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Abstract
Objectives

The aim of this study was to examine if there was a difference in antibiotic prescribing between private
digital care providers, and traditional primary healthcare, and to investigate if the prescriptions differed
regarding diagnosis between virtual visits and physical visits adjusted for age, sex, and place of
residence for patients seeking care digitally and in person.

Methods

Antibiotic prescribing based on ATC-codes during the period of two months in 2020 was studied.
Prescriptions issued by online doctors and by physicians working within PHC Sörmland County, Sweden
were considered. Information about healthcare provider, date of the visit, staff category that patient had
contact with, ICD-10-diagnosis codes, ATC-codes of prescribed medicines and personal information such
as: age, sex, and place of residence were used. Statistical analysis and logistic regression were
performed.

Results

Altogether 332,987 healthcare visits were registered. Of all visits to physicians at PHC in Region
Sörmland, antibiotics were prescribed in 5.9% of cases, and 3.9% of all visits to online doctors. The total
number of visits that led to infection diagnosis was 112,354. Within physical visits at PHC 21.5%
infection visits ended with antibiotic prescription, while within online visits the corresponding percentage
was 10.1%. Additionally, the study focused on seventeen infection diagnoses.

Conclusion

This study has shown that private digital care providers do not prescribe more antibiotics than doctors at
PHC. Probability of receiving antibiotic prescription during digital visits was 4.88 times lower compared to
physical visits.

Introduction
“Direct-to-consumer (DTC) telemedicine” includes patient-initiated, on-demand health care with healthcare
personnel at a distance [1]. “Virtual visits” are clinical interactions in health care that do not require the
patient and the care provider being in the same place at the same moment. “Digital care” is a broader
term and covers all interactions in health care that do not require the care provider and the patient being
in the same place at the same time [2].

Technology and virtual video visits increase patients' access to healthcare for example, when transport
challenges, schedules or physical disabilities can make o�ce visits complicated. It may save lost time at
work or at home, travel time, as well as missed and rescheduled assignments [3]. Less travel time and
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waiting time at Primary Health Care Centre (PHC) means less absence from work, which bene�ts both
individuals and employers [4].

Virtual care meetings are a part of Swedish healthcare today, and there are several digital care providers
on the Swedish market which makes it possible to get in touch with a doctor within a few minutes. The
availability, �exibility, and simplicity at patient's convenience attract many to use the virtual healthcare [5].
But prescribing antibiotics through remote consultations might be expected to be di�cult due to the
inability to physically examine the patient and perform necessary tests. As the antimicrobial resistance is
of global concern, it is of great value to investigate prescribing patterns for digital care providers
compared to traditional primary healthcare [6].

It is crucial that antibiotics are prescribed for the right indications and there is a fear that antibiotics
might be prescribed more generously at digital care visits [7]. Some articles have indicated that
antibiotics are prescribed unnecessarily by online doctors, since private digital care providers do not
always have physical healthcare facilities [8,9,10]. Questions regarding the risk of overprescribing
antibiotics by digital healthcare providers have also been raised in the media [11]. For this reason, The
Health and Social Care Inspectorate has inspected (during 2018-2019) thirteen care providers (seven
privately and six publicly run), who offered digital healthcare directly to patients and concluded that the
conditions were good despite the risk of overprescribing medicines [12].

In Sweden, Primary health care is usually the �rst instance one turns to in case of illness. One seeks
primary care with problems that are not life-threatening. Primary care includes several clinical specialities
(including children’s clinics, midwife clinics and medical rehabilitation), however the PHC together with
digital care are the basis of primary health care [13].

PHC in Sweden is organized and conducted within regions. Regions and municipalities are by law
responsible for offering health care within their geographical areas and there can be one or more care
providers who deliver health care services. Everyone is free to choose their own health care provider and
physician [14].

In Sweden, drugs can primarily be prescribed by licensed doctors and veterinarians. Midwives and nurses
who meet special requirements set by the National Board of Health and Welfare may also prescribe
certain medicines [15].

In 2019, 6.8 million Swedes (67% of Swedish population) took at least one drug, of which the largest
proportion consisted of the older age groups. Most patients were prescribed paracetamol, omeprazole,
and penicillin V. In general, women received prescription drugs more often than men [16].

In 2016, there was an establishment of private digital healthcare companies in Sweden, such as Kry, Min
Doktor and Doktor24, which have developed services that make it easy to access healthcare via a
smartphone or a computer [4]. Three Swedish online medical companies (Kry, Min Doktor and Doktor.se)
have together a market share of approximately 90 percent in terms of digital healthcare (Figure 1). By
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2020, the four largest digital healthcare companies had their seats in Region Sörmland [17]. The Swedish
digital care is designed to work as a part of the Swedish welfare system. This means that main costs are
reimbursed by the social welfare system. In addition, patients pay a fee for a physical care visit as well as
they pay a fee for a digital visit (in this case patient visits within Region Sörmland were free) [18].

In 2016, the so-called out-of-county compensation was SEK 2195 per care visit, which minus patient and
administration fees gave the physical and digital healthcare providers approximately SEK 1700. Since
then, the compensation has been gradually reduced. 
At the beginning of 2017, a special fee for web-based doctor visits was introduced and amounted to SEK
1200. During the same year, the total remuneration for digital visits was further reduced and set to SEK
650, including the out-of-pocket patient fee where such was paid [4,18]. In 2019, Sweden's Municipalities
and Regions reduced remuneration for digital care services even more and now digital healthcare
companies receive SEK 500 (equivalent to 50 EURO) for a virtual doctor's visit [19].

Digital healthcare has many advantages. Virtual visits save time for patients and at the same time
increase doctors' working time �exibility and availability, including evening and weekends. Patients do
not need to travel to meet a doctor which reduces the risk of contagion at PHC and on the way to them.
Digital care can also potentially improve access to care for inhabitants living in rural areas of Sweden. In
cases of making simple diagnoses and issuing prescriptions, easier access to primary care provided by
digital medical companies has the potential to shorten queues for the traditional primary care at PHC
[4,18].

Previous studies have shown that virtual care is used mostly by parents of small children and residents
of large cities. In large Swedish metropolitan areas, it has been observed that women in their early
twenties used digital care the most [20]. Critics of telemedicine often mention a lack of continuity and an
overconsumption of care, which can generate high costs for the public welfare system. Another
disadvantage of digital healthcare is that it is not always possible to examine the patient via a video call,
as it is in case of ear infections, tonsillitis, or pneumonia [4,8,21]. Last, but not least, there is a debate in
Sweden that digital doctors overprescribe drugs and antibiotics in particular [8,9].

There is a growing competition between digital care provider companies, and they compete by creating
greater bene�ts for customers. More and more cooperation between digital healthcare companies and
pharmacies is being witnessed. In the beginning of 2020, the state-owned pharmacy chain Apoteket AB
bought 20 percent of the digital care company – Doktor24, while the ICA group, who is the owner of
second largest pharmacy chain Apotek Hjärtat, bought another digital medical company in 2018 – Min
Doktor [22]. By the end of 2019, the Swedish Medical Products Agency proposed that healthcare providers
should not be allowed to own pharmacies and the other way around. It indicated the risk that a joint
ownership of care providers and pharmacies could lead to increased prescribing of drugs and increased
care consumption, example, in form of an “unnecessary” referral to care providers from pharmacies [23].
However, digital healthcare providers are being more and more integrated with pharmacies.
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Antibiotics are prescription drugs used to treat bacterial infections. There are several types of antibiotics
that work against different types of bacteria, thus it is important to use the correct type of antibiotic [24].
Frequent use of antibiotics leads to antibiotic resistance, making bacterial infections di�cult to cure. As
antibiotic resistance is a growing public health problem, it is important that antibiotics are used rationally
- only when they are needed [25].

STRAMA, (the Strategy Group for Rational Antibiotic Use and Reduced Antibiotic Resistance), whose
objective is to counteract antibiotic resistance, exists in Sweden, and Sweden has a leading position in
the world in appropriate use of antibiotics. This national collaboration includes training of healthcare
professionals in the wise use of antibiotics and recommendations for treatment of common infections
[26].

It is said that online doctors in Sweden are not as thorough as physicians in PHC in following STRAMA's
guidelines and recommendations and therefore prescribe antibiotics more often [8,9]. However, there are
studies indicating lower prescribing of antibiotics in remote consultations compared to face-to-face
consultations [6,27]. One study showed that adult patients presenting with sinusitis, received a higher rate
of guideline-concordant diagnosis and a lower prescription of antibiotics at virtual visits compared with
in-o�ce primary care visits. So, the virtual patients received more often an appropriate diagnosis of viral
sinusitis, which implies a lower rate of antibiotic prescribing [27]. Other studies demonstrated no
difference [28,29,30,31]. One study found no difference in antibiotic prescribing for acute respiratory
infection amongst patients seen by telemedicine and patients seen in person at physician’s o�ce [28].
Another study claimed that management of urinary tract infections via DTC telemedicine is appropriate
for most average-risk female patients, con�rming that the national guidelines were followed in the
majority of cases [29]. An American study showed that there was no difference in prescribing, labs and
images ordered by online doctors and physicians met in person for most of the twenty studied diagnoses.
However, the report noticed that patients seeking for anxiety and depression would rather have a virtual
visit than in-o�ce [30]. A randomised controlled trial demonstrated no difference and showed similar
clinical outcomes for patients with diabetes mellitus having telemedicine video consultations compared
to in-clinic consultations. However, greater satisfaction regarding the type of consultation
(videoconferencing versus physical visit at clinic) was observed among patients and primary care
providers who used telemedicine consultations [31].

On the other hand, there are studies which demonstrate higher antibiotic prescribing rates for DTC
telemedicine than for in-o�ce visits [6]. For example, antibiotic prescribing was found to be higher for
direct-to-consumer telemedicine among children 0-17 years compared with urgent care and primary care
provider o�ces. In addition, concordance to antibiotic prescribing guidelines was lower for DTC
telemedicine than for the other two mentioned care providers [32]. As antibiotic resistance is a serious
and growing problem worldwide, it is important to study whether there is a difference in antibiotic
prescribing patterns between digital healthcare providers and traditional primary healthcare.
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Prescribing of antibiotics in Sweden has decreased by more than a quarter over the past ten years [33]. In
2011, STRAMA had set a goal for antibiotic prescribing, which was issuing a maximum of 250 antibiotic
prescriptions per 1000 inhabitants and year by 2014. Although the goal was not achieved by this year
and there are differences among various Swedish regions - the goal was an important factor that
contributed to the overall reduction [34]. Sweden has a long experience of improving the use of antibiotics
and is in the lead among European countries, nevertheless, it is considered essential to continue this work
[35].

There are almost no scienti�cally reviewed studies that have compared Swedish digital care providers
and traditional primary healthcare physicians and their prescribing habits. There are many American
studies in this �eld [3,27,28,29,30,31,32] and some European ones [6], therefore it is of great value to
investigate antibiotic prescribing patterns in Sweden, which is why this study was undertaken.

Objective
The aim of this study was to examine if there is a difference in antibiotic prescription patterns between
physicians meeting patients online, and physicians meeting their patients in person, in a traditional
primary care environment at the PHC in Region Sörmland, Sweden. As for the digital healthcare providers,
the study included four nationwide companies: Kry, Min Doktor, Doktor.se and Doktor24. Additionally, the
study's aim was to investigate whether the prescriptions differ in terms of diagnosis between virtual visits
and physical visits at PHC. The study also looked at differences in age, sex, and place of residence for
patients seeking care digitally and in person at PHC.

Methods
The study examined antibiotic prescribing based on ATC-codes (Anatomical Therapeutic Chemical
Classi�cation System) [36] during a period of two months: from January to February 2020. Prescriptions
issued by online doctors from four private companies registered in Region Sörmland: Kry, Min Doktor,
Doktor.se, Doktor24 and by physicians working within Primary Health Care Sörmland were regarded and
included.

Inclusion criteria were those prescriptions whose ATC-codes contained drugs in ATC-group J01
(Antibacterials for systemic use), excluding J01XX05 – methenamine. These criteria were chosen on the
basis of the recommendations from the National Board of Health and Welfare [37], Sweden's
Municipalities and Regions [33], STRAMA [38] and WHO Collaborating Centre for Drug Statistics
Methodology [39]. The usage of ATC-codes for identifying antibiotic prescriptions and ICD-10-diagnosis
codes are not unique and were commonly employed in many similar studies [27,28,29,30,32]. Infection
diagnoses were selected in order to determine if there is a difference in antibiotic prescription patterns
between private digital care providers and traditional primary healthcare. Guidelines and a list of
diagnosis codes, ICD-10 (10th revision of the International Statistical Classi�cation of Diseases and
Related Health Problems), that Public Health Agency of Sweden suggested to be used for the purposes of



Page 7/17

monitoring, analysing, and assessing whether antibiotics were used according to guidelines, are found in
its document [40]. This list facilitated studying of diagnostic-linked antibiotic prescribing. If a person had
received an infection diagnosis it was analysed as to whether the diagnosis led to antibiotic prescribing.
In this way it was possible to answer the query of how large the proportion of antibiotic prescribing was
within the groups of patients that obtained an infection diagnosis.

Digital care providers sent the information about their online visits via a system called Privera. Via this
database a number of parameters were then transferred to Region Sörmland's system called BORIS. Data
regarding the physical PHC was also obtained from BORIS database and from the medical record system
NCS Cross, which are both commonly used within Region Sörmland. Information that was obtained from
databases were: healthcare provider, date of the visit, staff category that patient had contact with, ICD-10-
diagnosis codes, ATC-codes of prescribed medicines as well as personal information such as: age, sex,
and place of residence.

The statistical analysis consisted of Z-test for two-proportions [41]. The null hypothesis was that there is
no difference in antibiotic prescriptions patterns between online doctors and physicians working at the
PHC. The alternative hypothesis was that the virtual visits led to more antibiotic prescriptions. With power
of 80%, alpha 0.05 and 5% statistically signi�cant difference it was calculated that the sample size in
each group should be at least 1227 visits. Chi-square test and calculations were performed using SPSS
[42]. After investigating if there was a difference in proportions between the two groups, a logistic
regression with the antibiotic prescription as an outcome was performed. Type of healthcare visit was
used as an explanatory variable, while age, sex, and type of infection were used as confounders to adjust
for the differences that existed between the virtual and physical visits.

Ethical considerations
The study was conducted in Region Sörmland, Sweden. It is a retrospective registry-based study where all
sensitive patient data was encrypted using a key code. The key code was created by a person outside the
research group and was stored securely. Thus, the personal integrity of the studied patients was not
affected, since the social security numbers were coded and replaced with different numbers so that the
individuals could not be identi�ed. As the study was an observational study without any form of
intervention only aggregated data was presented and all sensitive data was destroyed after the research
was completed.

The ethical application for this study was approved by the Swedish Ethical Review Authority [43,44], diary
number 2020-04098.

Results

Study population
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During the period from January to February 2020, there were 332,987 visits, both to online doctors and
physical visits to PHC in Region Sörmland. In the data set, the total number of physical visits within
Region Sörmland was 88,871 and they were made by 54,070 individuals (residents in Södermanland's
county), while the total number of online visits was 244,116 and they were made by 194,006 individuals
(residents nationwide).

The characteristics of people seeking medical care varied when it came to the type of visit (online versus
in person) between these two groups. Among physical visits, the highest proportion of patients were
between 60 and 80 years old. Whereas virtual visits were mainly used by women in their twenties and by
parents of small children, Figure 2. In general, women sought medical attention more often than men.       
            

Virtual visits originated from densely populated areas in Sweden with cities - Stockholm, Gothenburg, and
Malmö. 2.5% of all virtual visits were visits made by residents living within Region Sörmland, Figure 3. 

Proportions of prescribed antibiotics
Out of all physical visits at PHC, in 5.9% of cases antibiotics were prescribed, (during 5203 visits). Out of
all visits to online doctors, 3.9% of cases were prescribed antibiotics, (during 9427 visits). This difference
in antibiotic prescribing (5.9% versus 3.9%) was statistically signi�cant.

The total number of visits that led to the diagnosis of infection was 112,354. Within physical visits at
PHC 21.5% infection visits ended with antibiotic prescription, whereas within online visits 10.1% infection
visits ended with antibiotic prescription. The difference in antibiotic prescribing (21.5% versus 10.1%),
was statistically signi�cant.

Out of the visits involving an infection diagnosis, seventeen were analysed to determine whether a person
who had been diagnosed with an infection also received a prescription for antibiotics, Table 1. In total,
66,216 infection diagnoses were considered.

Table 1. Proportions of prescribed antibiotics in infectious diseases (P value determined from χ2 test)
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  PHC DIGITAL  

 

INFECTIOUS DISEASES

Total No
of visits

Antibiotics
prescribed % 

(n)

Total No
of visits

Antibiotics
prescribed, % (n)

P
value

ACUTE BRONCHITIS 752 25.9% (195) 738 0.8% (6) <0.001

ACUTE CYSTITIS 1445 83.0% (1200) 6550 78.0% (5109) <0.001

ACUTE OTITIS  MEDIA 909 82.5% (750) 429 56.2% (241) <0.001

ACUTE RHINOSINUSITIS 377 62.1% (234) 2765 7.3% (201) <0.001

ACNE 242 24.0% (58) 5001 21.5% (1076) 0.366

CARBUNCLE, FURUNCLE,
etc.

1263 16.3% (206) 830 5.5% (46) <0.001

COUGH 1403 5.3% (75) 8588 0.1% (5) <0.001

CHLAMYDIA INFECTION 8 62.5% (5) 899 44.4% (399) 0.305

ERYSIPELAS 154 66.2% (102) 70 71.4% (50) 0.440

IMPETIGO 113 54.0% (61) 2243 14.4% (322) <0.001

INGROWN NAIL
INFECTION

450 22.4% (101) 1150 8.2% (94) <0.001

LYME BORRELIOSIS 42 85.7% (36) 130 80.0% (104) 0.408

MYCOPLASMA
GENITALIUM

28 60.7% (17) 404 31.2% (126) 0.001

PHARYNGO-TONSILLITIS 856 61.8% (529) 3960 14.1% (558) <0.001

PNEUMONIA 533 67.0% (357) 593 1.2% (7) <0.001

UNSPECIFIED SKIN
INFECTION

595 48.2% (287) 1743 15.7% (273) <0.001

UPPER RESPIRATORY
TRACT INFECTION

3193 6.6% (211) 17,760 0.3% (50) <0.001

  

In the case of acute cystitis, antibiotics were prescribed during 83% of physical visits and 78% of digital
visits. It was also examined if one and the same individual sought digital care for cystitis several times.
During the two months of the study period, the number of visits per patient was 1,03, and during the
whole year 2020 – 1,16.

Logistic regression with the antibiotic prescription as an outcome was performed showing that during the
visits to the PHC, antibiotics were prescribed with an Odds ratio of 4.88 relative to the digital visits.
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Discussion
This study has shown that there were statistically signi�cant differences in antibiotic prescription
patterns between digital care and regular care in PHC. Antibiotic prescribing rates for infectious diseases
were found statistically signi�cantly lower for digital care in thirteen of the seventeen infections studied.
Various respiratory infections were very rarely treated with antibiotics by digital care compared to
physical visits at PHC. This was also the case with various skin infections, with the exception of acne,
Lyme borreliosis and erysipelas which were treated to the same extent. In addition, the logistic regression
showed that the chance of receiving a prescription for antibiotics was 4.88 times higher during visits to
the PHC than during the virtual healthcare meetings. Finally, digital care providers appear to be following
STRAMA's recommendations regarding the prescribing of antibiotics, despite the fact that the antibiotic
prescription limit for all infectious diseases for digital healthcare providers which is set at a maximum of
5%, is not always possible or likely to be met [45].

There is no similar study that examines the conditions that exist in Sweden, although there are a couple
of international studies. A study, which investigated twenty various diagnoses, showed that there was no
difference in prescriptions, labs and images ordered by online doctors and physicians met in person [30].
Another study also found no difference in prescribing of antibiotics among acute respiratory infection
patients who had virtual visits compared to physical visits [28]. Another study stated that national
guidelines for urinary tract infections were followed during DTC telemedicine and digital visits and found
no difference in antibiotic prescribing patterns [29]. Other studies have found differences; that adult
patients presenting with sinusitis, received a lower rate of antibiotic prescribing during online visits
compared with in-person visits [27]. And the opposite result was found in one study where it was found
that antibiotic prescribing was higher for DTC telemedicine among children 0-17 years compared with
urgent care and primary care provider o�ces [32].

Uncomplicated urinary tract infection (acute cystitis) can be diagnosed during online visits and treated
with �rst-line antibiotics: nitrofurantoin and pivmecillinam without prior sampling. Exceptions apply to
pregnant women, children, men and to patients with recurrent cystitis who should undergo further
examination. The goal is to treat more than 95% of diagnosed cases with �rst-line antibiotics [45].
Antibiotics were prescribed during 83% of physical visits and 78% of digital visits. It was then checked if
one and the same individual sought digital care for cystitis several times, but this was not the case. This
is important due to the fact that if a patient seeks medical care for cystitis several times, this can imply
recurrent cystitis and in such case the patient should be examined thoroughly or get a referral to a
specialist [45]. During the two months of the study period, the number of visits per individual was only
1,03, whereas when looking at the whole year 2020, the number of visits per person was 1,16.

Certain types of antibiotics should not be prescribed during online visits, especially �uoroquinolones.
Antibiotics for which prescriptions should be limited during virtual visits include in particular: amoxicillin
and beta-lactamase inhibitor (J01CR02), cefadroxil (J01DB05), sulfamethoxazole and trimethoprim
(J01EE01), macrolides (J01FA) [45]. None of the above antibiotics are among the �rst six most common
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antibiotics prescribed during digital visits. Moreover, the most commonly prescribed antibiotics during
virtual visits accounted for 95.4% of all prescribed antibiotics.

The characteristics of individuals seeking medical help differed for physical versus digital visits. Online
visits were common among residents of large metropolises. Both age and sex played an important role
as well. Among physical visits, the highest proportion of patients was between 60 and 80 years old.
Whereas virtual visits were mainly used by women in their twenties and by parents of small children. That
older people seek medical help more often at the PHC than online may be because of the fact that they
suffer from several diseases and are more often in need of submitting blood samples. On the other hand,
young people using digital care, who do not want to spend time at clinics, have more often easier
ailments or are in need of getting a prescription. Confounding by indication, meaning in this case that for
serious illnesses it is more appropriate and more likely that patients seek medical help at PHC rather than
online, has been adjusted for by performing logistic regression [46].

This study demonstrates that under the period of study private digital healthcare providers and their
online physicians did not prescribe more antibiotics than doctors at PHC, which is the opposite of what
has been reported in the media [8,9,10,11]. Digital visits have several advantages, the most important of
which is quick access. Virtual visits save time for the patients and are comfortable, suitable, and
su�cient for making simpler diagnoses and issuing prescriptions. During the COVID-19 pandemic online
visits are highly appreciated.

The disadvantages of digital visits are that they are mainly used by inhabitants of large metropolitan
areas and by younger individuals. Another weakness of digital healthcare is that patients cannot be
properly examined during online visits, which is the case with tonsillitis, pneumonia, and ear infections.
Due to this fact, a patient will rarely get antibiotic prescription during an online visit, even if the person
needs to be prescribed antibiotics and as a result will be sent to PHC to get treatment. This can be one
possible explanation as to why antibiotic prescribing is more common in physical primary care. Overall, it
appears that online physicians �ll a gap in the Swedish healthcare system by working quite well together
with and complementing each other.

Methodological considerations and future studies
The study has its strengths and limitations. What is good is the large amount of data available, which is
in the form of registered healthcare visits. This means that more visits were obtained than if the study
had been conducted at the individual’s level. However, it is unknown how diagnosis codes were reported,
both during online visits and during physical visits at PHC. Possible bias when it comes to diagnoses is
that there may be differences in choosing a diagnosis that justi�es prescription of antibiotics. In addition,
it is not known what was said during both physical and virtual visits, which makes it di�cult to
understand the doctors' treatment approach. For example, it may be important to have information about
allergy to antibiotics in order to better understand why in some cases other antibiotics were chosen than
those STRAMA recommends as �rst-line antibiotics. Another aspect is that it is unknown which of the
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visits were the follow-up visits and which physical visits were the result of the online doctor instructing
the patient to seek medical care at the clinic. Region Sörmland, lacking large metropolitan areas, is not
fully geographically representative of the whole of Sweden. However, the residents of Region Sörmland
account for 2.9% of Sweden's population [47]. It would of course be better if one had access to and could
compare all national data in terms of physical visits to the PHC with all national data concerning digital
visits. Lastly, the study looked at antibiotic prescribing for infectious diagnoses, which limits the
generalizability of its results to other diagnoses.

The study provides important insight into the antibiotic prescribing patterns of virtual doctors compared
to physicians at PHC, but with its limitations in mind, one can also get guidance for future research. It
would be interesting to look at all the national data. One could look at the prescriptions for all
medications and for all diagnoses. Future studies could also examine the prescribing of narcotic drugs
and whether there is a difference between digital doctors and physicians at PHC.

Conclusion
The study was based on a large amount of data with 332,987 visits, made by 
248,076 individuals. However, substantial differences have been noticed in the characteristics of patients
who seek virtual medical help and patients who rather have physical visits at PHC.

This study has shown that private digital care providers do not prescribe more antibiotics than doctors at
PHC. On the contrary, probability of receiving antibiotic prescription during digital visits was 4.88 times
lower compared to visits to the PHC in Region Sörmland. This seems reasonable given the opportunities
that online doctors have and that it is not always possible to examine the patient properly via a video
consultation.
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Figure 2

In-person & online visits by age categories for men and women

Figure 3
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