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Abstract

Background Evidence concerning health care use related to virtual visits is conflicting. More research has
been called for regarding the effectiveness of text-based virtual visits (eVisits). Therefore, we investigated patient
characteristics, diagnoses, and subsequent health care contacts after eVisits to primary care.

Methods We conducted a register-based cohort study of eVisits to an all-virtual public primary care unit in Sweden
and subsequent health care contacts within 14 days. Data for 2021 were acquired from the regional health care
databases. Diagnoses were sorted into relevant diagnostic groups, such as skin diagnoses and respiratory tract
diagnoses. Multiple logistic regression was performed with subsequent health care contact as the outcome variable
and diagnostic group for the eVisit as the predictor variable. Analyses were adjusted for age, sex, and socioeconomic
index.

Results There were 5817 eVisits to a nurse and 4267 eVisits to a general practitioner (N=10 084). Most patients were
20 to 39 years of age (41.8%). Skin diagnoses were most frequent (47.3%), followed by respiratory tract diagnoses
(19.9%). Approximately one-fourth (25.8%) of the patients who completed an eVisit with a nurse or a general
practitioner had a subsequent face-to-face visit within 14 days, mostly in primary care. Subsequent contacts were
more frequent after an eVisit to a nurse than to a general practitioner. After an eVisit to a general practitioner, patients
with infections (especially respiratory tract but also urinary tract) and unspecified diagnoses (especially skin-related)
were more likely to require further health care contact compared to a group with various other diagnoses.

Conclusions eVisits to an all-virtual primary care unit may be appropriate for uncomplicated medical complaints.
Nonetheless, the effectiveness of eVisits in terms of substitution of physical visits, and resource utilization in relation to
the more complex care needs of a primary care population, should be further studied.
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Background

After a gradual increase during the last decade, virtual
visits to primary care were catalyzed by the COVID-19
pandemic [1-4]. The visits can be conducted via video,
or via synchronous or asynchronous text [3, 5]. Expec-
tations from policymakers and health care providers
have been numerous and include increased access and
improved efficiency [5, 6]. However, concerns have been
raised regarding the effects on health care equity and
resource use [5-7].

According to prior research, users of virtual visits to
primary care are more commonly women, younger than
65 years of age and have high socioeconomic status [3, 8—
10]. Recent systematic reviews indicate that clinical out-
comes may be comparable to face-to-face visits, but more
research is needed [8, 11, 12]. Regarding health care use
related to virtual visits, the evidence is mixed [8, 11, 12].
Most prior studies have been conducted in the United
States [2, 8, 11, 12]. Research has primarily concerned
video visits, or covered several types of remote forms
of contact, with fewer studies specifically on text-based
visits.

A commonly used term for text-based visits is “eVis-
its” In this paper, we define an eVisit as a synchronous
or asynchronous two-way communication via a digital
platform (app- or web-based). As of 2023, most Swed-
ish primary care providers had introduced virtual visits,
and more than half of the providers specifically offered
or planned to offer eVisits via asynchronous chat [13, 14].
However, scientific publications regarding eVisits in a
Swedish context were sparse.

More research has been called for regarding the effec-
tiveness of eVisits, and to determine which conditions are
suitable for eVisits [11]. One way to assess this may be
through analysis of whether patients require additional
health care contact following an eVisit. Prior studies vary
in context and describe subsequent face-to-face contact
rates from 5 to 25% after an eVisit to primary care [8,
11, 15-23]. Some register-based comparisons have been
made with face-to-face visits, primarily regarding urinary
tract infections and respiratory tract infections, finding
similar subsequent health care contact frequencies [18—
23]. However, there may be a selection bias when com-
paring virtual and face-to-face care, as the patients differ
in characteristics and may also differ in seriousness of the
condition [24]. No studies have investigated the need for
follow-up depending on health care professional for the
eVisit nor compared follow-up between different condi-
tions when treated via eVisit. Such information could
indicate seriousness of symptoms and if eVisits substitute
physical visits, which would add to the ongoing discus-
sion regarding the effectiveness of eVisits in different
contexts.
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The aim of this study was therefore to describe patient
characteristics, diagnoses, and subsequent health care
contact in a cohort of patients who completed an eVisit
to a nurse or a physician in primary care in southern
Sweden during 2021, and to analyze whether the need
for subsequent health care contacts varied depending on
diagnosis for the eVisit.

Method

Setting

Sweden has a regionalized health care system with uni-
versal health coverage. Swedish primary care is delivered
at primary health care centers (PHCCs), which can be
run through a regional public provider or through private
providers who are publicly reimbursed. Skéne is the third
largest region in Sweden by population, with 1.4 million
inhabitants distributed between urban and rural areas in
the southernmost part of the country [25].

In 2020, the public primary care provider in Region
Skéne initiated an all-virtual unit for eVisits called Pri-
mary Health Care Skéne Online (PHC Online). The pri-
mary aim of the service was to provide eVisits to patients
listed at a public PHCC in Region Skéne, as virtual visits
were not otherwise provided by the PHCCs. However,
the service was available to all inhabitants. The opening
hours were weekdays 8am through 5pm and weekends
10am through 3pm. The service was operated separately
from the physical PHCCs but was primarily staffed by
general practitioners (GPs) and nurses who also worked
at a public PHCC. Patients could be recommended to
seek care at PHC Online when they got in contact with
their public PHCC with a suitable complaint. They could
also contact PHC Online directly without any prior
health care contact. The service was only recommended
for patients with certain types of complaints (allergies,
skin conditions, urogenital problems, airways and infec-
tions, stomach and intestines, common childhood prob-
lems, and renewal of prescription). The visit was initiated
with an automated digital anamnesis. Patients selected
their type of complaint, and subsequent questions were
prompted by the patients’ selection. Patients were also
asked to fill out a general health profile. A nurse then ini-
tiated an eVisit through text communication that could
be synchronous or asynchronous, primarily depend-
ing on whether the patient was available. If needed, the
nurse offered the patient to continue the eVisit with a
GP. In this paper, we refer to the eVisits as “with a nurse”
or “with a GP” even though most eVisits with a GP were
preceded by a contact with a nurse. Patients and staff
could attach photos as part of the text-based communi-
cation. The nurse and the GP had the option to convert
the visit into a video call, but the option was rarely used.
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Study design and participants

We conducted a register-based cohort study of the
patients who completed an eVisit with PHC Online
from February 19 to December 31, 2021. In addition to
demographics and the Swedish version of the Interna-
tional Classification of Diseases (ICD-10-SE) diagnoses
for the eVisit, we studied subsequent contacts with any
health care facility in Region Skane within 14 days after
the eVisit. Furthermore, we analyzed whether subsequent
health care contact rates differed depending on the diag-
nosis for the eVisit. We only included index eVisits, i.e.,
the patient’s first visit to PHC Online during the study
period. Patients who had completed a face-to-face or
virtual visit to a physician for the same diagnostic group
within 14 days before the eVisit were excluded. All other
index eVisits were analyzed, including eVisits where the
patient may have been advised by the nurse or GP to seek
physical care. The study was carried out in adherence
with the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines [26].

Data sources and variables

Pseudonymized datasets of eVisits to PHC Online, and
health care contacts within 14 days before and after the
eVisit, were acquired from Region Skane’s Health Care
Databases. Data did not include health care units out-
side of Region Skane. Neither did data include diagnoses
set by health care units that were not regionally funded
(a minority of units, totaling 1% of Sweden’s health care
costs [3]). Variables included age, sex, which PHCC the
patient was registered at, type of health care contact,
health care unit, health care professional and visit ICD-
10 diagnoses.

Visit diagnoses were sorted into relevant diagnostic
groups based on common complaints for patients using
PHC Online: skin, urinary tract, respiratory tract, gastro-
intestinal, genital, eye, psychiatric, other, and unspecified
diagnoses (ICD-10 codes that did not indicate symptom
or diagnosis). As a measure of socioeconomic index, we
acquired the Care Need Index (CNI) for the PHCC that
the patient was registered at, i.e., as a clinic-level index
[27]. The CNI includes seven different factors: single
households>65 years, children<5 years, single parents,
birthplace abroad, high mobility, low educational level,
and unemployment. It is used in Sweden as a measure for
the allocation of public primary care resources [27].

Outcome variables

A subsequent health care contact was defined as any type
of contact with a nurse or a physician at any health care
level within 14 days after the index eVisit. Modes of sub-
sequent health care contact included face-to-face visit,
virtual visit, telephone contact, and other remote contact
(virtual or letter). Health care levels included primary
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care, emergency unit, inpatient care, and specialist out-
patient care. The subsequent contacts were grouped into
outcome variables regarding different types of contact
(mode of contact, health care level, health care profes-
sional, and whether the subsequent contact concerned
the same diagnostic group as the eVisit) and dichoto-
mized as “yes” or “no’, where “yes” indicated one or more
subsequent contacts and “no” indicated no subsequent
contact of the specified type.

Sample size

The sample size was calculated to discern a 5 percent-
age point difference in subsequent health care contact
rates between common diagnostic groups for the eVisit
with an a level of 0.05 and 80% power. From preliminary
data from PHC Online, we estimated the occurrence
of common diagnostic groups (skin, urinary tract, and
respiratory tract diagnoses) to be at least 10% of the study
population for each diagnostic group. The follow-up rates
in previous studies of 5-25% were used as an estimate
[8, 11, 15-23]. Power calculations rendered a study size
of approximately 4500 patients who had completed an
eVisit with a nurse or a GP, respectively.

Statistical methods

IBM SPSS Statistics (version 29) was used for statistical
processing. Patient characteristics per diagnostic group,
and characteristics of those who had subsequent health
care contacts, were visualized through crosstabulations.
Differences between groups were analyzed using Pear-
son’s chi-square test for categorical variables and one-
way ANOVA test or Kruskal-Wallis test for continuous
variables as appropriate. Post-hoc tests were conducted
using the Bonferroni correction. Data were analyzed to
ensure that assumptions for the use of logistic regression
analysis were met.

Multiple logistic regression was performed with subse-
quent contact (yes/no) as the outcome variable and diag-
nostic group for the eVisit as the predictor variable. The
diagnostic groups gastrointestinal, genital, eye, psychiat-
ric, and other were merged into the group “all other diag-
noses”. The group “all other diagnoses” was used as the
reference as it constituted a varied selection of primary
care diagnoses. As a subsequent analysis, the largest diag-
nostic groups (skin and respiratory tract diagnoses) were
separated into subgroups. The regression models were
adjusted for age, sex, and CNI of the patient’s registered
PHCC. Type of health care professional for the eVisit was
considered a mediator rather than a confounder of effects
and was therefore not used for adjustment as the regres-
sion model was intended to study total effects (Addi-
tional file 1) [28]. Instead, analyses were conducted for all
eVisits, and separately for eVisits to a nurse and to a GP.
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For goodness of fit, Nagelkerke R* was reported and the
Hosmer-Lemeshow test was applied.

Regarding the handling of missing data, this almost
exclusively concerned diagnoses for index eVisits and
subsequent health care contacts. Index eVisits that did
not have a diagnosis were included in descriptive statis-
tics but excluded from the analyses regarding follow-up
as they lacked the predictor variable (diagnostic group).
Considering the subsequent health care contacts, analy-
sis regarding follow-up for the same diagnostic group as
the index eVisit was only performed for the types of con-
tacts where at least 95% had a diagnosis.
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Results

Sample characteristics

Figure 1 illustrates the inclusion and exclusion of eVisits.
A total of 10 084 eVisits were analyzed, of which 5817
were visits to a nurse and 4267 were visits to a GP (Fig. 1).

eVisits

Patient characteristics are presented in Table 1. Women
completed more eVisits than men. Considering age
groups, young children aged 1 to 5 years (1051/10 084,
10.4%) and adults aged 20—39 years were the most fre-
quent eVisitors, while few patients were 60 years of age or
older. The median CNI for the patients’ registered PHCC
was close to the median value for all PHCCs in the stud-
ied region. The most common diagnostic group was skin
diagnoses, followed by respiratory tract diagnoses and

Included Excluded
Total eVisits .| Non-index eVisits
11,687 i 1358
|ndex eVisits DeCIined pal’ticipation
10,329 4 1
Index eVisits .| Pre-visit!
10,328 244
eVisits .| Missing diagnosis
10,084 " 212
To GP To nurse To GP To nurse
4267 5817 91 121

eVisits with diagnosis
9872

To GP
4176

To nurse
5696

'Face-to-face or virtual visit to a physician in primary care for the
same diagnostic group within 14 days before the index eVisit.

Fig. 1 Flow chart of eVisits included and excluded at each stage of the study
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Table 1 Patient characteristics for index eVisits to a nurse, a
general practitioner, and total

Characteristic Index eVisit Index Total
to nurse eVisitto GP  index eVis-
(n=5817) (n=4267) its(N=10
084)
Women, n (%) 3463 (59.5)  2730(640) 6193 (614)
Age (years)
Min-max 0-87 1-86 0-87
Median (Q1-Q3) 29 (18-42) 32 (20-46) 30 (19-44)
Age group, n (%)
<20 years 1594 (27 4) 1049 (24.6) 2634 (26.1)
20-39 years 2539 (43.6) 1678 (39.3) 4217 (41.8)
40-59 years 1250 (21.5) 73(27.5) 2423 (24.0)
>59 years 434 (7.5) 367 (8.6) 801 (7.9)
CNI for PHCC'
Min-max 127-7.13 1.27-7.13 127-7.13
Median (Q1-Q3) 240 239 240
(2.02-2.64) (1.98-2.61) (1.98-2.61)
Missing CNI, n (%) 205 (3.5) 136 (3.2) 341 (34)

Absolute CNI for PHCC?
Median (Q1-Q3) 1.01 1.00 1.01

(0.85-1.11)  (0.83-1.10)  (0.83-1.10)
Diagnostic group, n (%)

Skin 2890 (49.7) 1879 (44.0) 4769 (47.3)
Respiratory tract 1234(212)  775(182) 2009 (19.9)
Urinary tract 217 (3.7) 351(8.2) 568 (5.6)
Unspecified® 810 (13.9) 431 (10.1) 1241 (12.3)
All other* 545 (9.4) 740 (17.3) 1285 (12.7)
No diagnosis 121 (2.1) 91 (2.1) 212(2.1)

Abbreviations GP, general practitioner; CNI, care need index; PHCC, primary
health care center

CNI per person for 2021 for the patients’ registered PHCC

2(CNI for the patient’s registered PHCC)/(CNI for the median PHCC in Region
Skéne)

3ICD-10 codes that did not indicate symptom or diagnosis, e.g., medical advice
or prescription renewal

“All diagnoses except skin, respiratory tract, urinary tract, and unspecified
diagnoses
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urinary tract diagnoses. Less common diagnostic groups,
such as gastrointestinal and eye diagnoses, were summa-
rized into the group “all other diagnoses” (Table 1).

Table 2 details patient characteristics per diagnostic
group, including statistical and post hoc testing of differ-
ences between groups. Patients with urinary tract diag-
noses were almost exclusively women and of older age
compared to the other diagnostic groups. Patients with
urinary tract diagnoses and “all other diagnoses” were
more often handled by a GP (Table 2).

Subsequent health care contact

All registered subsequent health care contacts are sum-
marized in Additional file 2. Due to missing data on
diagnosis for several types of contacts, only subsequent
face-to-face visits to a physician could be analyzed
regarding follow-up for the same diagnostic group as the
eVisit.

Frequencies of different types of subsequent health care
contacts are specified in Additional file 3. A total of 43.6%
(4395/10 084) of the eVisits were followed by one or more
remote or face-to-face health care contacts within 14
days. The frequency of subsequent face-to-face visits to
a nurse or a physician was 25.8% (2606/10 084). Most of
the subsequent contacts took place in primary care, with
the most common in-person contact being a face-to-face
visit to a primary care physician (1671/10 084, 16.6%).
The frequency of emergency unit visits (160/10 084,
1.6%) and admissions to hospital (36/10 084, 0.4%) was
low, especially if limited to the same diagnostic group as
the eVisit (50/9872, 0.5% and 8/9872, 0.1%, respectively).

Characteristics of the eVisits that were followed by a
subsequent health care contact are shown in Table 3.
Women had a slightly higher frequency of subsequent
contacts than men. Subsequent contacts were mark-
edly more frequent after an eVisit to a nurse than to a
GP, including subsequent face-to-face visits with 31.1%

Table 2 Crosstabulations and statistical testing of different characteristics of index eVisits by diagnostic group (n=9872)

Characteristic Skin Respiratory tract (n=2009)  Urinary tract Unspecified' All other? P value
(n=4769) (n=568) (n=1241) (n=1285)

Women, n (%) 2745 (57.6) 1214 (60.4) 540 (95.1) 741 (59.7) 822 (64.0) <.0013#

Age in years, median (Q1-Q3) 29 (16-43) 31 (20-44) 38 (26-53) 32 (22-45) 30 (18-43) <.001°6

CNI for PHCC, median (Q1-Q3)7 239 (1.98-261)  2.39 (2.02-2.61) 242(198-261)  240(210-2.71) 240 (207-261) .11°

Index eVisit to nurse, n (%) 2890 (60.6) 1234 (61.4) 217 (38.2) 810 (65.3) 545 (42.4) <.00138

Abbreviations CNI, care need index; PHCC, primary health care center

"ICD-10 codes that did not indicate symptom or diagnosis, e.g., medical advice or prescription renewal

2All diagnoses except skin, respiratory, urinary, and unspecified
3Pearson’s chi-square test

“Significant at the 0.05 level with the Bonferroni correction: Urinary-skin, urinary-respiratory, urinary-unspecified, urinary-all other, all other-skin

SKruskal-Wallis test

SSignificant at the 0.05 level with the Bonferroni correction: Urinary-skin, urinary-respiratory, urinary-unspecified, urinary-all other, unspecified-skin, unspecified-

respiratory, unspecified-all other
7CNI for the patients’ registered PHCC

8Significantatthe 0.05 level with the Bonferroni correction: Urinary-skin, urinary-respiratory, urinary-unspecified, all other-skin, all other-unspecified, skin-unspecified
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vs. 18.7%. Considering only eVisits to a GP, 11.4% of the
patients had a subsequent face-to-face visit to a physician
in primary care. If only subsequent visits for the same
diagnostic group were considered, the follow-up fre-
quency was 6.5% (Table 3).

Subsequent health care contact by diagnostic group

The number of subsequent health care contacts per diag-
nostic group are reported in Table 3, while the results of
regression analyses are reported in Tables 4 and 5, and
Additional file 4. The patients who had completed an
eVisit for a respiratory tract diagnosis, a urinary tract
diagnosis, or an unspecified diagnosis had an increased
odds ratio for subsequent health care contacts compared
to the group with “all other diagnoses” (Table 4). This was
primarily evident after eVisits to a GP (Additional file 4
and Table 5). As shown in Table 5, the difference became
more marked when the subsequent contact was specified
to a visit to a physician in primary care for the same diag-
nostic group as the eVisit. Dividing the diagnostic groups
into subgroups revealed markedly increased odds for
subsequent health care contact after an eVisit to a GP for
respiratory tract infections and unspecified skin diagno-
ses compared to the group “all other diagnoses” (Table 5).
We did not divide urinary tract diagnoses into subgroups
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as the group almost exclusively consisted of urinary tract
infections (539/568, 94.9%).

Discussion

Main findings

This study of patient characteristics, diagnoses, and sub-
sequent health care contacts after eVisits to an all-virtual
public primary care unit found that women and young to
middle-aged individuals were the most frequent visitors,
and that skin conditions were the most common diag-
nostic group. Approximately one-fourth (25.8%) of the
patients who completed an eVisit with a nurse or a GP
had a subsequent face-to-face visit within 14 days, mostly
in primary care. Subsequent contacts were more frequent
after an eVisit to a nurse than to a GP. After an eVisit to
a GP, patients with infections (especially respiratory tract
but also urinary tract) and unspecified diagnoses (espe-
cially skin-related) were more likely to require further
health care contact compared to a group with various
other diagnoses.

Strengths and limitations

PHC Online was one of the first services for eVisits
to public primary care, and it was introduced in Swe-
den’s third most populous region, which increases the

Table 4 Adjusted odds ratio' for subsequent contact per diagnostic group (n=9872)

Subsequent health care contact within 14 days, AOR (95% Cl)

Remote contact*
with nurse or

Diagnostic groups and subgroups n
for index eVisit

Face-to-face visit to
physician in primary

Face-to-face visit to
physician in primary

Face-to-face
visit to nurse or

physician® physician® care’ care for same diag-
nostic group as eVisit®
Skin? 4769 0.85 (0.75-0.98) 08 (0.93-1.25) 0.98 (0.82-1.16) 149 (1.19-1.86)
Skin infection® 840 0.78 (0.64-0.93) 0.90(0.73-1.11) 0.89 (0.69-1.15) 1.40 (1.03-1.88)
Skin allergy or eczema® 728 049 (0.39-0.61) 0.60 (0.47-0. 76) 0.48 (0.35-0.66) 0.67 (0.46-0.98)
Other skin® 855 0.66 (0.54-0.80) 0.83 (0.67-1.02) 0.66 (0.51-0.87) 0.92 (0.67-1.28)
Unspecified skin® 2346 1.11(0.97-1.29) (] .23-1.68) 1.31(1.08-1.57) 2.02 (1.60-2.55)
Respiratory tract? 2009 1.33(1.15-1.54) 0(1.02-141) 148 (1.23-1.79) 2.10 (1.66-2.66)
Respiratory tract infection® 1458 1.56 (1.34-1.82) 1(1.28-1.79) 1.97 (1.62-2.40) 2.87 (2.25-3.65)
Other respiratorf 551 0.85 (0.68-1.06) 0.53 (O 40-0. 69) 0.43(0.30-0.62) 0.40 (0.24-0.66)
Urinary tract? 568 141 (1.15-1.73) 1(0.97-1.52) 140 (1.08-1.81) 2.16 (1.59-2.94)
Umspeciﬁed2 1241 1.54(1.31-1.81) 140 (1.]8 68) 1.48(1.21-1.83) 0.05(0.02-0.11)
All other?? 1285 1.0 (Ref) 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)

Abbreviations AOR; adjusted odds ratio

'Adjusted for age, sex, and care need index for the patient’s registered primary health care center

2Model with diagnostic groups
3Model with skin and respiratory tract diagnostic subgroups
“Telephone, virtual text or video, or letter

5Goodness of fit for model with diagnostic groups: Nagelkerke R=0.026, Hosmer Lemeshow test (X°, P value)=6.66 (0.57). For model with diagnostic subgroups:

Nagelkerke R?=0.043, Hosmer Lemeshow test (X°, P value)=10.15 (0.25)

5Goodness of fit for model with diagnostic groups: Nagelkerke R?=0.011, Hosmer Lemeshow test (X°, P value)=3.91 (0.87). For model with diagnostic subgroups:

Nagelkerke R?=0.034, Hosmer Lemeshow test (X?, P value)=6.94 (0.54)

’Goodness of fit for model with diagnostic groups: Nagelkerke R?=0.014, Hosmer Lemeshow test (X°, P value)=7.03 (0.53). For model with diagnostic subgroups:

Nagelkerke R?=0.042, Hosmer Lemeshow test (X, P value)=10.18 (0.25)

8Goodness of fit for model with diagnostic groups: Nagelkerke R?=0.065, Hosmer Lemeshow test (X?, P value) =21.30 (0.006). For model with diagnostic subgroups:

Nagelkerke R?=0.10, Hosmer Lemeshow test (X?, P value)=17.63 (0.024)
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Table 5 Adjusted odds ratio' for subsequent contact per diagnostic group after eVisit to a GP (1=4176)

Subsequent health care contact within 14 days, AOR (95% Cl)

Diagnostic groups and subgroups for n Remote contact?

Face-to-face Face-to-face visitto  Face-to-face visit to

index eVisit to GP with nurse or visit to nurse or physician in primary physician in primary
physician® physician® care’ care for same diag-
nostic group as eVisit®
Skin? 1879 0.99 (0.81-1.20) 1.15(0.91-1.45) 9(0.95-1.76) 2.03(1.33-3.10)

Skin infection® 516 0.95 (0.73-1.24) 1.14 (0.84-1.54) (O 88-1.94) 2.20(1.33-3.64)

Skin allergy or eczema® 580 0.69 (0.52— 090) 0.88 (0.65-1.20) 0.94 (O 62— 141) 1.36 (0.79-2.33)

Other skin® 451 0.86 (0.65-1.14) 0.95 (0.68-1.31) 0.95 (0.61-1.48) 1.31(0.73-2.34)

Unspecified skin® 332 ZOO( 52— 265) 2.08(1.52-2.85) 2.51(1.70-3. 71) 4.10 (2.49-6.76)
Respiratory tract’ 775 49 (1.1 86) 141 (1.09-1.84) 92 (1.37-2.68) 2.82 (1.80-4.44)

Respiratory tract infection® 514 1.63 (1.27-2. 08) 1.73(1.30-2.29) 2.55(1.80-3.61) 4.15 (2.62-6.57)

Other respiratory3 261 1.23(0.90-1.70) 0.86 (0.57-1.30) 0.82(0.47-1.44) 0.52(0.20-1.37)
Urinary tract? 351 1.59 (1.20-2.1 1) 147 (1.06-2.04) 73 (1.15-2. 61) 262 (1.54-4.47)
Unspecified? 431 1.95(1.51-2.52) 1.67 (1.24-2.25) 243 (1.69-3.50) 0.12 (0.03-0.52)

All other? 740 1.0 (Ref) 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)

Abbreviations GP, general practitioner; AOR, adjusted odds ratio

'Adjusted for age, sex, and care need index for the patient’s registered primary health care center

2Model with diagnostic groups
3Model with skin and respiratory tract diagnostic subgroups
“Telephone, virtual text or video, or letter

5Goodness of fit for model with diagnostic groups: Nagelkerke R?=0.028, Hosmer Lemeshow test (X?, P value)=21.92 (0.005). For model with diagnostic subgroups:

Nagelkerke R?=0.046, Hosmer Lemeshow test (X*, P value)=2.66 (0.95)

5Goodness of fit for model with diagnostic groups: Nagelkerke R2=0.012, Hosmer Lemeshow test (X, P value)=4.63 (0.80). For model with diagnostic subgroups:

Nagelkerke R?=0.027, Hosmer Lemeshow test (X?, P value)=9.20 (0.33)

’Goodness of fit for model with diagnostic groups: Nagelkerke R?=0.018, Hosmer Lemeshow test (X?, P value)=13.79 (0.09). For model with diagnostic subgroups:

Nagelkerke R?=0.039, Hosmer Lemeshow test (X?, P value)=9.60 (0.29)

8Goodness of fit for model with diagnostic groups: Nagelkerke R?=0.047, Hosmer Lemeshow test (X?, P value)=4.74 (0.79). For model with diagnostic subgroups:

Nagelkerke R?=0.083, Hosmer Lemeshow test (X, P value)=4.05 (0.85)

novelty as well as the generalizability of the results.
Another strength of this study was that we used a large
dataset obtained from a regional claims database that is
also maintained for research purposes. We studied all
patients who completed a visit with PHC Online during
almost one year, thus accounting for seasonal variations.
Furthermore, we described several types of subsequent
health care contacts, providing a comprehensive picture
of health care use after eVisits. Finally, we analyzed sub-
sequent contacts for the same diagnostic group as the
eVisit, which increases precision.

Considering the demographics of the study popula-
tion, comparably few participants were older than 60
years of age. Thus, our results are primarily valid for
patients under 60 years of age, i.e., the age group that
currently uses virtual care. Furthermore, patients were
instructed to only use the service for certain complaints,
which excluded patients with other types of complaints.
It should also be noted that the study took place in
2021, during the latter stages of the COVID-19 pan-
demic. Thus, the selection of patients may have differed
from non-pandemic conditions. These factors decrease
generalizability.

Regarding missing data, a diagnosis was lacking in a
significant proportion of all subsequent contacts with

a nurse as well as in subsequent remote contacts with a
physician. Consequently, for these types of subsequent
contacts, we could not make any conclusions regarding
follow-up for the same diagnostic group as the eVisit.
The other main type of missing data was diagnosis for
the eVisit. However, this concerned a limited number of
patients (2.1%; 212/10084) with similar characteristics as
the total study population and should not have affected
the outcome.

The measure of socioeconomic standard, CNI, was
acquired for the patient’s registered PHCC. Thus, it was
a crude measure on a group level. It may suffice to par-
tially control for socioeconomics in statistical analysis
but should not be further interpreted as a descriptive
statistic.

Findings in relation to prior research
The patients seeking PHC Online had similar demo-
graphic characteristics as patients in other studies of vir-
tual visits including eVisits, with a higher proportion of
younger patient groups [3, 8—10]. This thus remains an
issue of concern in terms of equal access to health care
[9].

Skin diagnoses were even more common in our study
population than in prior research, while respiratory tract
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and urinary tract diagnoses (primarily infections) were
common in accordance with other studies [11, 15, 29].
These are often simple and potentially self-healing con-
ditions, in line with qualitative research reporting that
patients choose to use virtual visits for less severe condi-
tions [30]. This may indicate a suboptimal use of health
care resources [7].

Prior research on subsequent health care contacts
after eVisits is limited. Most studies focus on urinary
or respiratory tract infections. Studies differ regarding
health care professional for the eVisit, time period, and
type of subsequent contact. In these studies, subsequent
face-to-face visit rates ranged from 5 to 25% [15-23]. In
our study, subsequent face-to-face contacts were within
the same range, from the most specific type of follow-
up (with a physician in primary care after an eVisit to a
GP for the same diagnostic group) at 6% to the follow-up
frequency with nurse or physician for all patients for any
reason at 26%. Our results thus show similar follow-up
rates as prior research when considering a more varied
array of diagnoses — and indicate the importance of the
choice and detailing of outcome measure.

What our study primarily adds is the finding that the
PHC Online patients had a higher frequency of subse-
quent health care contacts after an eVisit to a nurse than
to a GP. Our analysis included all eVisits to PHC Online,
regardless of whether the patient was advised by the
nurse or the GP to seek physical care. Therefore, a rea-
sonable explanation for our results could be that a larger
proportion of the eVisits to a nurse resulted in the patient
being recommended to seek a physical unit. Such visits
should rather be considered triage. If so, more specific
instructions to patients regarding which types of com-
plaints are suitable for an eVisit may decrease avoidable
triage contacts.

Prior studies indicate that face-to-face follow-up rates
after virtual and face-to-face visits to primary care do
not differ [11, 16, 19-23]. However, these were also reg-
istry-based studies, which means that the results must be
interpreted with caution. Virtual care-seekers are gener-
ally healthier and thus should require less follow-up [3,
8-10, 30]. As an alternative analysis, we instead com-
pared follow-up between eVisits for different diagnostic
groups. We found that patients with infections (especially
respiratory tract but also urinary tract) and unspecific
complaints (especially skin-related) were more likely to
require further health care contact after an eVisit with
a GP than patients with various other diagnoses. This
finding calls for cautious interpretation. It could indicate
conditions that should be referred directly to physical
care, due to seriousness of the condition or inappropri-
ateness of the eVisit setting. However, it could also indi-
cate actual needs that eVisits can help attend to where
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some follow-up is always expected, as opposed to supply-
induced demand [7].

Finally, it should be noted that we did not study virtual
visits with the patient’s own GP. Thus, results could be
generalized to eVisits conducted within the same health
care system for minor illnesses, but not to virtual visits as
an integral part of a primary care with continuity. Relat-
ing to prior research, telephone or video visits with the
patient’s own GP have been shown to decrease emer-
gency department use compared to telephone or video
visits with any GP [31].

Further research

Areas for future register-based studies include continu-
ity of care, where the outcomes of eVisits provided by the
patient’s own GP, integrated with the patient’s PHCC,
and separate from it could be compared. A pertinent next
step in the research on eVisits would be studies using a
randomized controlled trial design for comparison with
physical visits and telephone consultations. Such a design
would counter selection bias and increase the ability to
draw conclusions about causation. Possible outcome
measures would be follow-up contacts, quality measures
such as prescription of antibiotics, patient experience,
and health care expenditure. In a randomized controlled
trial design, it would also be possible to compare out-
comes between different symptoms or diagnoses. Such
studies could inform policy decisions on how to use digi-
tal care to meet needs but not to induce demand.

Conclusions

eVisits to an all-virtual public primary care unit primar-
ily attracted younger patient groups, appeared to par-
tially serve a triage function when handled by a nurse and
often concern simple conditions also when managed by
a GP. Most patients did not require follow-up, and those
who did mainly remained in primary care. Our results
thus indicate that this type of eVisits may be appropriate
for uncomplicated medical complaints. Nonetheless, the
effectiveness of eVisits in terms of substitution of physi-
cal visits, and resource utilization in relation to the more
complex care needs of a primary care population, should
be further studied.
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