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Abstract
Online symptom checkers (SCs) are eHealth solutions that offer healthcare organizations the
possibility to empower their patients to independently assess their symptoms. The successful
implementation of eHealth solutions, such as SCs, requires a supportive organizational culture and
leadership. However, there is limited knowledge about the factors associated with leaders’ support
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for the use of SCs. The aim of the study was to identify the factors associated to primary care
leaders’ support for SCs in triage and their experiences of the benefits and challenges related to the
use of SCs. An online survey was used to collect data from 84 Finnish primary care leaders. The data
were analyzed using statistical analysis methods and content analysis. Vision clarity, perceiving
efficiency improvements, and considering the service to be beneficial for patients were associated
with leaders’ support for the service (β ranging from 0.41 to 0.44, p < 0.001). Leaders’ support for
the service was also associated with how well the leaders provided information about the service to
their subordinates (β =0.22, p < 0.048). SCs present slightly more challenges than benefits regarding
health professionals’ work. The developers of SCs should focus more on features that decrease
health professionals’ workload as well as how the solution can benefit patients.

Keywords
eHealth, leadership, online symptom checkers, triage advice, support, health professionals, primary
care

Introduction

Online symptom checkers (SCs) are eHealth solutions that offer healthcare organizations the possibility
to empower their patients to independently, and rapidly, assess their symptoms. SCs have been used, for
example, by the patients with different symptoms or diseases, such as inflammatory arthritis,1 HIVand
hepatitis,2 and COVID-19.3 It has been suggested that SCs may save resources by streamlining how
patients are directed to the right level of care,4,5 and during the COVID-19 pandemic, they have been
evaluated to provide more reliable information for the patients than search engines.6

However, according to earlier studies, there are some conflicting results concerning the accuracy
of the SCs.6–8 Munsch et al.,6 who evaluated and compared the diagnostic accuracies of web-based
COVID-19 SCs, concluded that a good balance between sensitivity and specificity was achieved
only by two SCs out of ten. Although the accuracy, sensitivity, and specificity of the SCs are not very
high, they have been suggested to replace telephone triage lines,6 and patients seem to express high
levels of satisfaction when using SCs9,10. However, there exists only little evidence that SCs may
actually reduce healthcare resource use8 or increase clinical effectiveness,9 nor there is sufficient
evidence to draw any conclusions of the cost effectiveness of SCs.9 In addition, little evidence indicates
whether or not SCs are detrimental to patient safety,9 and complex patient cases may need a specialized
diagnosis, requiring SCs to have their diagnostic algorithms to account for such complexity.2 A recent
study notified that there might even be a potential risk that using patient-led assessment tools, such as
SCs, may lead to worsen outcomes due to the delaying appropriate clinical assessment.11

SCs employ computerized algorithms to ask patients a set of questions about occurring
symptoms.7 Based on the patients’ input, the SCs may provide information and medical advice
concerning the patients’ symptoms, as well as a list of possible diagnoses.7 SCs also often conduct a
triage, that is, the prioritization of care based on the urgency of the symptoms, for example, to
recommend whether self-care or professional care is required.7 In the current study, the examined SCs
provide patients advice but no diagnoses and health organizations use the SCs for supporting triage.

The successful implementation of eHealth, such as SCs, requires a supportive organizational
culture and supportive leadership.12,13 Leaders are more likely to support the implementation and
use of eHealth if they have a clear vision of the eHealth solution,14 and they recognize its efficiency
improvements15 and benefits for the patients.16 When leaders support the eHealth solution, they are
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more likely to provide information to health professionals,14 allocate resources for eHealth use,17

motivate professionals to use eHealth, and work closely with their subordinates.18 Leaders’
supportive attitudes toward eHealth were found to be associated with professionals’ support for the
service during the pre-implementation phase;14 hence, leaders’ supportive behaviors may also
increase health professionals’ willingness to use the service after it has been implemented.

SCs have most commonly been studied from a viewpoint of the patients,1,10,19 and less attention
has been paid to the viewpoints of health professionals and leaders in cases where SCs are used to
support triage in health organizations. However, understanding leaders’ viewpoint would be es-
sential because it may impact on the success of SCs implementation and willingness to implement
and promote them among health professionals.13,14 Successful implementation and use then again
may impact on patients’ experiences in using SCs. In addition, whereas earlier studies have mostly
focused on the implementation phase,14,17,20,21 this study investigates healthcare leaders’ per-
spectives and supportive behaviors during the post-implementation phase of SCs. Identifying and
understanding the factors influencing leaders’ supportive behaviors is important to ensuring that
implemented SCs are successfully used, thus increasing the benefits for the health professionals and
patients.

The objective of this survey study was to identify the factors associated with primary care
leaders’ support for SCs in triage and their experiences of the benefits and challenges related to the
use of SCs. Findings provide a better understanding of how novel SCs can support healthcare in
triage and how healthcare providers can facilitate the implementation and use of SCs.

The research questions were:

1. What factors are associated with leaders’ support for SCs?
2. Which benefits and challenges do leaders associate with the use of SCs?

Methods

A cross-sectional survey study was conducted to capture leaders’ experiences of two SCs used in
Finnish primary care. The questionnaire was targeted at supervisors and leaders. The study protocol
was approved by the Ethical Review Board of Finnish Institute for Health and Welfare. The current
study focused on two algorithm-based SC solutions adopted in primary care in Finland. Patients can
use both solutions to receive guidance about appropriate care.

Study setting

In Finland, municipalities are responsible for arranging and funding healthcare, and they can either
produce health services alone or in collaboration with other municipalities, or procure services from
private healthcare providers.22 Public health services are divided into primary care and specialized
medical care,22 and the current study specifically focused on primary care services.

Omaolo Oirearvio is a publicly funded SC, which was designed to direct patients to obtain
appropriate care or provide self-care instructions. Omaolo SCs assess the necessity and urgency of
care, provide recommendations for action, and automatically guide to appropriate help via regional
service coordination. Omaolo Oirearvio includes several SCs for specific conditions such as low-
back pain, urinary tract infection, and upper respiratory tract infection. During the COVID-19
outbreak, COVID-19 symptom assessment was added to the SC selection.23 At the time of the
survey of this study, the number of SCs available within this solution had increased to 16, including
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a generic checker that is not specific to any certain symptoms. At the end of September 2020,
Omaolo Oirearvio was adopted in 79 municipalities, including the largest cities in Finland.

The second SC solution, called Klinik Access, is a condition generic tool allowing symptom
checking and urgency assessment to prioritize patient care. Patients report their symptoms in a
structured format and submit the report to the healthcare center.5 Klinik Access detects the most
probable diagnoses and assesses urgency. Based on the given information, professionals initiate the
care pathway. This solution was adopted in 34 municipalities and private primary care providers
between 2016 and 2019.

Questionnaire

A previous study concerning the pre-implementation phase of eHealth solutions included a
questionnaire that addressed expectations of a patient portal, including SCs, as one service.14 The
questionnaire used in this study was a revised version of the one used in the previous study
(available here https://osf.io/a6r2b/). Leaders were asked to evaluate their current experiences of the
SC solution; therefore, the wording was changed from the future to the present tense.

The questionnaire included five existing validated Information Systems Expectations and
Experiences survey items that were used to measure leaders’ support for the SCs.14,24–27 As In-
gebrigtsen et al.28 identified, communicating vision and goals is one of the leadership behaviors
associated with successful implementation, and we used the three-item vision clarity scale29 to
measure how well leaders perceive the SCs to serve the organization’s strategy. The vision clarity
scale was previously found to be associated with organizational readiness29 as well as leaders’
support.14

As leaders play a key role in preparing health professionals to use SCs, they were additionally
asked to rate whether they had performed activities related to informing, orientation, and en-
couragement. Leaders could also use the data produced by SCs to guide their work; as such, they
were asked to rate whether they had utilized data derived from SCs to monitor and lead their care
work.14,28. In addition, the leaders were asked to rate whether the SCs had brought the promised
benefits to their work and patient care. As in the previous questionnaire,14 the leaders were also
given two open-ended questions related to the benefits and challenges of the studied SCs.

Data collection

The data were gathered from February to September 2020 using the web-based questionnaire tool
Webropol (Webropol, Helsinki, Finland). The initial data collection period was supposed to last
until April 2020 but was extended due to the effects of the COVID-19 epidemic on Finnish primary
care. A project manager from each participating organization sent a link to the questionnaire via
email to all supervisors and leaders of units using the Omaolo Oirearvio SC. The respondents were
asked to tell about their experiences of the SCs and provide feedback. A manager at Klinik
Healthcare Solutions (Helsinki, Finland), which developed Klinik Access, sent survey invitations to
the healthcare organizations that use their solution. Participation was voluntary and anonymous. To
encourage participation, 50 movie tickets were raffled off among the respondents (supervisors,
leaders, and professionals) of Omaolo Oirearvio questionnaire who submitted their email address in
a separate questionnaire. In addition, three tablet computers sponsored by Klinik were raffled off
among the Klinik Access users (supervisors, leaders, and professionals).
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Statistical analysis

Descriptive statistics and Cronbach’s alpha coefficients of internal consistency were computed for
all variables. Bivariate associations between the variables were examined using Pearson correlation
analysis and Wilcoxon rank sum tests. Linear regression analysis, adjusted for respondent age and
the health checker solution in question (“0” = Klinik Access, “1” = Omaolo Oirearvio), was used to
examine the associations between key variables.

The key variables of interest were support for the service, vision clarity, perceived efficiency
improvements, benefits for patients, and providing information about the service (monitoring and
orientation activities were not included in the analysis because they were not regarded as meaningful
predictors). Support for the service and providing information about the service were treated as the
outcome variables and analyzed in separate models. Because many of the predictor variables were
highly correlated, their relationships were also examined in separate models to avoid problems
caused by multicollinearity.30 All of the analyses were conducted using R version 3.6.1.31 Missing
data were handled by excluding cases pairwise (correlations) or listwise (regression).

Content analysis

The responses to open-ended questions were analyzed using content analysis, which can be applied to
various types of unstructured or semi-structured data to describe human experiences and perspectives
about a research phenomenon.32 First, one researcher (EL) read through the data several times before
starting the actual analysis, during which the text was coded according to correspondence with the
research questions. Short sentences were chosen as the analytical unit. Next, the researcher compared
the similarities and differences between the identified open codes to form sub-categories. In com-
pliance with the privacy statement and in order to protect participants’ privacy, another researcher
(OK) joined the analytical process after the raw data had been described as sub-categories. In the final
step, the sub-categories were grouped into categories and main categories, with both researchers
performing this step independently. The researchers discussed the similarities and differences in the
categories they had formed and ultimately agreed on the final version. The data were also quantified.

Results

Respondents

A total of 84 primary care leaders (54 using the Omaolo service and 30 using the Klinik service)
agreed to participate in the study and filled in the questionnaire. The sample was 90% female and
had a mean age of 51.8years (SD 8.20). The respondents worked as nurse leaders (81%, n = 68),
physician leaders (11%, n = 9), or leaders representing other healthcare professions (e.g., phys-
iotherapist, 8%, n = 7). The majority of the respondents worked in an immediate supervisor position
(77%, n = 65), while the rest worked either in middle or senior manager positions. The respondents
whose unit used the Omaolo Oirearvio SCs represented 24.6% of the estimated number of leaders.
The number of leaders using Klinik Access was not known, but the estimated response rate was
17.1% when we compared the number of all health professionals with the sum of the health
professionals and leaders responding to their own questionnaires.
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Factors associated with leaders’ support for SCs

Descriptive statistics and correlations between the study variables are presented in Table 1 and the
distributions of the variables at https://osf.io/s3e4v/. Among the predictor variables, vision clarity,
perceived efficiency improvements, and perceived benefits for patients were highly correlated
(r ranging from 0.67 to 0.73).

The results of the regression analysis, in which the associations between independent variables
and both leaders’ support for SCs and quality of informing were investigated, are presented in
Table 2. Vision clarity, perceived efficiency improvements, and perceived benefits for patients were

Table 1. Descriptive statistics and Pearson correlations (p values in parentheses).

Variable N M SD α 1 2 3 4 5 6 7

1. Leaders’ support 82 4.63 0.61 0.87 1
2. Vision clarity 83 4.51 0.59 0.78 0.44

(<0.001)
1

3. Efficiency
improvements

81 3.80 1.03 0.91 0.45
(<0.001)

0.73
(<0.001)

1

4. Benefits for patients 75 3.98 0.75 0.78 0.41
(<0.001)

0.67
(<0.001)

0.69
(<0.001)

1

5. Quality of informing 78 4.09 0.88 0.78 0.28
(0.01)

0.31
(0.006)

0.17
(0.14)

0.25
(0.03)

1

6. Monitoring 76 4.00 1.02 0.86 0.20
(0.08)

0.31
(0.006)

0.40
(<0.001)

0.44
(<0.001)

0.44
(<0.001)

1

7. Orientation activities 73 4.36 0.54 0.69 0.10
(0.41)

0.15
(0.22)

0.09
(0.46)

0.16
(0.21)

0.71
(<0.001)

0.55
(<0.001)

1

Note.M =mean, SD = standard deviation, α = Cronbach’s alpha. The scales of the variables ranged from 1 (fully disagree) to 5
(fully agree), and also included option 6 (I don’t know), which was removed from the analysis.

Table 2. Results of the linear regression analyses.

Predictor

Outcome Outcome

Leaders’ support
Quality of
informing

β p β p β p β p

Leaders’ support 0.22 0.048
Vision clarity 0.44 <0.001
Efficiency improvements 0.43 <0.001
Benefits for patients 0.41 <0.001
Age 0.02 0.862 0.03 0.757 0.05 0.612 0.24 0.028
Solution (Omaolo) �0.35 0.095 �0.14 0.543 �0.39 0.085 �0.35 0.124
N 81 79 73 77
R2 0.23 0.21 0.20 0.16

Note. All continuous predictors were mean-centered and scaled by one standard deviation. Statistically significant (p<0.05)
associations are shown in boldface.
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associated with leaders’ support for the service (β ranging from 0.41 to 0.44, p < 0.001). The leaders’
support for the service was associated with the quality of informing, that is, how well the leader
disseminated information about the service to their subordinates (β=0.22, p < 0.048). According to
Wilcoxon rank sum test, the respondents rated the Klinik service more favorably than the Omaolo
service in terms of their support for the service (M = 4.77 vs 4.55, p = 0.03), perceived efficiency
improvements (M = 4.17 vs 3.60, p = 0.02), monitoring service use (M = 4.57 vs 3.64, p < 0.001), and
providing support and orientation activities to encourage service use (M = 4.55 vs 4.24, p = 0.007).

Benefits and challenges associated with the SCs

Answers to open-ended questions (n = 69) regarding the perceived benefits and challenges of SCs
resulted in 214 lines of text. Primary care leaders identified slightly more challenges than benefits
when assessing the SCs. Most of the described benefits were related to health professionals’
perceived workload, workflow, and work processes. The most commonly mentioned benefit of
using SCs was the decreased number of phone calls and other contacts (e.g., visits to health centers),
which were linked to decreased perceived workload.

“When SCs are used effectively, they decrease the number of phone calls.”

“The time consumed on phone calls can be used for direct patient work.”

The use of SCs seemed to enhance the health professionals’ workflow and work processes in
some cases. For example, using the SCs accelerated the triage process. Because the patients filled in
the SCs prior to meeting health professionals, the professionals already had some information
concerning the patients and their conditions instead of starting from scratch. Leaders perceived it
was faster for health professionals to schedule appointment when they already had some infor-
mation concerning the patients’ condition, and in some cases, professionals were able to utilize
prefilled data when reporting to electronic health record. On the other hand, the most common
perceived benefit for patients was improved access to health services. SCs provided patients a new
way to contact their healthcare providers that involved a lower threshold than traditional care. In
addition, instructions for self-care were perceived to empower patients.

“[SCs] lower threshold for care, for example, when the young patients are seeking care for sexually
transmitted diseases.”

Based on the responses, the leaders felt that using SCs made their organization more modern,
which was especially important in face of the COVID-19 pandemic, as SCs enabled organizations to
better manage the challenges associated with this rapidly changing situation. The benefits for
organizations and management were related to responsiveness and management support. Im-
provements in the quality of informing were mainly related to useful reports for managing service
operations.

“This [the use of SCs] tells that the organization modernizes.”

Most of the described challenges were related to health professionals’ perceived workload.
Although SCs had the potential to decrease perceived workload via a reduction in phone calls and
visits, leaders occasionally felt that it was more effective for health professionals to contact patients
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via telephone to obtain more detailed information about their health status. Thus, SCs did not always
provide enough information, which introduced further tasks that, in turn, increased the profes-
sionals’ perceived workload.

“The SC does not exclude the need for specifying things over phone…”

SCs were also occasionally experienced as an extra task which disturbed professionals’ con-
centration. The responding leaders perceived several patient-related challenges, notably, some
patients with insufficient online skills or the lack of devices may not be able to use the service. In
addition, SCs were perceived to be especially complicated for elderly people to use.

“The clients are elderly people, who are not used to smart devices.”

Discussion

Principal findings in comparison with prior work

Leaders play an important role in supporting the use of eHealth solutions such as SCs. This study
aimed to describe primary care leaders’ experiences of using SCs. Vision clarity, perceived effi-
ciency improvements, and perceiving that the service benefits patients were all associated with
leaders’ support for the service.

Having a clear vision has previously been recognized as a pivotal component of the eventual
success of eHealth implementation.28 Our results are also in line with the earlier finding that leaders’
support for a service is associated with how well they provide information about the service to their
subordinates.14 As all leadership levels should communicate a clear vision and the goals of the new
service,21 it is important that all leaders support the service and communicate the clear vision further.
In this study, SCs seemed to support an organization’s strategy as they made organizations more
responsive to the current situation, that is, disruptions caused by COVID-19. According to another
study, SCs have been widely used in response to the COVID-19 pandemic.3 It is important that
leaders understand the vision so that they can inform health professionals about it.14 However, as
Ceney et al.8 noted, there exists confusion about the actual purpose of SCs, whether their purpose is
to help with patients’ information, improve the access to care or reduce service load, or the mixture
of all the previously mentioned. In our study, it seems that the leaders expect the mixture since the
perceived efficiency improvements and perceived benefits for the patients associated with their
support for the SCs service.

In this study, leaders perceived that SCs both improved and reduced efficiency, with the
challenges more commonly highlighted. In terms of benefits, leaders reported that SCs could
decrease the number of phone calls and other contacts, a finding which is supported by other study.33

However, it is important to note that the decreased number of phone calls was mentioned as a
possibility, yet numerous leaders felt that it was not always realized. For example, SCs provided
insufficient information in complex patient cases; as such, the health professionals would have to
call the patient by phone. It seems as though the leaders did not always identify efficiency im-
provements, which may decrease their support towards SCs. This is in line with a previous study in
which health professionals believed that SC caused extra work for them and was even a threat to
their professional autonomy.34 According to a recent systematic review, evidence on the clinical
effectiveness of SCs remains scant, and a majority of empirical investigations have reported that
these tools demonstrate poor diagnostic accuracy in relation to the skills of health professionals.9
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The poor accuracy of SCs may explain why certain leaders felt that they increased workload of
health professionals. In addition, there seems to be lacking knowledge of SCs benefits regarding, for
example, healthcare resources.8

Leaders’ perceptions of SC benefits for patients were associated with leaders’ support in the
current study. However, in a study concerning pre-implementation phase, the benefits for the patient
did not have a strong association with leaders’ support.14 It might be that the benefits for the patients
become more tangible and easier to see after the implementation. However, if the leaders would be
able to see the benefits in the pre-implementation phase, they might be able to argue for the benefits
of SCs for health professionals and provide them with more information. For health professionals,
the benefits for the patients seem to be an important source of motivation to use eHealth
solutions.27,35 According to a recent study, a large patient group perceived SCs as useful.10

However, there exists limited evidence on how patients react to advice provided by SCs.9

In our study, leaders identified several ways through which SCs benefit patients, for example,
increased accessibility to health services and a lower threshold for care. Increased accessibility and
lower threshold for care actualized because SCs were available around the clock and it was easier and,
in some cases, less embarrassing to use them instead of meeting health professional. However, these
benefits were not perceived as being available for all patients due to differences in information
technology skills and ownership of the required devices. For example, the leaders participating in this
study felt that elderly patients infrequently use SCs. An earlier finding that the users of SCs are more
likely to be young supports this result.9,36 In addition to age, health literacy may also limit the use of
SCs. For example, previous research has shown that patients with low health literacy are less likely to
use eHealth or perceive it as useful than other patients.37 It may be difficult for patients with low health
literacy to understand complex medical terms, and this should be noted when developing SCs and
marketing them to the general public. For example, the model presented by Bodie and Dutta38

suggests that patients with low health literacy could be supported through alternative forms of online
health information, such as content with text that is easier to understand.

The comparison of two SC solutions currently used in Finland revealed that one seemed to
receive more support than the other based on both quantitative and qualitative analyses. This might
be explained by several distinct differences between the solutions. For example, in contrast to
Omaolo Oirearvio, the Klinik Access solution also provides healthcare personnel with a triage tool
that suggests a diagnosis and urgency level for each patient. It also seemed to support strategic
management by providing good reports for the leaders.

Practical implications and future research

As our study has proposed, leaders are more likely to support the use of SCs when they have a
clear vision, and they perceive efficiency improvements and benefits for the patients. In ad-
dition, our study provides more detailed information about how leaders view SCs and their
benefits in clinical work. However, although our study provides some insights of the benefits
regarding the use of SCs, we suggest that more research should be targeted on this matter from
the viewpoints of patients, health professionals, and organizations. Our study also provides
some challenges concerning the use of SCs. Understanding these challenges is important to
develop more efficient eHealth solutions that support both the work of the employees and the
care of the patients and result in more evidence-based SCs and better standards for patients. In
particular, SCs should support health professionals’ and leaders’ work tasks, decrease their
workload, and benefit all the patients. The clinical work process should be redesigned to guide
patients in an efficient manner.
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The finding that leaders’ support towards SC may be influenced by the perceived benefits for
patients means that it would be important to also study the use of SCs from a patient’s perspective.
There seems to be a lack of knowledge regarding whether patients follow the advice that they gain
from the SCs.9 Leaders might be more supportive of SCs if they would fully understand the benefits
for patients. Moreover, this study provided evidence that SCs should be developed so that they
decrease health professionals’ workload instead of increasing them.

Limitations

Because the study was cross-sectional in design, no indications of causality can be determined from
the results. The relatively small sample size and use of self-reported measurements mean that the
reported associations between variables may be artificially inflated. Furthermore, as there is no
statistics of the leaders available, we do not know whether the demographic distribution was
representative. However, the sample covered all age groups, main professional backgrounds,
immediate supervisor, middle and senior manager positions, and most of the target units. It is
important to note that the content analysis was conducted independently by two researchers, which
strengthens the dependability of the analysis.39 However, these results may not be transferable to
other settings as various SCs are used across many healthcare contexts and for numerous purposes.
Since there was a difference between the value of the incentives raffled between the two groups, it
could have influenced the number of participants from each group. However, the value of the
incentive did not seem to impact on the response rates of the groups.

Conclusion

Our findings suggest that vision clarity, perceiving efficiency improvements, and understanding the
benefits for patients are associated with leaders’ support for the use of SCs. Furthermore, leaders
who support the use of SCs are more likely to provide information about the SCs to their sub-
ordinates. However, the leaders participating in this study reported that they experience more
challenges than benefits from the SCs currently implemented in their units. The presented results
indicate that the developers of SC solutions should focus more on features that decrease and/or
simplify health professionals’ workload as well as how the solution can benefit patients and
healthcare organizations.
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