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Abstract 

Background Rapid advancements in artificial intelligence (AI) have led to the adoption of AI-driven symptom check-
ers in primary care. This study aimed to evaluate both patients’ and physicians’ attitudes towards these tools in Italian 
general practice settings, focusing on their perceived utility, user satisfaction, and potential challenges.

Methods This feasibility study involved ten general practitioners (GPs) and patients visiting GP offices. The patients 
used a chatbot-based symptom checker before their medical visit and conducted anamnestic screening for COVID-19 
and a medical history algorithm concerning the current medical problem. The entered data were forwarded to the GP 
as medical history aid. After the medical visit, both physicians and patients evaluated their respective symptoms. 
Additionally, physicians performed a final overall evaluation of the symptom checker after the conclusion of the prac-
tice phase.

Results Most patients did not use symptom checkers. Overall, 49% of patients and 27% of physicians reported being 
rather or very satisfied with the symptom checker. The most frequent patient-reported reasons for satisfaction were 
ease of use, precise and comprehensive questions, perceived time-saving potential, and encouragement of self-reflec-
tion. Every other patient would consider at-home use of the symptom checker for the first appraisal of health prob-
lems to save time, reduce unnecessary visits, and/or as an aid for the physician. Patients’ attitudes towards the symp-
tom checker were not significantly associated with age, sex, or level of education. Most patients (75%) and physicians 
(84%) indicated that the symptom checker had no effect on the duration of the medical visit. Only a few participants 
found the use of the symptom checker to be disruptive to the medical visit or its quality.

Conclusions The findings suggest a positive reception of the symptom checker, albeit with differing focus 
between patients and physicians. With the potential to be integrated further into primary care, these tools require 
meticulous clinical guidance to maximize their benefits.

Trial registration The study was not registered, as it did not include direct medical intervention on human 
participants.
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Background and objectives
The increasingly older-aged population and rising num-
ber of patients requiring medical consultations for 
non-urgent conditions puts intense strain on general 
practitioners (GPs) with increased demand for appoint-
ments and growing workload [1], and the GP workforce 
is declining [2]. This in turn entails a more difficult access 
to primary care for patients and leads to lower patient 
satisfaction with the service [3, 4].

Digitalization may contribute to addressing this issue 
by enhancing patient self-management and the more 
effective use of health resources. Digital technologies as 
an alternative to face-to-face consultations have been 
endorsed in various healthcare systems [5, 6]; however, 
it has not yet been sufficiently elaborated under what 
conditions and for which patients these approaches may 
offer benefits.

During the COVID-19 pandemic, telephone and 
video consultations increased considerably [7, 8], while 
the number of face-to-face visits to hospitals, general 
practices, and emergency departments decreased sig-
nificantly [7, 9, 10]. Although patients were also unable 
to access indispensable care, this phenomenon suggests 
that some of the reduced treatments may have been 
unnecessary, implying the risk of iatrogenic harm. Thus, 
the pandemic has opened the opportunity to intensify 
efforts to reduce unnecessary care, which in turn could 
prevent avoidable patient harm and improve the sus-
tainability of healthcare [9].

Symptom checkers with chatbots are becoming 
increasingly common in general practice, as they offer 
patients a convenient and accessible way to check their 
symptoms and seek advice. These applications are based 
on chatbots, that is, computer programs that can perform 
conversations with users using Artificial Intelligence (AI) 
algorithms [11]. A potential benefit is that they can help 
reduce GP workloads by providing patients with a self-
service option for the initial symptom assessment. In this 
way, GPs can focus on more complex cases and provide 
personalized care to patients who need it.

Symptom checkers provide a list of potential differen-
tial diagnoses based on the entered symptoms and other 
parameters [12] and are usually ranked according to their 
likelihood [13]. A further function of several symptom 
checkers is triage advice that suggests a course of action 
(e.g., self-care, seeking the GP or an emergency depart-
ment) and its level of urgency [13]. Symptom check-
ers may support the management and remote care of 
COVID-19 [14] and other common health problems.

However, to date, it has not been sufficiently demon-
strated whether and how symptom checkers can ben-
eficially support general practice [15]. Previous studies 
concluded that symptom checkers had deficits in both 

triage and diagnosis and that triage advice was gener-
ally risk-averse, encouraging users to seek care for con-
ditions where self-care was reasonable [13, 16]. However, 
symptom checkers receive attention from governments 
and the scientific community as a way in which indi-
viduals could be encouraged to self-manage, and emer-
gency and primary care services could subsequently be 
disburdened.

Patient and physician attitudes towards using a chatbot 
for symptom checking can affect their willingness to use 
the technology. Some patients may feel uncomfortable 
with the idea of using a chatbot instead of talking to a 
human doctor, whereas others may welcome the conveni-
ence and accessibility of a chatbot. Patients with negative 
attitudes towards technology may also be less likely to 
use a chatbot for symptom checking.

For the present study conducted during the pandemic, 
an existing symptom checker combining COVID-19 and 
non-COVID-19 medical problems was piloted in north-
ern Italian GP offices. Patients visiting the participating 
GP offices used the symptom checker before the medi-
cal visit by first responding to COVID-19-related ques-
tions and then answering questions related to the current 
health problem. The aim of this study was to determine 
whether symptom checking in general practice is viable 
and feasible in the Italian healthcare system and to iden-
tify potential risks and challenges that could affect its 
success.

In the context of primary care, particularly in Italian 
settings, there is a paucity of research evaluating the per-
spectives of both physicians and patients regarding the 
use of these symptom checkers. While physicians may 
evaluate these tools based on their clinical utility, patients 
may have a different set of evaluation criteria, focusing 
on aspects such as empowerment, ease of use, and clarity 
of information.

The following research questions were investigated:

1. How do patients perceive the use of AI-driven symp-
tom checkers in terms of empowerment, user friend-
liness, and overall satisfaction?

2. What are the perceived benefits and challenges of 
these tools, as identified by physicians, especially 
concerning differential diagnosis?

3. Can these AI-driven symptom checkers be integrated 
seamlessly into the regular workflows of general 
practices and, if so, how?

With these research questions in mind, this study aims 
to bridge the knowledge gap by offering insights into 
the attitudes of both physicians and patients towards 
AI-driven symptom checkers in Italian general practice 
settings.
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Methods
Study design and population
The study was conducted in northern Italy (Province of 
Bolzano) and involved GPs and adult patients seeking 
treatment at the GP office. Owing to the feasibility of the 
study design, no power calculations were performed. The 
aim was to recruit 10 GP offices and up to 100 patients 
per GP office (up to 1000 patients in total) to obtain 
meaningful results.

The practice phase started on 2021/09/27 and was 
scheduled to end on 2021/11/26. The GPs were given 
the option to further extend the practice phase; four GPs 
agreed and concluded the study on 2021/12/10.

Inclusion and exclusion criteria for the study participants
GPs: Experience of scientific work or former study par-
ticipation, interest in digitalization and quality improve-
ment in primary care, presence of a medical assistant in 
the GP office for supporting the study procedures, and 
informed consent to participate were the inclusion crite-
ria for GPs.

Patients: Adults with any newly occurring medical 
problem or symptom, direct contact with the GP (medi-
cal visit), ability to use a tablet-PC, sufficient German or 
Italian language skills (the two main languages spoken in 
the Province of Bolzano), ability to read and understand 
the study information and chatbot text, and informed 
consent to participate were included in the study.

Pregnancy, patient not visiting the GP office (e.g. home 
visits), patients visiting the GP office for other reasons 
than medical problems (e.g. merely administrative con-
tacts), severe symptoms or emergencies requiring imme-
diate medical actions, and markedly impaired health 
status were exclusion criteria for patients; furthermore, 
patients were excluded from the study after the first part 
of the symptom checking procedure in case of a medical 
history medium or high risk for COVID-19 as estimated 
by the symptom checker (see below).

Recruitment and information of study participants
GP recruitment
All GPs listed in the Chamber of Physicians of Bolzano 
were invited to participate in the study through an official 
announcement on the website of the Institute of Gen-
eral Practice and Public Health (IGP) in Bolzano, Italy. 
We additionally applied convenience sampling; GPs with 
known experience in study participation were contacted 
by email and/or phone and received a detailed informa-
tion letter.

Ten GPs willing to participate and fulfilling the inclu-
sion criteria were enrolled and signed informed consent 
forms were obtained. The participating physicians were 
involved in the development of detailed study procedures 

in the GP offices to ensure practicality for GPs, medical 
assistants, and patients.

Before the beginning of the study, all participat-
ing GPs were instructed in two video meeting sessions 
(2021/09/23) and received written instructions on how to 
use the symptom checker and the study dashboard.

To acknowledge the efforts of the participating GPs, 
remuneration based on the number of patients included 
in the study was granted.

Patient recruitment
In the participating GP offices, handouts (fly sheets) were 
available to inform patients about the study. Consecutive 
patients visiting the GP office and fulfilling the inclusion 
criteria were identified by the GPs or by medical assis-
tants under the supervision of the GPs and were invited 
to participate prior to the medical visit.

Patients interested in participation were explained the 
study procedures through a detailed information section, 
which was displayed digitally when opening the symptom 
checker on the tablet. The patient information section 
contained all patient-relevant study information in a gen-
erally intelligible language.

Informed consent for the patients was included 
digitally in the symptom checker after the informa-
tion section and signed online by explicitly agreeing to 
participate.

All study materials for patients and GPs (information 
letter, consent form, symptom checker, and question-
naires) were delivered in German and Italian.

The study was presented on a local television channel 
in early November 2021 to publicly advertise the general 
population and to increase patient participation.

Figure  1 shows an overview of the study procedures 
and responsibilities of the partners.

Symptom checker with chatbot
Symptom checkers are offered online, free of charge but 
also partly for a fee. As the focus of this study is on the 
feasibility of its use in general medical consultations and 
not on a comparative evaluation of the different ways in 
which artificial intelligence is used, the symptom checker 
used in this study will not be identified. The symptom 
checker used was validated by physicians and was based 
on a medical database that connects symptoms and con-
ditions. It provides information on the possible causes of 
the symptoms that the user enters. In this study, a digital 
health assistant was used in German and Italian.

The output of the symptom checker, which was gen-
erated based on the information entered by the patient, 
listed potential differential diagnoses ranked accord-
ing to their likelihood, without any triage advice. This 
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output was not used as a diagnosis or treatment recom-
mendation, but only indicated that persons with similar 
symptoms and risk factors might have a specific condi-
tion based on AI and the scientific literature data used. 
The GPs were instructed to critically appraise the chatbot 
overview and not use it to replace or distort their own 
anamnesis and diagnosis. The decision regarding medi-
cal actions always belonged to the GP, together with the 
patient, in an informed decision-making process.

Practice phase
Every participating GP office was provided with two tab-
let computers on which the symptom checker was acces-
sible. Patients who were willing to participate were given 
a tablet in the waiting room. As the tablets were succes-
sively used by different patients, hygienic rules and strat-
egies for the prevention of infection were thoroughly 
followed.

When the patient opened the symptom checker app, 
a detailed information section appeared. At the end of 

this section, patients were asked about their consent 
or refusal to participate in the study. By clicking ‘not 
agree,’ the symptom checker questions did automati-
cally not proceed.

After electronically providing informed consent, 
the patients filled in the symptom checker on the tab-
let during the time they spent waiting for the medical 
visit. The medical staff provided technical assistance 
when needed. Using a symptom checker at home or 
by means of individual devices was explicitly not part 
of the study. The patients intended to participate only 
once in the study.

The symptom checking procedure consisted of two 
consecutive parts:

Part 1 – Anamnestic screening for COVID-19: The 
symptom checker asked the patient about potential 
COVID-19-related symptoms. If the symptom check 
resulted in a ‘low risk’ of COVID-19, the second part 
of the symptom check proceeded. Inclusion in the 
full study procedure was only possible for patients 

Fig. 1 Study flowchart: Study phases and timeline. GPs General practitioners
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classified as ‘low risk’ of COVID-19 by the symptom 
checker.

 In case of an estimated ‘medium’ or ‘high risk’ of 
COVID-19, the tool ended the symptom checking 
procedure and instructed the patient to approach the 
medical assistant. The medical assistant evaluated 
and coordinated further actions with the GP (e.g., 
considering diagnostic testing for COVID-19 and 
proper isolation of the patient from other patients).
Part 2: Symptom checking based on today’s medical 
problem that induced the patient to seek the GP.

After the patient had finished the entries in the symp-
tom checker, the entered information was forwarded 
electronically to the GP, who accessed the patient’s 
information on their own computer. For this purpose, 
a secure online study dashboard was created on which 
patient information was displayed using a digital anam-
nestic sheet. The GPs used this anamnestic sheet before 
and during their personal contact with the patient. For 
each new patient who used the symptom checker, the GP 
received a notification on the dashboard. Every GP was 
only able to access the patient’s data.

The study team supervised the general practice  team 
regarding procedures and technical issues. Supervision 
was provided online and via telephone. Figure 2 presents 
an overview of the study procedures in the GP offices.

Evaluation of the symptom checker
Post‑visit evaluation of the symptom checker
After the medical visit, both GPs and patients were sur-
veyed ad hoc through a short quantitative evaluation of 
their experiences with the symptom checker. Two differ-
ent questionnaires for GPs and patients were developed 
for this purpose. The GP accessed the pseudonymized 
questionnaire online on the study dashboard; the patients 
received an anonymous paper questionnaire that they 
returned to the medical assistant upon completion.

The questionnaires covered the following aspects:

• Demographic characteristics, health status, purpose 
of the consultation, and result of the GP visit (dis-
charge in self-management, re-contact with the GP, 
prescription of drugs, referral to a diagnostic proce-
dure/specialist visit, admission to hospital or emer-
gency department).

• Experience and satisfaction of physicians and patients 
regarding digital symptom checking, influence on 
the content and/or the quality of the consultation, 
impact on the time needed for the medical visit, if it 
was helpful or disturbing for the GPs to receive chat-
bot-generated data, and concordance between the 

symptom checker result and the diagnosis or medical 
appraisal of the GP.

Final evaluation of the symptom checker
At the end of the study, GPs were further surveyed 
to explore their overall experiences with the symp-
tom checker. The final GP questionnaire was delivered 
online using the survey tool ‘Q-set’ (www.q- set. de).

Collection of data
Data were collected, exported, and analyzed using the 
pseudonymization ID codex. Two main categories of 
data were collected: (i) data derived from the question-
naire results and (ii) data collected during the use of the 
symptom checker. This article reports questionnaire-
related data.

Questionnaire‑related data
Each post-visit questionnaire was given a pseudonymiza-
tion ID corresponding to the numeric symptom checker 
ID of the respective patient. No identification or visuali-
zation of the patient names was possible for the research 
team at any time.

The GPs were assigned a number that was used 
for the pseudonymization and analysis of the final 
questionnaires.

Responses to the online questionnaires were automati-
cally transferred into a CSV or Excel®-datafile, which 
was subsequently exported for analysis. Data from the 
paper-based questionnaires were entered manually by 
the research team.

Patient data collected during the symptom checking 
sessions

• Age and sex (optional, helped the symptom checker 
to find possible causes more precisely).

• Sensitive (health-related) data were collected in a 
completely anonymous manner, that is, all users were 
rendered completely unrecognizable by assigning a 
pseudonymization ID.

Only the GPs were able to access the personalised data 
of their specific patients.

Data analysis
Statistical analyses were conducted using 
IBM®SPSS®Statistics version 25.0. Descriptive statis-
tics, including absolute/relative frequencies, medians/
interquartile range (IQR), and cross-tabulations, were 
calculated. Free-text comments were categorized and 
summarized descriptively. Spearman correlations and 

http://www.q-set.de
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chi-square tests were used for the subgroup analyses 
(Supplementary Table  II). All tests were two sided. The 
level of statistical significance was set at p < 0.05. Only 
completed questionnaires were considered for analysis. 
In case of single missing responses, the concerned indi-
viduals were excluded from the analysis of the respective 
items.

For participant demographic segmentation, we cat-
egorized individuals aged 50 and above as the "older" 

cohort. This age threshold is significant, as it captures the 
transition between the Baby Boomer and Generation-X 
cohorts. Baby Boomers, many of whom crossed the age 
of 50 in our study period, had to adapt to digital tech-
nologies in their adult lives. Generation X members are 
generally more familiar with technology.

Fig. 2 Clinical study phase: Implementation and evaluation of the symptom checker in the GP offices. GPs General practitioners
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Results
Study participants
Ten GPs and 225 patients participated in the study. Of 
225 patients, 145 completed the post-visit survey. Of 
these, 29 patients were post hoc excluded from the analy-
sis due to a chatbot-estimated medium or high anamnes-
tic risk for COVID-19 (according to the study protocol, 
these patients should have been excluded from the study 
immediately after the completion of the COVID-19-re-
lated symptom check and should not have received a 
post-visit questionnaire; however, in some cases, this 
was not correctly observed by the GP offices and the 
concerned cases were therefore post hoc excluded from 
the analysis). Thus, 116 post-visit questionnaires (51.6% 
of 225 participating patients) were included in the final 
analysis.

Ten GPs completed 127 post-visit questionnaires. Of 
these, five were post hoc excluded because of patients’ 
medium/high anamnestic risk for COVID-19, resulting 
in 122 analyzed GP post-visit questionnaires (i.e., 54.2% 
of the 225 participating patients).

The median duration of the GPs’ professional experi-
ence was 16.5 years, and rural and urban GP offices were 
equally represented. Eight of the ten participating GPs 
worked in a group office.

The median age was 54  years (GPs) and 47  years 
(patients). Half of the GPs and 55.2% of the patients were 
female.

The patients’  most frequently reported educational 
level was vocational school (39.1%), followed by high 
school (27.8%). The vast majority of patients (87.1%) 
indicated that their GP was the primary source of health-
related information. Internet-based sources were used by 
13.8% of patients.

The patients’ health status was rated as good by most 
of the patients themselves (61.2%) and very good by 
the majority of the GPs (44.3%, Table  2). The most 
prevalent patient-reported chronic conditions were 
allergies, followed by arterial hypertension and psycho-
logical disorders. The leading reasons for seeking GP 
(today’s medical problem) were pain in the lower limbs 
(GP-reported frequency:15.6%, patient-reported fre-
quency:15.5%) and asthenia/fatigue (GP-reported,9.8%; 
patient-reported,4.5%). The most frequent recommenda-
tions issued by the GPs during medical visits were drug 
prescriptions (54.7%). Referrals to diagnostic procedures 
or specialist visits were prescribed to approximately one-
quarter of the patients, mostly at a non-urgent level. The 
characteristics of the study participants are shown in 
Tables 1 and 2.

Post‑visit evaluation of the symptom checker by patients 
and GPs
The numeric questions regarding experiences with the 
symptom checker showed only occasional missing val-
ues, while free-text indications were given by fewer par-
ticipants (up to 12.7% of the patients participating in the 
post-visit survey and 22.1% of the GPs). The complete 
numerical results are shown in Table  3, and the free-
text indications are depicted in detail in Supplementary 
Table I a.

Most patients (87.8%) had never used a symptom 
checker previously. Overall, 49.1% of patients and 27.0% 
of GPs were satisfied or very satisfied with the symptom 
checker. The most frequent patient-reported reasons for 
general satisfaction (free-text indications) were easy and 
rapid use of the symptom checker, precise and compre-
hensive questions, perceived time-saving potential, and 
encouragement of self-reflection. Dissatisfaction was 
less frequently expressed and concerned impersonality, 
generic questions, and the complex use of digital tools.

The most frequent GP-reported reason for patient sat-
isfaction was the output of adequate differential diagno-
ses and helpful indications. GPs were dissatisfied in some 
cases because of inadequate differential diagnoses and 
the inability of patients to correctly enter symptoms in 
the symptom checker.

The clinical quality of the chatbot result was rated as 
rather or very appropriate by 31.1% of the GPs and as 
rather or very inappropriate by 24.6% of the GPs, while 
half of the GPs considered the result of the symptom 
checker concordant, which was not concordant with 
their clinical appraisal.

Approximately one-quarter of the patients and one-
fifth of the GPs reported a rather or very positive impact 
on the quality of the medical visit while a negative impact 
was only occasionally observed. The GPs mainly attrib-
uted the positive impact to the support provided by 
the alternative diagnoses and to positive effects on the 
patients who had used the symptom checker (increased 
preparation for the medical visit, enhanced attentiveness, 
positive reinforcement). The patients reported that con-
veying information to the GP before the start of the visit 
had the most positive impact on medical visits.

One-quarter of the patients and nearly one-fifth of the 
GPs rated the symptom checker as rather helpful or very 
helpful for the medical visit. However, about one-fifth of 
both GPs and patients considered the tool unhelpful. The 
most frequently mentioned helpful aspects were a con-
firmation of the suspected diagnosis, a supporting list of 
alternative diagnoses (GPs), and the pre-visit information 
for the GP (patients).

Issues mentioned by the patients as unhelp-
ful were the initial focus of the symptom checker on 
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COVID-19-related symptoms rather than on the current 
medical problem. The GPs reported inadequate differen-
tial diagnoses in some cases as unhelpful for the visit.

A disturbing effect on the medical visit was mentioned 
by a few study participants (2.7% of the patients, 0.8% of 
the GPs).

Table 1 Demographic characteristics of the participating GPs and patients

GP(s) General practitioner(s), IQR Interquartile range
i  Demographic information was available only for patients who completed the post-visit survey

Participating GPs (n = 10) n (%) Median (IQR)

Gender n = 10
 Female 5 (50.0%)

Age n = 10
54.0 (45.5 – 57.5)

Number of assisted patients per GP office n = 10
1685 (1583 – 1739)

Duration of professional activity [years] n = 10
16.5 (10.0 – 24.5)

Location of GP office n = 10
 Rural area 5 (50.0%)

 Urban area 5 (50.0%)

Practice organisation n = 10
 Group office 8 (80.0%)

 Network of GP offices 1 (10.0%)

 Single-handed office 1 (10.0%)

Participating patients (n = 116) i n (%) Median (IQR)
Gender n = 116
 Female 64 (55.2%)

Age n = 113
47.0 (34.0 – 56.0)

Educational level n = 115
 Basic education 2 (1.7%)

 Intermediate school 9 (7.8%)

 Vocational college 45 (39.1%)

 High school 32 (27.8%)

 University 27 (23.5%)

Current working situation n = 111
 Employee 62 (55.9%)

 Freelancer 19 (17.1%)

 Retired 16 (14.4%)

 Student 8 (7.2%)

 Maternal leave / housewife 4 (3.6%)

 Professional education 1 (0.9%)

 Job seeking 1 (0.9%)

Where do the patients primarily seek health‑related information n = 116
 Their GP 101 (87.1%)

 Internet: Google, YouTube, social media 16 (13.8%)

 Family members or friends 13 (11.2%)

 Homepages of medical associations and societies 10 (8.6%)

 Pharmacist 8 (6.9%)

 Another physician 4 (3.4%)

 Print media (books, journals) 3 (2.6%)

 Others 1 (0.9%)
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Table 2 Patients’ health status, reasons for consulting the GP, and results of medical visits

Patients’ health‑related information Appraisal by the GP Patient‑reported

Health status n = 122 i n = 116
 Very good 54 (44.3%) 23 (19.8%)

 Good 48 (39.3%) 71 (61.2%)

 Mediocre 19 (15.6%) 21 (18.1%)

 Poor 1 (0.8%) 1 (0.9%)

 Very poor 0 (0.0%) 0 (0.0%)

Chronic conditions - n = 105
 Allergies - 18 (17.1%)

 Arterial hypertension - 16 (15.2%)

 Psychologic disorders - 7 (6.7%)

 Metabolic conditions - 5 (4.8%)

 Cardiovascular conditions - 4 (3.8%)

 Pulmonal conditions - 3 (2.9%)

 Immunologic conditions - 2 (1.9%)

 Oncologic conditions - 1 (1.0%)

 Others - 11 (10.5%)

Most frequent current reason(s) for seeking the GP n = 122 i n = 110
 Pain lower extremities 19 (15.6%) 17 (15.5%)

 Asthenia, fatigue, exhaustion 12 (9.8%) 5 (4.5%)

 Consulting, prescriptions, discussion of results of diagnostic procedures 11 (9.0%) 19 (17.3%)

 Abdominal pain, diarrhoea, obstipation 10 (8.2%) 10 (9.1%)

 Dermatologic problems 9 (7.4%) 7 (6.4%)

 Pain upper extremities 7 (5.7%) 6 (5.5%)

 Upper respiratory tract infections, tonsillitis, sore throat 6 (4.9%) 5 (4.5%)

 Psychologic disturbances, nervosity, anxiety 5 (4.1%) 3 (2.7%)

 Pain without specification 5 (4.1%) 2 (1.8%)

 Arterial hypertension 4 (3.3%) 5 (4.5%)

 Otalgia, otitis 4 (3.3%) 3 (2.7%)

 Pruritus 4 (3.3%) 2 (1.8%)

 Low back pain 3 (2.5%) 5 (4.5%)

 Hypoacusis, ear noise 3 (2.5%) 4 (3.6%)

 Dyspnoea, unspecified respiratory problems, snoring 3 (2.5%) 3 (2.7%)

 Chest pain 3 (2.5%) 3 (2.7%)

 Micturition disorders 3 (2.5%) 2 (1.8%)

 Increased perspiration 3 (2.5%) not indicated

 Epigastric pain, heartburn, reflux 2 (1.6%) 6 (5.5%)

 Eye problems 2 (1.6%) 2 (1.8%)

 Sleeping disturbances 2 (1.6%) 2 (1.8%)

 Varices / haemorrhoids 2 (1.6%) 2 (1.8%)

 Hair loss 2 (1.6%) 2 (1.8%)

 Cough 2 (1.6%) 1 (0.9%)

 Epileptic seizures 2 (1.6%) 1 (0.9%)

 Cervicalgia 2 (1.6%) not indicated

 Allergy, chronic rhinitis 2 (1.6%) not indicated

 Vertigo 1 (0.8%) 4 (3.6%)

 Post-COVID-19 symptoms 1 (0.8%) 3 (2.7%)

 Headache 1 (0.8%) 2 (1.8%)

Recommendations and/or prescriptions issued by the GP - n = 106
 Prescription of medical therapy - 58 (54.7%)
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Most patients (75.2%) and GPs (83.6%) had no impact 
of the symptom checker on the duration of the visit. A 
shortening effect was observed in 11.5% of the patients 
and 6.5% of the GPs; however, 13.3% of the patients and 
9.8% of the GPs perceived a prolongation of their medi-
cal visits. More than 90% of both patients and GPs con-
sidered the duration of the medical visit as adequate; 
however, 3.5% of patients and 4.9% of GPs perceived the 
duration as too long.

About 47% of the patients would consider a future at-
home use of the symptom checker for the first appraisal of 
health problems, mainly to save time, to reduce unneces-
sary visits, and/or as an aid for the GP. On the other hand, 
29.5% of the patients indicated not using the symptom 
checker at home, mostly due to a preference for personal 
contact with the GP or because they saw no additional 
benefit of a symptom checker.

The usability of the symptom checker was rated as sat-
isfactory by nearly two-thirds of the patients (65.2% were 
rather satisfied or very satisfied).

Patients’ attitudes towards the symptom checker were 
not significantly associated with age, sex, or level of edu-
cation (Supplementary Table  II). Patients aged 50 + and 
those with a lower level of education reported a non-sig-
nificantly higher general satisfaction and a more helpful 
impact of the symptom checker on medical consulta-
tion. Male patients and persons aged 50 + years showed 
a non-significantly more positive attitude towards future 
at-home use of the symptom checker.

Final evaluation of the symptom checker by the GPs
The numerical results of the final evaluation are summa-
rized in Table 4, and the free-text indications are listed in 
Supplementary Table I b.

The final general satisfaction was rated as rather 
high by one GP (10.0% of the ten participating GPs) 
and rather/very low by six GPs (60.0%). Dissatisfaction 
(free-text answers) was expressed regarding the tem-
poral difficulties of the study implementation due to 
the high pandemic-related workload, frequent dropout 
of patients due to exclusion criteria, logistical incon-
veniences for the medical staff and patients, technical 
issues, and the low perceived usefulness of the alter-
native diagnoses provided by the tool. In contrast, two 
GPs (20.0%) were reported to be satisfied because of 
the usefulness of the provided differential diagnoses.

Three GPs (30.0%) considered the symptom checker 
useful for future patient self-management, mostly for 
the differentiation and recognition of hazardous situa-
tions. Non-usefulness for self-management was mainly 
attributed to concerns of complexity and technical 
issues, lack of clinical examination, and preference for 
direct contact with the patient.

Half of the GPs would not recommend the use of the 
symptom checker before or as an alternative to a medi-
cal visit, and four GPs (40.0%) were uncertain in this 
regard. The reasons for not being likely to recommend 
the symptom checker were the indispensability of the 
GP’s judgement and clinical examination, the perceived 
difficulties of the patients in autonomously handling 
the symptom checker and explaining their symptoms, 
and the lack of suitability of the symptom checker for 
specific (e.g., anxious) patients. One GP (10.0%) would 
recommend a symptom checker in cases of doubt or for 
considering rare conditions as alternative diagnoses.

For a potential future reduction of unnecessary medi-
cal visits, three GPs (30.0%) considered the symptom 
checker helpful, while seven GPs (70.0%) valued the 
tool as not helpful in this regard.

GP(s) General practitioner(s)
i  total of 122 post-visit questionnaires were completed by participating GPs throughout the study period

Table 2 (continued)

Patients’ health‑related information Appraisal by the GP Patient‑reported

 Prescription of / referral to diagnostic measures - 26 (24.5%)

 Referral to specialist visit - 25 (23.6%)

 Discharge at home in self-observation - 14 (13.2%)

 Physical re-contact with the GP (medical visit) - 10 (9.4%)

 Telephonic re-contact with the GP - 9 (8.5%)

 Referral to emergency department - 0 (0.0%)

Level of urgency of prescribed diagnostic measures / specialist visits n = 39
 Within 24 h - 2 (5.1%)

 Within 10 days - 8 (20.5%)

 Within ≥ 30 days - 29 (74.4%)
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Table 3 Patients’ and GPs’ experiences with the symptom checker (post-visit questionnaires): quantitative results

General satisfaction with the symptom checker

Patients (n = 110) GPs (n = 122) i

 Very satisfied 21 (19.1%) 21 (17.2%)

 Rather satisfied 33 (30.0%) 12 (9.8%)

 Neutral 51 (46.4%) 60 (49.2%)

 Rather dissatisfied 3 (2.7%) 19 (15.6%)

 Very dissatisfied 2 (1.8%) 10 (8.2%)

Quality of the chatbot result from a clinical point of view
‑ GPs (n = 122)

 Very appropriate - 22 (18.0%)

 Rather appropriate - 16 (13.1%)

 Neutral - 54 (44.3%)

 Rather inappropriate - 19 (15.6%)

 Very inappropriate - 11 (9.0%)

Concordance of the chatbot result with the GP’s clinical appraisal
‑ GPs (n = 122)

 Completely concordant - 27 (22.1%)

 Rather concordant - 35 (28.7%)

 Rather not concordant - 41 (33.6%)

 Not concordant at all - 19 (15.6%)

Impact of the use of the symptom checker on the quality of the medical visit
Patients (n = 111) GPs (n = 122)

 Very positively 6 (5.4%) 8 (6.6%)

 Rather positively 23 (20.7%) 18 (14.8%)

 Neutral 81 (73.0%) 93 (76.2%)

 Rather negatively 1 (0.9%) 2 (1.6%)

 Very negatively 0 (0.0%) 1 (0.8%)

Helpfulness of the symptom checker for the medical visit
Patients (n = 110) GPs (n = 122)

 Very helpful 5 (4.5%) 9 (7.4%)

 Rather helpful 23 (20.9%) 15 (12.3%)

 Neutral 62 (56.4%) 75 (61.5%)

 Rather not helpful 8 (7.3%) 9 (7.4%)

 Not helpful at all 12 (10.9%) 14 (11.5%)

Disturbance of the medical visit by the use of the symptom checker
Patients (n = 110) GPs (n = 122)

 Very disturbing 0 (0.0%) 1 (0.8%)

 Rather disturbing 3 (2.7%) 0 (0.0%)

 Neutral 33 (30.0%) 59 (48.4%)

 Rather not disturbing 17 (15.5%) 15 (12.3%)

 Not disturbing at all 57 (51.8%) 47 (38.5%)

Were the patients’ indications on the symptom checker considered by the GP?
Patients (n = 102) ‑

 Yes 80 (78.4%) -

 No 22 (21.6%) -

Duration of the medical visit compared with the time expected
Patients (n = 113) GPs (n = 122)

 Much shorter 3 (2.7%) 1 (0.8%)

 Rather shorter 10 (8.8%) 7 (5.7%)

 Unvaried 85 (75.2%) 102 (83.6%)

 Rather longer 15 (13.3%) 11 (9.0%)
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The majority of the GPs (70.0%) considered the 
chatbot suitable for specific patient groups, mainly for 
young patients with experience in the utilization of dig-
ital devices and patients with benign and non-complex 
conditions.

In general, four GPs (40.0%) mentioned that high 
pandemic-related workload was the most impeding 
issue in the implementation of the study. However, the 
approach was rated as interesting by three GPs (30.0%).

Discussion
The use of symptom checkers in general practice could 
contribute to increasing the efficiency of healthcare use 
in primary care against the background of an age-related 
increase in workload and a simultaneous decrease in 
the number of GPs practicing. Before introducing the 
broader use of this digital health tool with artificial intel-
ligence in everyday clinical practice in various healthcare 
systems, the efficacy, safety, and cost-effectiveness must 
be tested in an evidence-based manner. For the design 
of corresponding studies, it is necessary that attitudes 
towards the use of symptom checkers are known to both 
patients and GPs. This study assessed the experiences of 
patients and physicians who used a symptom checker 
with a chatbot within their daily routines in the primary 
care setting.

Not surprisingly, in the present study, patients’ atti-
tudes towards the use of symptom checkers in primary 
care settings were more positive than those of the GPs. 
Patients may feel empowered and under control of their 
health when using symptom checkers, whereas some 
GPs may view symptom checkers as a potential threat to 
their professional expertise. Patients were more accept-
ing of the limitations of symptom checkers, whereas GPs 
were more skeptical of their accuracy and usefulness in 
clinical practice. Neither patients nor GPs saw symptom 
checkers as a way to save time for medical consultation. 
Patients may be more willing to trust the information 
provided by symptom checkers, whereas GPs are more 
critical of the quality and reliability of algorithms used 
to generate diagnostic recommendations. As the major-
ity of patients in our study did not have previous experi-
ences with symptom checkers, the attitudes observed are 
unlikely to reflect impressions from the past.

Regarding general satisfaction, two main aspects 
were highlighted: (i) the patients’ satisfaction, although 
modest, was considerably higher than the satisfaction 
expressed by the GPs and (ii) the levels of the GPs’ sat-
isfaction notably diverged between the post-visit evalua-
tions, which were given immediately after the respective 
consultation, and the final survey, which took place after 
the conclusion of the practice phase. This especially 

GPs General practitioners, DDs Differential diagnoses
i  total of 122 questionnaires were completed by participating GPs throughout the study period

Table 3 (continued)

 Much longer 0 (0.0%) 1 (0.8%)

Subjective valuation of the duration of the medical visit
Patients (n = 115) GPs (n = 122)

 Too short 2 (1.7%) 1 (0.8%)

 Adequate 109 (94.8%) 115 (94.3%)

 Too long 4 (3.5%) 6 (4.9%)

Future at‑home use of the symptom checker as an aid to the appraisal of health problems
Patients (n = 115) ‑

 Yes, surely 28 (24.3%) -

 Rather yes 26 (22.6%) -

 Neutral 27 (23.5%) -

 Rather not 28 (24.3%) -

 Absolutely not 6 (5.2%) -

Satisfaction with the usability of the symptom checker
Patients (n = 115) ‑

 Very satisfied 27 (23.5%) -

 Rather satisfied 48 (41.7%) -

 Neutral 28 (24.3%) -

 Rather dissatisfied 8 (7.0%) -

 Very dissatisfied 4 (3.5%) -
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applies to the usefulness of differential diagnoses that was 
rated higher throughout the post-visit survey.

For the patients, the study approach held a potential of 
interesting newness while being related to few efforts, as 
they could use the symptom checker in the waiting room 
and had no additional tasks to perform (except the com-
pletion of the post-visit questionnaire, which was, how-
ever, optional). However, some patients mentioned that 
they preferred personal contact with the physician.

For the GPs, the study added some working steps, 
which were particularly challenging to integrate into 
the daily workflow in autumn 2021 when the pandemic-
related workload grew even more intense than in previ-
ous periods [17]. Rising respiratory infections in this 
period contributed to more frequent chatbot estimations 
of medium/high risk for COVID-19, and thus, to lower 
numbers of eligible patients than a priori expected. This 
might have additionally reduced the final GPs’ satisfac-
tion because they were remunerated according to the 
number of included patients. Thus, the ratings of the 
GPs are probably affected by external circumstances 

and cannot represent a fully reliable content-related 
evaluation.

Other studies examining the impact of symptom check-
ers showed higher satisfaction rates among patients; 
however, these studies only addressed COVID-19-related 
symptom checkers [14] or were conducted before the 
onset of the COVID-19 pandemic and did not include 
critical appraisal by physicians. A recent RCT showed 
a high acceptance of conversational chatbot interven-
tions among patients with chronic pain [18]. Although 
no alteration of pain-related impairment (main outcome) 
was achieved in this study, the high user satisfaction 
may suggest that chatbots in the future might be benefi-
cially applied not only by generally healthy persons, but 
also by those with chronic conditions or presenting with 
additional unclear symptoms. This could be particularly 
interesting in general practice, where chronic care plays 
a major role. Although a proof of safety and of positive 
impacts on clinical outcomes by digital health tools could 
be considered a precondition for implementing their 
broader use, future studies in the primary care setting 

Table 4 GPs’ experiences and evaluation of the symptom checker (final survey, n = 10 GPs): Quantitative results

GPs General practitioners

GPs’ general satisfaction with the symptom checker
 Very satisfied 0 (0.0%)

 Rather satisfied 1 (10.0%)

 Neutral 3 (30.0%)

 Rather dissatisfied 5 (50.0%)

 Very dissatisfied 1 (10.0%)

Do GPs consider the use of the symptom checker as helpful for patients’ self‑management?
 Very helpful 1 (10.0%)

 Helpful 2 (20.0%)

 Neutral 3 (30.0%)

 Rather not helpful 4 (40.0%)

 Not helpful at all 0 (0.0%)

Probability that GPs recommend the use of the chatbot before or as alternative to a medical visit
 Yes, surely 0 (0.0%)

 Rather yes 1 (10.0%)

 Neutral 4 (40.0%)

 Rather not 2 (20.0%)

 Not at all 3 (30.0%)

Do GPs consider the symptom checker useful to reduce unnecessary visits?
 Very helpful 0 (0.0%)

 Helpful 3 (30.0%)

 Neutral 0 (0.0%)

 Rather not helpful 4 (40.0%)

 Not helpful at all 3 (30.0%)

Do GPs consider specific patient groups as especially suited for the use of the symptom checker?
 Yes 7 (70.0%)

 No 3 (30.0%)
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should also investigate whether their use by patients is 
able to beneficially influence the patients’ interaction 
with the GP and the physician–patient relationship [19].

The clinical quality of the chatbot result was inconsist-
ently rated by the GPs, and only half of the GPs valued 
the chatbot results as concordant with their own clinical 
appraisal. These results suggest that there is still room 
for improvement in the accuracy of symptom checkers 
in general practice. Nevertheless, a remarkable part of 
the GPs considered the provided alternative diagnoses 
as adequate or interesting, while inappropriate diagnoses 
were less frequently mentioned (Supplementary Table  I 
a). Thus, the potential of symptom checkers regarding 
their usefulness for GPs can be noted, which could be 
increased by further development and adaptation to the 
primary care setting.

From the feedback of the GPs in the present study, 
hardly any conclusions can be drawn regarding the diag-
nostic accuracy of the symptom checker. In our study, 
the use of the symptom checker was embedded in a 
real-life setting and the chatbot results were subjectively 
valued by physicians. A feasibility study envisaged an 
initial COVID-19 triage during the pandemic and, sub-
sequently, the general medical work-up of an emerging 
health problem was performed, thus precluding unbiased 
data sampling.

A recent study measuring the diagnostic accuracy 
and triage advice of various symptom checkers against 
standardized clinical case vignettes found that the for-
merly detected weaknesses [13] in diagnosis and triage 
did not substantially improve [20]. Although the assessed 
tools tended to be slightly less risk-adverse than in for-
mer analyses [13], they still did not adequately perform 
regarding advice of self-management, which would be the 
most important feature for disburdening healthcare pro-
viders [20, 21]. A recent systematic review [22] confirmed 
a low overall diagnostic accuracy (18%-48% for primary 
care conditions), while the triage accuracy was higher 
(49%-90%). As both under-triaging and over-triaging may 
entail deleterious effects (non-detection of potentially 
hazardous situations or overuse of healthcare services) 
and variability between symptom checkers entails safety 
concerns [22], transparent research and guideline devel-
opment should be promoted [22, 23]. However, a previ-
ous systematic review found no evidence of detrimental 
impact on patient safety [16].

In light of the persistent challenge of diagnostic errors 
in primary care, the potential of AI-driven symptom 
checkers warrants further exploration. Drawing paral-
lels from the secondary care sector, where structured 
interventions have reduced errors, AI symptom checkers 
could similarly offer GPs a systematic approach to con-
sider differential diagnoses. Envisioning dual utilization, 

patients could benefit from an initial structured symp-
tom assessment, while GPs might leverage these insights 
alongside their clinical acumen for a reinforced diagnos-
tic process. However, the efficacy of this approach hinges 
on the tool’s design, accuracy, and alignment with GP 
workflows, emphasizing the need for further research 
and pilot implementation.

Another study compared the performance of differ-
ent symptom checkers with physicians’ appraisals and 
showed that GPs performed consistently better than the 
evaluated symptom checkers on diagnostic accuracy, 
while the triage advice (appropriateness and safety of 
urgency) of some apps was nearly comparable to that of 
the GPs [24]. Yet, most authors of this publication were 
affiliated to the company which produced the ‘best per-
forming’ tool, thus, this result has to be considered cau-
tiously. However, this study confirmed major differences 
between the tested symptom checkers as well [24].

Inconsistent ratings by the study participants also 
concerned the helpfulness of the symptom checker in 
medical visits. Patient-reported positive impacts on the 
consultation mainly concerned the pre-visit transmis-
sion of information to the GP, while the GPs considered 
this aspect less significant and gave more importance to 
the confirmation and support provided by the differen-
tial diagnoses. A GPs’ appreciation of digitally provided 
diagnostic information to reassure their own diagnosis 
was also confirmed in another study [25]. Interestingly, 
the GPs in our cohort perceived positive effects on the 
concerned patients in terms of a reinforcing aspect, and 
better preparation and attentiveness during the visit. This 
might allude to a promising potential in addition to the 
intention of strengthening patients’ self-management; 
the symptom checker could also be further developed to 
be used by patients in the GPs’ waiting room as a prepa-
ration for the medical visit by increasing self-reflection. 
Hence, a positive effect on patients could beneficially 
influence the consultation and the physician’s diagnostics.

It is pertinent to highlight the contrasting perceptions 
between doctors and patients concerning the value of 
physical examination. Patients often associate the tactile 
aspect of the examination with both diagnostic impor-
tance and affirmation of human connections. For many 
medical professionals, however, the patient’s history 
predominantly informs their diagnosis, with physical 
examination acting mainly as a confirmatory step. This 
distinction might explain why GPs are more receptive 
to online consultations than patients, emphasizing the 
enduring importance of human touch and presence in 
the patient-doctor dynamic.

The duration of the medical visit was not reduced in 
most cases. The GPs even more frequently reported the 
visit to be prolonged than shortened; however, both were 
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applied in relatively few cases, and most participants 
considered the duration to be adequate. A modest time-
extending effect within the study setting is not surprising 
as it is an unusual approach that requires a certain degree 
of additional time and attention.

In general, it has not yet been clearly shown that the 
use of online triage tools can reduce the workload of GPs 
[15], and the required time has been mentioned by GPs 
as a barrier to the use of online diagnostic systems [25]. 
Nonetheless, future at-home use of the symptom checker 
(as intended) could meet these barriers if further devel-
opment of the tool could reduce unnecessary face-to-face 
visits by supporting patients in self-management. Prom-
ising results were observed regarding the usability of 
the chatbot interface and a positive attitude towards the 
future autonomous use of the symptom checker. Although 
several patients indicated that they preferred face-to-face 
contact with the GP, some saw the benefits of at-home 
use, mainly regarding the potential to save time and med-
ical visits. Controversial might be the aspect mentioned 
by the patients that an at-home chatbot result could be 
used by the GP as an aid in making a diagnosis. Although 
this might apply for some circumstances, it could also 
be impeding and require additional time and effort of 
the GPs if patients arrive in their office being fixed on a 
potentially incomplete or even erroneous pre-established 
diagnosis [25].

Similar to studies investigating the impact of increased 
virtual consultations during the COVID-19 pandemic 
on quality of care [4, 8], the GPs in our cohort frequently 
mentioned a concern regarding the indispensability of 
the physical examination and a preference for direct con-
tact with the patient. Moreover, although the patients 
mainly expressed positive experiences regarding the 
intuitive and rapid use of the symptom checker, the GPs 
more often observed technical and procedural difficul-
ties among patients, and an inability to correctly enter 
the symptoms. The GPs were, therefore, more reluctant 
towards recommend the symptom checker before or 
instead of a medical visit: only one out of ten GPs would 
probably suggest the use of the chatbot in case of doubt 
or suspicion of rare conditions.

Most GPs did not observe the potential of symptom 
checkers to reduce unnecessary medical visits in the 
future. This somewhat contradicts the perception of sev-
eral patients who mentioned a potential in this regard 
(Supplementary Table I a), which was also confirmed by 
previous studies [15, 16, 25].

As other studies have shown and one GP mentioned in 
our cohort, physicians would appreciate the integration 
of symptom checkers and electronic decision support 
systems into their electronic health records to save time 
[25] and improve documentation [26]. However, it has 

to be taken into account that electronic decision support 
tools have also shown limited benefits for primary care 
[27–29].

From our analyses, no consistent results emerged 
regarding the suitability of the investigated symptom 
checker for specific groups of patients. As previously 
confirmed [30], a tendency was noted of male patients 
being more likely to use the symptom checker at home. 
Surprisingly, unlike previous research [16], older patients 
showed a more positive attitude towards the symptom 
checker, especially regarding its impact on medical vis-
its. Yet, as a British population survey showed, older 
patients in primary care tend to be generally more sat-
isfied than younger patients because, though they have 
higher expectations, they are also more likely to believe 
that these expectations are met [31]. This phenomenon of 
generally higher satisfaction among older patients might 
also have played a role in our study. However, the patients 
in our cohort mostly represented younger age groups 
(median age 47  years), which limits the validity of the 
conclusions regarding the utility of the applied chatbot 
for older people.

The GPs, who together with their medical assistants, 
perceived the entirety of the various patients’ difficulties 
in using the symptom checker, strongly agreed to recom-
mend the symptom checker mostly for younger patients 
and those with skills in using digital devices. Neverthe-
less, previous studies have reported increasing use of 
digital health applications among older people [14]. Thus, 
adapting digital solutions by overcoming barriers for sen-
iors may facilitate their use and should be fostered, as 
digital health technologies have shown beneficial effects 
on this age group, for example, enhanced communica-
tion, improved health management, and the promotion 
of independence [14].

Strengths and limitations
This study was conducted in a real-life setting of pri-
mary care. This has to be considered a strength because, 
to date, few studies have assessed the implementation of 
symptom checkers in daily routine [15]. Moreover, the 
perspectives of both patients and GPs are outlined.

The GPs were offered the possibility of critically reflect-
ing on their medical valuation. In addition, patients were 
given the chance to improve their self-perception and 
self-reflection by describing their symptoms and answer-
ing written health-related questions.

The most important limitations are the small sample 
size and the selection of participating GPs by conveni-
ence sampling. The number of participating patients 
was less than a quarter of the aspired sample size, which 
was mainly related to the external circumstances, as the 
timeline of the study according to the funding program 
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placed the practice phase in early autumn 2021, when 
the pandemic-related workload also increased, imped-
ing effective and motivating implementation. Despite an 
extension of the practice phase by two weeks the num-
ber of participating patients could not be substantially 
increased. However, compared to similar pilot studies, 
our sample size was still relatively large [27].

Another limitation pertains to the age distribution 
of the sample. While we highlighted the issue of an 
increasingly older population in the introduction, the 
age profile of our participants leaned towards a younger 
demographic. Specifically, a significant proportion of 
our participants were below 50  years of age. While we 
compared outcomes between younger and older age 
groups, defining those aged over 50 as “older” may not 
capture the nuances and challenges experienced by the 
older cohorts, typically categorized as over 65 or 75. 
This categorization was based on preliminary observa-
tions of technology acceptance and the onset of certain 
health risks. However, it is important to note that our 
findings might not be generalizable to the population 
aged 65 years and above. Future studies should include a 
more diverse age range, especially focusing on the elderly 
population, to ascertain the broader applicability of our 
findings.

As no screening logbook was kept for eligible patients, 
selection bias could not be further characterized. Patients 
who appeared unsuitable for participation and were, 
therefore, not even attempted to be recruited, were not 
included. Therefore, the findings are limited to a selected 
subgroup of primary care patients with acute symptoms 
who were able to handle a tablet personal computer.

This study focused on a single symptom checker and 
did not include comparisons between different tools.

Most of the participating GPs were working in a group 
office, although the experiences could have differed for 
GPs in single-handed practices.

Furthermore, we tested the chatbot’s utility in GP 
offices, which was intended to be autonomously used by 
patients before or independently from a medical visit. 
However, previous studies addressing symptom checkers 
are mainly placed in an experimental setting; therefore, 
this approach offers the advantages of embedding the use 
of a symptom checker within a real-life setting and of an 
appraisal by physicians, thus allowing for observations of 
potentially improved self-perception and self-reflection 
of the patients.

The patients were asked to provide their opinions 
after face-to-face contact with the GP (not immediately 
after the use of the symptom checker), as we aimed 
to investigate the perceived impacts of chatbot use on 
the perceived quality of the medical visit. However, the 

influence effects on patients cannot be excluded using 
this approach.

User satisfaction was measured using survey results, 
that is, by subjective ratings. In the post-visit evalua-
tions, the option ‘neutral’ was the most frequently indi-
cated answer for many items. Though this result per se 
provides a certain significance (neither clearly posi-
tive nor negative results), for future studies the use of a 
4-point answer scale like in other studies [32] could be 
considered to obtain more meaningful results, e.g. ‘very 
satisfied,’ ‘rather satisfied,’ ‘rather dissatisfied, ‘ ‘very 
dissatisfied.’

This study offered the opportunity for digital anam-
nestic screening for patients that could be affected by 
COVID-19. However, as it was beyond the scope of the 
present feasibility study, we did not compare the number 
of patients with anamnestic risk for COVID-19 with the 
number of confirmed SARS-CoV-2 infections, and thus 
estimated the COVID-19-related accuracy of the symp-
tom checker.

Conclusion
The use of online symptom checkers is increasing and 
leveraged in various health systems with the aim of 
empowering patient self-management and relieving the 
burden on healthcare services. From our study, although 
several main pandemic-related barriers were met, which 
hampered its effective alignment with the workflow of 
GPs, the following conclusions were drawn:

• The use of a symptom checker was positively per-
ceived by a small majority of the patients, mostly 
because of its rapid and intelligible use. A notable 
portion of patients would consider autonomous at-
home use. However, the usefulness of the symptom 
checker for medical consultation was rated lower by 
patients than its user-friendliness and general satis-
faction. On the other hand, the GPs observed posi-
tive preparative effects on patients.

• The GPs perceived points of criticism regarding the 
usefulness of patients’ self-management and reduc-
tion of unnecessary visits, mainly in terms of techni-
cal difficulties (which they reported more often than 
the patients themselves), and emphasized the indis-
pensability of the physical examination for making a 
diagnosis in the majority of the presenting cases.

• The provided differential diagnoses were rated as 
helpful and adequate by the GPs in several cases, and 
were concordant with the evaluation of GPs in half of 
the cases.

Thus, the use of a symptom checker showed the 
potential to be further developed for the primary care 
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setting, mainly regarding further simplified usability for 
all patient groups and appropriate differential diagno-
ses. Further studies should explore (i) whether the use of 
the chatbot can provide patients with a safe and benefi-
cial option of self-management for the first appraisal of 
symptoms and (ii) whether and to what extent this might 
reduce the burden of unnecessary visits for GPs.

Moreover, our results underpin the previously stated 
requirement of clinical guidance in the development of 
symptom checkers to define preconditions for their wide-
spread use and to guide policymakers in decisions con-
cerning a larger-scale endorsement.
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