B, F, H, I, K, L, M, N, O, P, T, Z

Other diagnoses     Indicators to control for health status

  i) Diabetes Diabetes mellitus Regions ICD-10 chapters E10, E11, E12, E13, 
E14, E15, E16, E17, E18

  ii) COPD Chronic obstructive pulmonary 
disease

Regions ICD-10 chapter J44

  iii) Hypertension Hypertension Regions ICD-10 chapters
I10, I11, I12, I13, I14, I15

Total number of diagnoses Regions Any other diagnosis registered in 
patient record

C) Primary care providers     

i) Digital provider Indicator if digital contact during 
study period

KRY, Min Doktor Date and time; category of provider; 
laboratory examination; medical 
prescription

ii) Traditional primary care 
provider

Indicator if traditional consultation 
during study period

Regions Date and time; type of consultation; 
category of provider; laboratory 
examination; medical prescription

iii) After- hours visit Indicator if after- hours primary 
care visit (non- emergency) during 
study period

Regions Date and time; category of provider; 
laboratory examination; medical 
prescription

D) Other care       

Other types of care Emergency visits, inpatient care, 
outpatient care

National Board of 
Health and Welfare

Indicators of other types of care 
during study period

E) Background variables     

i) Socioeconomic indicators Disposable income, employment 
status, level of education

Statistics Sweden Indicators to control for background 
factors

ii) Sociodemographic 
indicators

Age, sex, marital status, country 
of birth

    

After- hours visits refer to visits to clinics during evenings, weekends and nights. As a general starting point, the study will view these visits as 
part of traditional primary care.
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laboratory testing results and prescription of medication. 
The National Board of Health and Welfare provides data 
on prescribed and dispensed pharmaceuticals from a 
Swedish national drug registry and data on specialist visits 
in outpatient facilities and hospitals are collected from a 
national Swedish patient registry. Data on income, educa-
tion, place of birth, residence, marital and labour market 
status are provided by Statistics Sweden’s databases.

The principal investigator of the research project (BE) 
is responsible for handling the final data set in accor-
dance with national regulations and the principles and 
guidelines for data handling at Lund University. The 
storage, management and handling of the data set are 
described in a special data management plan developed 
by the research group.

As stated as one of the limitations of the study, this 
registry- based quantitative approach will not address 
important questions such as the perceptions of medical 
staff and patients of digital primary care. The design has 
however been developed by a multiprofessional research 
team including practising specialists in family medicine.

Patient and public involvement
The research project is developed in response to a new 
form of providing primary care services and an emerging 
change in patient care seeking behaviour. The design 
of the studies has however not involved patients or the 
general public. The project should be complemented by 
research on patients’ experiences and preferences.

Study objective 1: effects of digital primary care
Evaluation of the impact of digital care on overall utilisation
Under the first objective, the study aims to investigate two 
possible effects of the use of digital primary care. The first 
effect relates to the question of whether digital primary 
care substitutes for traditional, in- office care or if the use 
of digital services leads to an overall increase in primary 
care utilisation. The guiding hypothesis is that digital care 
substitutes fully for traditional care and that there is no 
overall increase in the use of primary care services.

Given the current study design and context, the 
study aims to evaluate this issue by means of quasi- 
experimental methods, including matching and single 
difference37 38 and by focusing on specific diagnosis- based 
episodes of care (Ashwood et al28 address this question 
using matching and double difference. This approach 
is not possible in the current project as no preinterven-
tion data will be collected). The analysis will make use 
of a model that takes the data generating process into 
consideration, including the possible existence of a large 
share of zeros on the predictor side. Estimating the prob-
ability of using traditional primary care while controlling 
for the use of digital care will allow for the testing of the 
guiding hypothesis of full substitution of digital care. By 
generating a quasi- control group (through matching), 
the model can test whether the same holds also for the 
matched sample of patients.

Evaluation of digital primary care on prescription practices
The second effect of digital care under investigation 
concerns the question of whether there are any differ-
ences between the two models of primary care in antibiotic 
prescription behaviour. While all three index diagnoses 
are infections, a particular case may only require antibi-
otic treatment under certain conditions. While prudent 
and specific use of antibiotics is a general aim, the Swedish 
strategic programme against antibiotic resistance has 
developed guidance for the administration of antibiotics 
by diagnosis, also with respect to digital care,39 which will 
be used for defining the effects measured on prescription 
and use of antibiotics for each diagnostic group.

For each of the groups, the analytical aim is to estimate 
the probability of a correct prescription. Based on diag-
nose, available laboratory test results and patient informa-
tion (age, gender) in the project database, an indicator 
variable will be generated taking the value 1 if correct 
prescription and 0 otherwise. The probability of correct 
prescription will be estimated by a logit regression model 
with a binary dependent variable estimating the effect of 
traditional and digital primary care. The general estima-
tion model is:

 E(Y
∣∣X, C1, ..., Ck) = P(Y = 1

∣∣X, C1, ....Ck)  (1)

where Y is the dependent indicator variable of correct 
antibiotic prescription. X is a binary indicator variable for 
digital care (X=1; 0 otherwise). C are control variables, 
including age, sex, income, education level and indica-
tors of comorbidity.

Adherence to prescribed antibiotic medicine
Rational use of drugs, including antibiotics, in primary 
care is dependent on many factors beyond the formal 
prescription.40 41 An important aspect is the patient’s 
adherence to prescription. In the context of traditional 
and digital care, this may be of interest, as adherence is 
dependent on, for example, verbal instructions in the 
doctor–patient meeting and proximity of a pharmacy. 
The study will therefore estimate differences in dispen-
sation between the two forms of providers with a similar 
model to (1), where (Y) takes the value 1 if prescribed 
antibiotics are dispensed and 0 otherwise.

Study objective 2: cost differences between forms of primary 
care provision
Under the second objective, the study aims to compare 
the cost of care between the two forms of primary care, 
separately for each of the three index diagnoses. Further-
more, the costing analysis will estimate the resources used 
for both a single visit and for an entire episode of care.

Estimating the cost of a digital contact and a traditional primary 
care visit
The study will adopt a societal perspective by collecting 
cost estimates across all relevant sectors and the indi-
vidual patient. The costing analysis will apply the general 
approach to costing healthcare programmes as described 



6 Wilkens J, et al. BMJ Open 2020;10:e038618. doi:10.1136/bmjopen-2020-038618

Open access 

in, for example, Drummond et al.42 The approach involves 
the three main steps of identification (of all cost items), 
quantification (or measurement of resources) and valua-
tion (of the items). Statistical analysis of cost differences 
will include the bootstrap approach.

The study will identify all cost units of both providers, 
patients, and any other part of society. Direct costs for 
providers include staff time and laboratory tests. Staff 
time will be limited to time spent by the treating physi-
cian. The indirect provider costs include administration, 
management, office rent and service development costs.

Patient direct cost items include user fees, pharmaceu-
ticals and expenses for travel. The indirect cost carried 
by the patient is the value of time spent. This includes 
travel time, waiting time and the actual meeting with 
professional staff. Only the estimated time patients wait 
in the facility is included, as this time cannot be spent 
on productive work, that is, there is no clearly identifi-
able opportunity cost. For a digital visit, this means time 
spent with the digital device registering and waiting for a 
consultation. In traditional care, it is the time from arrival 
in the facility to the commencement of the consultation. 
Costs in the form of informal care by people related to 
the patient is assumed to be negligible for the studied 
diagnoses. Similarly, intangible costs such as pain and 
discomfort of care are assumed to the marginal and esti-
mated to zero.

A large and decisive part of provider cost in healthcare 
is staff time. For digital services, time spent per patient 
as recorded by each providers’ digital system will be used 
for calculating the average time spent per patient for the 
respective diagnosis. For traditional primary care, a survey 
of time spent per patient will be conducted among a 
sample of clinics. The questionnaire will separate patient 
time and time spent on patient- related administration.

Indirect provider costs (administration, management, 
office rent, development) for both forms of provision will 
be estimated with a top- down approach using costs from 
annual reports by private providers. To estimate devel-
opment costs, which include staff training and software 
development, conventional accounting rules for immate-
rial assets write- off will be applied.

All patient time will be valued by the average Swedish 
gross salary plus social security contributions and bene-
fits, for all patients aged 18–66. The study will apply the 
friction cost method for measuring indirect costs related 
to time spent by patients, by adjusting the salary level for 
labour market participation rate.43

Estimating the cost of an episode of care
The result of the above cost estimates will describe the 
difference between the two models of care for a single 
visit or digital contact. However, additional medical 
care may be needed if the treatment is ineffective. For 
management of chronic conditions, eHealth solutions 
have been shown to be effective in reducing health service 
consumption.44 To assess the differences in cost per case 
between the two forms of care, the study defines the 

episode of care for each specific condition under study. 
Each episode of care starts with a new contact, called an 
index visit, generating one of the three diagnoses LUTI, 
URTI or SSTI. The study further defines the episode as 
all visits to healthcare providers over a 2- week timeframe 
starting with the index date, similar to Gordon et al.26 A 
sensitivity analysis will test different timeframes, as factors 
such as waiting time and drug prescription can influence 
the length of an episode.

For visits to specialised outpatient clinics, the official 
reimbursement rate for the respective services will be 
applied. For the few hospital services that can be antici-
pated in these episodes, official average cost- per- patient 
data will be applied, representing the average cost per 
case in Swedish hospitals.

Study objective 3: equality in health service utilisation
In addition to effectiveness and costs, an important perfor-
mance aspect of developed primary care is how utilisa-
tion is distributed across the population. The aim of the 
third study objective is to answer if there is a difference 
in socioeconomic distribution between digital and tradi-
tional primary care utilisation. The study will compare 
the distribution of utilisation by income and education 
levels across the two populations using one or the other 
form of service.

Measuring inequalities
The possible differences in utilisation will be analysed in 
three steps. The first is descriptive statistics of both forms 
of primary care utilisation across demographic and socio-
economic groups. Income is measured as individual total 
labour income and for education the International Stan-
dard Classification of Education is applied to define the 
levels of education status, as provided by Statistics Sweden.

In the second step, the study will calculate a concen-
tration index (CI) as a summary measure of differences 
in the distribution of utilisation between the two forms 
of care. The method builds an index value from the 
cumulative distribution of healthcare utilisation and 
socioeconomic indicators19 and will produce comparable 
numbers of how consumption of services are distrib-
uted across users of the two models of care, by income 
and education. It runs between −1 and 1 and equals 0 
when there is perfect equality, meaning the cumulative 
utilisation equals the distribution of the socioeconomic 
indicator. For the income distribution, the type of service 
with the highest (lowest) index number has the most 
prorich (propoor) distribution of utilisation. In the case 
of perfect inequality, it would take the extreme values if 
all healthcare was used by the least wealthy (−1) or the 
wealthiest (1) individual. This can also be illustrated 
graphically by a concentration curve, which in the case 
of an index value 0 is a straight diagonal line. The estima-
tion is defined as two times the covariance of the number 
of visits to either form of primary care (u) and the relative 
fractional rank of the ith individual in the income distri-
bution (R), divided by the mean of u (µ):
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 CI = 2cov(ui, Ri)/µ  (2)

However, groups with lower socioeconomic status tend 
to have lower health status.45 When this is the case, differ-
ences in use of services will underestimate the inequali-
ties. For the comparison of digital and traditional primary 
care, the above indices will ignore any differences in the 
composition of the two population groups using one or 
the other form of care. For this purpose, the third step 
will assess the distribution of utilisation related to house-
holds’ socioeconomic status, after adjusting for differ-
ences in need across the population.

This is done by applying a horizontal equity approach.19 
Horizontal equity occurs when individuals in equal need 
(as defined by selected indicators) are treated the same 
(in terms of utilisation), irrespective of income. The 
approach starts by obtaining an indirect standardisa-
tion of utilisation for healthcare need. An ordinary least 
squares regression estimates a predicted number of visits 
for each individual based on the variables age, sex, a 
morbidity index, labour market participation and ethnic 
background. The study will make use of the individual 
diagnosis information in the project database to create 
a disease burden index, using the variables for chronic 
illnesses and presence of other diagnoses, and test an 
alternative method with a vector of binary variables for 
presence of each diagnosis, similar to Gerdtham.46

The regression output provides the expected number 
of visits to the two forms of care the patient would use 
if she consumed care as a patient with the same charac-
teristics do on average. The indirectly standardised util-
isation for each individual is obtained as the difference 
between actual and predicted utilisation plus the sample 
mean utilisation. Then, a new needs- standardised CIs is 
calculated, which compares the equality in utilisation 
between the two forms of primary care services, adjusted 
for factors included in the regression.19

DISCUSSION
The current research project aims to contribute to the 
evidence on the effects, costs and distributional impacts 
of scaling up digital primary care in the context of 
a universal public healthcare system. The proposed 
analyses described in this protocol take a quantitative 
approach to evaluating the effects of digital care. Using 
a large database on individual patients and their charac-
teristics, a number of specific questions will be addressed. 
However, there are also a number of limitations to the 
suggested approach. First, the absence of random allo-
cation of patients to either of the two models of care will 
affect the strength of any conclusions about causal effects. 
The use of quasi- experimental methods to the data will 
offset some of these limitations.

Second, the quantitative approach will not be able to 
address other important questions of digital care, such 
as medical staff and patient perceptions and experi-
ences of the care. Hence, the studies produced under 

this research project will complement those of other 
approaches. Third, the studies will not be able to differen-
tiate between different forms of digital primary care. For 
example, it will not address the issue of whether synchro-
nous consultations are more effective than asynchronous 
ones, or vice versa. Similarly, the research project aims to 
compare two distinct forms of primary care, not a situ-
ation where the models act in some combined or inte-
grated form of service provision. Fourth, while the study 
will make use of a large database covering services over 
2 years from a representative sample of regions, the appli-
cation of digital primary care continuous to develop, both 
in its scope and form. As the technology and practice of 
digital primary care matures, it is likely that both patients 
and providers will adjust to its limits and possibilities. 
Obtaining an early understanding of these limitations 
and opportunities is critical for effective policy develop-
ment, with relevant lessons for most other countries.

Finally, it is important to note that the specific issues of 
digital primary care and the methodologies applied for 
analyses which the research project aims to investigate 
are also relevant for any new form of primary care provi-
sion, for example, pharmacies and other retail clinics 
providing services traditionally conducted by in- office 
primary care.6 47 The current studies will thus be able to 
contribute to an improved understanding of the effects of 
changing primary care more broadly.

Ethics and dissemination
Ethical approval has been provided by the Swedish Ethical 
Review Authority (reference number 2019-01500). This is a 
registry- based study. As such, use of data follows the Swedish 
legislation and practice with regards to consent. For more 
information about ethical aspects and consent in registry- 
based studies in Nordic countries, see Ludvigsson et al.48

The outputs of this study are relevant to a wide set of stake-
holders and asked for in many different fora. The results will 
therefore be disseminated both to the research community, 
healthcare decision- makers and to the general public. Each 
separate study objective as described above will generate at 
least one scientific article. The research team will also orga-
nise policy dialogues on digital primary care where evidence 
from the project will be presented.
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