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Abstract 

The Finnish national eHealth and eSocial strategy emphasizes citizens’ active role in promoting their own well-

being by improving information management and implementing self-management and online services. In the 

Emergency Hub, part of the Finnish online health portal (Health Village), an eTriage Service is being developed by 

ICT experts and healthcare professionals. To make the eTriage Service available to the public, the user interface 

must comply with relevant quality and safety regulations. The aim of this paper is to describe the recruitment 

methods used for eTriage Service usability testing and the feasibility of those methods. The results of the actual 

usability testing are not discussed in this article. Two different recruiting methods were combined: online recruit-

ing with remote testing and organized on-site testing occasions. A total of 219 volunteer end-users were recruited 

and 115 (52.5%) of them performed the usability testing. A better participation rate was achieved with organized 

on-site testing occasions, but the method consumed significantly more time and effort on the part of developers. A 

sufficient number and variety of end-users were recruited by combining different recruiting methods. Online re-

cruiting with remote usability testing helps reduce the costs and effort of developers but may require a longer 

period of time to achieve a sufficient number of testers. A complex or highly novel, self-performing test process 

without any support might affect negatively the number of testers available by the online recruitment. It also 

seems that usability testing for digital health services can be more attractive to healthcare professionals than to 

persons with no healthcare education background. 
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Introduction 

The current trend in Finland is to centralize the emer-

gency health care services. Because of this, distances 

increase between the units providing emergency care 

and the areas where people live. There is a need for 

new methods to guide citizens to the right health care 

services at the right time and to support remote and 

home care [1], so that emergency units serving an ex-

panding population base can deliver their services with 

quality outcome and patient safety in mind [2]. The 

Finnish Health Care Act (1326/2010) [3] and the Emer-

gency Regulation (583/2017) [4] oblige municipalities to 

provide the services needed to assess the need for care 
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and the urgency of treatment. The service can be ar-

ranged as a telephone service and can be supplement-

ed by other electronic services. The purpose of emer-

gency counseling is to provide the client with a 

healthcare professional’s view of the need for care, the 

urgency, and the choice of place of care [3,4]. Electronic 

health services are also seen to have an impact on the 

future development of emergency medical services. 

Decision-supportive systems and e-health portals for 

citizens can help reduce the number of non-urgent 

Emergency Medical Service missions and emergency 

department visits [5]. Citizens appreciate electronic 

tools that make it easier for them to choose the right 

health care services [6]. The perceived usefulness and 

ease of use of e-services, with savings in time and mon-

ey, have a positive effect on attitudes towards using e-

services and the intention to use them [7,8]. According 

to a Finnish survey [6], citizens use e-health services 

mostly to find general health information. The use of an 

electronic service channel was estimated to have saved 

on average 5.3 traditional contacts with health care per 

year. However, the report did not address the impact of 

the use of electronic service channels on the number of 

emergency department (ED) visits [6]. A Swedish study 

[9] found that Internet data can be used to forecast the 

number of ED visits. The correlation between the num-

ber of website visits between 6 pm and midnight on an 

online health care guide (Stockholm Health Care Guide) 

and the number of ED attendance the next day was 

significant [9]. It is likely that citizens use different kinds 

of eHealth portals to evaluate the cause of symptoms 

and need for treatment. This is in line with the goals of 

the Finnish national eHealth and eSocial Strategy 2020; 

one of its objectives is to support the active role of 

citizens in promoting their own well-being by improving 

information management and implementing self-

management and online services [10].  

 

Recruiting end-users for usability testing in e-health 

development projects 

The Finnish Emergency Hub is a digital health service for 

citizens and emergency department customers [11]. 

The Emergency Hub was built around the Health Village 

concept, which was part of the national Virtual Hospital 

2.0 Project [12] funded by the Ministry of Social Affairs 

and Health. The project took place between the years 

2016–2018 and the service is now maintained and de-

veloped further by university hospital districts [13]. The 

primary focus in developing the Emergency Hub is to 

support citizens’ own decision-making in acute health 

problems [11]. One upcoming service in the Emergency 

Hub is an eTriage Service, which is a nationally operated 

digital tool for assessing the need for emergency treat-

ment. The eTriage Service, an electronic database that 

contains 170 symptom- or injury-based recommenda-

tions, is being developed by healthcare professionals 

from Finnish university hospitals and the ICT depart-

ment of Helsinki University Hospital. The main purpose 

of the eTriage Service is to ensure that people suffering 

from an acute health problem are directed to the right 

place at the right time [11].  

As a result of digitalization, there are many different 

players and manufacturers on the market that bring 

healthcare applications to people [14]. In the EU, action 

has been taken to curb the system to ensure that the 

applications to be published are reliable, clinically and 

technically tested, and function as intended. The sys-

tem requires CE marking for all medical applications 

classified as medical devices [15] and compliance with 

the ISO13485 quality system [16]. To ensure that the 

eTriage Service user interface scores high in usability, 

meets the requirements set by EU regulations, and can 

be labeled as CE-marked medical software, usability 

testing by the real end-users of the service is needed. 

Usability testing by end-users has an important role 

when developing decision support systems for citizens 

even though testing with traditional methods is often 

found to consume resources, such as time, money and 

effort, on the part of the system developers [17,18]. 

When testing e-health services such as eTriage Service, 

the ability of the end-users to understand health infor-

mation or use different electronic services must be 

taken into account [6,17,19,20]. If the service is being 

tested only by experts it may cause bias in the usability 

problems that are related to the understanding of clini-

cal terms. It is also important to pay sufficient attention 

to sample size to achieve a diversity of testers that 

corresponds to reality [17].  
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According to current literature, there is no single meth-

odology for performing usability testing for health in-

formation technology solutions: the methods chosen 

vary between the technologies being tested [17,21,22]. 

Testing with a sufficient sample size in a controlled 

environment using conventional testing methods may 

prove impossible if the costs become too high. Reduc-

ing costs to an acceptable level without compromising 

the quality of testing [23] forces e-health service devel-

opers to consider new ways to recruit testers and con-

duct testing, often by combining different methods 

[17,22]. Recruiting enough end-users to participate in 

software usability testing and keeping the cost low 

enough can be challenging. One solution can be 

crowdsourcing, which has been found to reduce the 

obstacles related to resource constraints [18]. The key 

is that crowdsourcing system [24] enlists a crowd of 

humans to help solve a problem defined by the system 

owners. According to crowdsourcing principles, people 

can be recruited online among ordinary service users. 

Online recruitment and remote testing has been used 

when conducting usability testing [17,20,23,25], and 

also in controlled randomized trials of self-management 

health interventions [26].  

From the viewpoint of quality and usability require-

ments for electronic services [15,16], it is challenging 

that software development has not generally been the 

responsibility of health care professionals [27]. Imple-

menting the digitalization of public services [28] re-

quires the involvement of healthcare professionals in 

the development of digital health services, as was done 

in the Virtual Hospital 2.0 project [12]. In order to com-

ply with the Regulation for Medical Devices [15], the 

healthcare professionals involved in the development 

of services such as the Health Village will continue to be 

involved in the design and implementation of service 

platforms and user interface usability testing [12,14]. 

The aim of this paper is to describe the recruitment 

methods used for eTriage Service usability testing and 

the feasibility of those methods. The observations 

made can help healthcare professionals to understand 

the resources required by end-user recruitment for 

usability testing. The results of the actual usability test-

ing are not discussed in this article.  

Methods 

To test the eTriage service for usability and safety, a 

cost-efficient usability testing method was designed. To 

recruit voluntary eTriage Service end-users, two differ-

ent recruiting methods were combined, online recruit-

ing and remote testing and organized on-site testing 

occasions. As the end-users testing the service had to 

represent the actual target group of the eTriage Service, 

all end-users willing to perform the testing were ac-

cepted as usability testers. Testers were not compen-

sated for participating in the testing. A target was set 

that 50% of testers should use the eTriage Service for 

the first time and testers should represent all age 

groups (16 to over 60 years of age) among the real end-

users of the eTriage service. The background variables 

inquired were age, gender, and status of healthcare 

professional or student. Testing took place anonymous-

ly and no personal or identifier information from the 

testers was stored. Before testing, it was assumed that 

the recruitment of end-users at an older age would be 

challenging and therefore, on-site test occasions were 

prepared to recruit more people of a certain age group. 

For the eTriage Service usability testing, a total of ten 

different test cases were created based on the user 

interface product requirements and service risk as-

sessment. Only one test case was given to each tester. 

In order to perform the test, the end-user was asked to 

find a recommendation for the test case using the eTri-

age Service and to indicate the content of the recom-

mendation and the time it took to find it.  

 

Online recruitment and remote testing 

For online recruiting, an open invitation was published 

in the Emergency Hub’s own newsfeed and the Health 

Village’s social media channel (Facebook). To partici-

pate in the testing, end-users had to send an e-mail to 

the eTriage Service developers or register by leaving 

their email address with the Hotjar survey tool on the 

Emergency Hub website. After registration, the tester 

was sent an e-mail that included instructions for per-

forming the testing, the testing material, and an elec-

tronic test form. The electronic test form was imple-

mented using the Questback survey tool. In order to 



    

SCIENTIFIC PAPERS 

 

 

6.11.2019    FinJeHeW 2019;11(4)  314 

perform the testing, the end-user had to have a work-

ing Internet connection and a terminal (smartphone, 

tablet or computer) suitable for testing. The e-mail was 

in most cases sent to testers within 1–4 days of regis-

tration. The recruitment of testers lasted 49 days and 

ended when the limit of 100 testers was reached. 

Testers performed the test remotely and independently 

with the production version of the eTriage service user 

interface. The e-mail sent to the testers contained a 

direct link and a QR code (abbreviated from Quick Re-

sponse Code) [29], to the user interface of the eTriage 

Service and the electronic test form. The QR code was 

designed to help the testers using a mobile device 

(smartphone or tablet). The e-mail sent to the testers 

reported a personal tester identifier (ID) to select a 

specific test case for the electronic test form. However, 

the individual tester could not be identified by the ID. 

The testers performed the testing on the terminal of 

their choice. After performing the testing, the testers 

completed the electronic test form and returned it to 

the service developers. 

On-site recruiting and testing 

In addition to the online recruiting and remote testing 

we carried out five different on-site test occasions in 

different parts of Finland, where service developers 

were on site to recruit testers and to conduct testing by 

end-users. The end-users were recruited in public plac-

es such as a shopping center, hospital lounges or wait-

ing areas (Table 1). Developers provided the terminal 

(smartphone, tablet or computer) to be used in the 

testing, or testers could use their own device. The usa-

bility testing was carried out at the on-site test occa-

sions the same way as the testing performed remotely 

by using the production version of the eTriage service 

user interface and the electronic test form. At the on-

site test occasions, the testers could fill out the elec-

tronic test form themselves, or they could think aloud 

and the developer would fill out the form based on 

what the tester said. Developers gave the testers the 

same information that was sent in the e-mail in remote 

testing. After beginning the testing, the tester was not 

provided with any extra guidance on performing the 

testing. To maintain the voluntary nature of the testing, 

testers were allowed to stop the testing at any time. 

After completing the given test case, the tester sent the 

electronic test form to the developers. 

 

 

Table 1. Testing occasions and the number of end-users recruited on site. 

Site Testing  

occasions 

(n) 

Duration 

 

(h) 

Developers  

on-site  

(n) 

End-users 

recruited 

(n) 

Completed  

test forms  

(n) 

Response  

rate  

(%) 

Oulu 1 4 2 19 17 89 

Tampere 1 3.5 2 16 16 100 

Turku 2 7 1 19 19 100 

Helsinki 1 1.5 3 11 9 82 

Total 5 16 8 65 61 94 
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Ethics 

The end-user testers were asked to consent to the test-

ing and were informed about the voluntary nature of 

the participation and the intended use of the results. 

The principles on the guidelines of the Finnish Advisory 

Board on Research Integrity [30] were followed. 

 

Results 

A total of 219 end-users were recruited for the eTriage 

service usability testing and 115 volunteer end-users 

participated in the testing. Two of the returned test 

forms had to be discarded due to inaccuracies in com-

pleting the test form. The overall response rate was 

52.5%. Of those who performed the testing, 82.0% 

reported using the eTriage user interface for the first 

time. Of the testers, 54.0% reported having performed 

the test on a computer, 27.4% on a smartphone, and 

18.6% on a tablet. Of those recruited, 154 were recruit-

ed with the online method. The test material and the 

electronic test form were sent to all end-users recruited 

online. The test form was returned by 54 (35.1%) online 

testers. The number of end-users recruited at on-site 

test occasions was 65. However, not all of them com-

pleted the testing. The test form was returned by 61 

(93.8%) end-users recruited on-site. The time spent by 

developers on conducting the testing was on average 9 

minutes per returned test form with the online method 

and on average 26 minutes per returned test form at 

the on-site occasions.  

Of those who correctly performed the eTriage service 

user interface testing (N=113), 72.6% were women and 

27.4% were men. More than half of those who per-

formed the testing were 40 years or older (63.7%). 

There was some difference in the age distribution of 

testers recruited by different recruitment methods. 

More testers less than 30 years of age were recruited 

on-site than with the online method. Similarly, the 

proportion of over 60-year-olds was higher among on-

site recruits than those recruited by the online method. 

By combining recruitment methods, a sufficient number 

of end-users was recruited from all age groups. It would 

have been possible to target the selection of testers at 

a certain age group by the on-site recruiting method, 

but this was not necessary in this case. More detailed 

figures on the gender and age distribution of testers by 

different recruitment methods are shown in Table 2.  

 

 

Table 2. Distribution of age, gender and professional status of testers in different recruitment methods. 

 Age groups 
 16–29 
years 
n (%) 

30–39 
years 
n (%) 

40–49 
years 
n (%) 

50–59 years 
n (%) 

over 60 
years 
n (%) 

All testers 
n (%) 

Online method  6 (11.5%) 15 (28.8%) 11 (21.2%) 15 (28.8%) 5 (9.6%) 52 (46.0%) 
Men  2 (15.4%) 4 (30.8%) 3 (23.1%) 3 (23.1%) 1 (7.7%) 13 (25.0%) 

Women 4 (10.3%) 11 (28.2%) 8 (20.5%) 12 (30.8%) 4 (10.3%) 39 (75.0%) 
Professional or student 6 (18.8%) 11 (34.4%) 7 (21.9%) 6 (18.8%) 2 (6.3%) 32 (61.5%) 

Layman 0 (0.0%) 4 (20.0%) 4 (20.0%) 9 (45.0%) 3 (15.0%) 20 (38.5%) 
On-site occasions  13 (21.3%) 7 (11.5%) 20 (32.8%) 8 (13.1%) 13 (21.3%) 61 (54.0%) 

Men  3 (16.7%) 2 (11.1%) 4 (22.2%) 4 (22.2%) 5 (27.8%) 18 (29.5%) 
Women  10 (23.3%) 5 (11.6%) 16 (37.2%) 4 (9.3%) 8 (18.6%) 43 (70.5%) 

Professional or student 11 (30.6%) 2 (5.6%) 18 (50.0%) 4 (11.1%) 1 (2.8%) 36 (59.0%) 
Layman 2 (8.0%) 5 (20.0%) 2 (8.0%) 4 (16.0%) 12 (48.0%) 25 (41.0%) 

All testers 19 (16.8%) 22 (19.5%) 31 (27.4%) 23 (20.4%) 18 (15.9%) 113 (100%) 

 

  



    

SCIENTIFIC PAPERS 

 

 

6.11.2019    FinJeHeW 2019;11(4)  316 

Of those who performed usability testing (N=113), 

60.2% were healthcare professionals or students. The 

proportion of healthcare professionals was higher than 

the proportion of laymen (people with no healthcare 

education) with both recruiting methods. Professionals 

and students were more often recruited with the online 

method (61.5%) than on site (59.0%). Detailed figures 

on distribution of healthcare professionals or students 

and laymen by different recruitment methods are 

shown in Table 2. 

 

Discussion 

A total of 219 volunteer end-users were recruited, of 

whom 51.6% performed the usability testing of the 

eTriage service. However, the response rate of end-

users recruited by the online method was rather low 

(33.8%). Conclusions on the reasons that led to the 

disappearance of registered end-users cannot be made 

on the basis of the results. Whether the content of the 

e-mail sent to the testers was too massive or the testing 

too difficult for end-users recruited by the online meth-

od who were not familiar with the idea of detailed test-

ing of a software interface remains to be considered. 

Testing the usability and safety of the user interface 

might require more activity than just commenting on 

the features of the software. According to Emergency 

Hub’s user statistics, over 75% of the monthly users of 

the Emergency Hub use the online service on a mobile 

device. However, in the eTriage service usability testing, 

more than half (54.0%) of all testers reported having 

used a computer for testing. On a mobile device, per-

forming the testing required transition between two 

open tabs: the eTriage service user interface and the 

electronic test form. This may have made testing too 

challenging for mobile users. In order to identify the 

reasons for opting out of testing, it would be necessary 

to send a questionnaire to those recruited by the online 

method to find out how the respondents perceived 

testing the service with the selected methods.  

With the selected recruiting methods, enough end-

users were recruited to test the eTriage service usabil-

ity, and the target for the age distribution was also 

achieved. The proportion of testers at the extreme ends 

of the age range, under 30 and over 60, was sufficient. 

In testing digital health services, it is important to con-

sider usability factors also for older people, not just for 

average users of electronic services [19,20]. Monthly 

user statistics for the Emergency Hub show that women 

are generally more active users than men. The differ-

ence in gender activity was also reflected in the results 

of eTriage usability testing recruitment. However, in a 

survey of the use of electronic services in Finland, the 

participation rate of women was not significantly dif-

ferent from that of men [6]. The majority of end-users 

participating in the testing reported using the eTriage 

service user interface for the first time. For usability 

testing [31], the application to be tested must not be 

too familiar to the testers.  

More than half (60.2%) of the end-users who per-

formed the testing reported that they were healthcare 

professionals or students. In addition to a shopping 

center, on-site occasions were held in lobbies and wait-

ing areas for hospital customers. Likewise, the online 

recruitment focused on the Health Village website, the 

content of which is primarily targeted at laymen, i.e. 

ordinary citizens [6]. The result may be explained by a 

phenomenon specific to the crowdsourcing method, 

whereby people commit more to a task that is meaning-

ful to them [24]. For healthcare professionals, testing 

new health innovations can be more natural than for 

laypeople. As users, healthcare professionals are famil-

iar with the background and can more easily concen-

trate on the workflow matters in the user interface. On 

the other hand, they do not necessarily see the obsta-

cles and possibilities for misunderstanding that a lay-

man may encounter [19,20].  

The benefits of online usability testing [32] are that 

there are no costs for the venue, traveling or support 

personnel and it is a fast and easy way to deliver the 

testing materials and collect results [17,18,24]. Theoret-

ically, online testing is scalable and enables increasing 

the size of the test population without additional costs. 

On the other hand, online testers are left without active 

support and their motivation is not supported. The 

diversity of users is also sporadic. At testing occasions 

with a selected test population, the diversity of users is 

more controlled. The testers can be supported directly 
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and their motivation is augmented. As a disadvantage, 

the cost of organizing testing sessions is higher and due 

to time constraints, only a limited population can par-

ticipate at a time. In the eTriage Service usability test-

ing, the on-site recruiting consumed more than twice 

the time on the part of the developers than the online 

recruiting.  

 

Conclusion 

The development of e-health services requires the in-

volvement of healthcare professionals in the develop-

ment of services together with ICT experts. To ensure 

high-quality and safe services, healthcare professionals 

should understand the details of service usability test-

ing. Service developers often have to choose recruit-

ment and testing methods according to the available 

resources (time, money, and effort). A sufficient num-

ber and variety of end-users can be recruited by com-

bining different recruiting methods. Online recruiting 

and remote testing helps reduce costs and effort but 

may require a longer period of time due to the low 

participation rate. A complex or highly novel, self-

performing test process without any support from the 

developer might affect negatively the number of testers 

available by the online recruitment. It also seems that 

usability testing for digital health services can be more 

attractive to healthcare professionals than to persons 

without healthcare education background. The effec-

tiveness of the online method could possibly be im-

proved by optimizing the test material in use, for exam-

ple through a partially automated testing form, which 

reduces the amount of work remaining for the tester 

and increases the attractiveness of participating in the 

testing. 
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