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Abstract

The purpose of the thesis was to study the state of usability and workload of video-based telemedicine software when
subjects use three different software utilized in healthcare and gather information about what makes usability good
or worse in telemedicine software. The thesis was a part of DigiSote and OSSI projects funded by the ELY Center of
South Savonia from the European Social Fund and the Ministry of Social Affairs and Health.

The method of the thesis was to act a made-up video-based telemedicine visit for control visit for high blood pressure
where the subject would perform as a patient. Every participant conducted the same telemedicine visit with three
different video-based telemedicine software and after using each software the questionnaires were answered. The
questionnaires were Telehealth Usability Questionnaire (TUQ) and NASA Task Load Index Test (NASA-TLX). Also, in the
end of the test qualitative comments were gathered from the participants. There were 21 participants taking part in
the study, and they all were teachers or students at South-Eastern Finland University of Applied Sciences (XAMK)

The state of usability was found good. The tested software received average results 4.35 + 0.80,3.39 + 1.16 and 4.13
0.84 from TUQ. The modified Telehealth Usability questionnaire used in the thesis evaluated the usability with Likert-
scale from 1 to 5, 5 being the most positive option. Also, the workload while performing different tasks in made-up
telemedicine visit was low. In NASA-TLX questionnaire the average results were 1.30 £ 0.54, 2.24 +1.10 and 1.62
0.84 with scale from 1 to 5, 1 being the least workload. Still, there were some differences in the usability of the soft-
ware. The most significant differences were in the Ease of use and learnability section of TUQ. The cause of this may
be in login-phases of software. For example, software 2’s login-phase received bad qualitative comments and soft-
ware 2 received the lowest average score in Ease of use and learnability section. The lowest difference was in the In-
teraction quality-section, but this was mainly because the communication with the doctor was made-up.

The results of the thesis contain some limitations; all users had higher education background and therefore the results
cannot be generalized to make assumptions on whole population-level concerning the usability of video-based tele-
medicine software. The results also indicate the state of usability during the first-time when using the software tested
in this study.
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Tiivistelma

Opinndytetyon tarkoituksena oli tutkia kolmen eri terveydenhuollossa videotapaamiseen kaytettavien ohjelmistojen
kaytettavyyttd ja kuormittavuutta. Tarkoituksena oli myos kerata tietoa ohjelmistojen kaytosta ja selvittdd, mika tekee
videotapaamisien kdytettavien ohjelmistojen kaytettavyydestd hyvia tai huonoja. Opinnaytetyo tehtiin osana DigiSote-
ja OSSlI-hankkeita, joita rahoitti Eteld-Savon Ely-keskus Euroopan sosiaalirahastota ja Sosiaali- ja terveysministerio.

Opinndytetyon menetelmana oli jarjestda keksitty ladkarin etdvastaanotto, jossa kommunikaatio tapahtuu videon
kautta. Vastaanoton aiheena oli korkean verenpaineen kontrollikdynti ja koehenkil6 toimii potilaana. Jokainen koe-
henkiké suorittaa saman etakdynnin kolmella eri vdeo-ohjelmistolla ja jokaisen ohjelmiston kayton jalkeen tayttaa ky-
selyn, joka koostui Telehealth Usability Questionnairesta (TUQ) ja NASA Task Load Index’istd (NASA-TLX). Kun koehen-
kilo oli suorittanut etakdynnin kaikilla kolmella ohjelmistolla, koehenkildlta pyydettiin laadulliset kommentit
ohjelmistojen kaytosta. Tutkimukseen osallistui yhteensa 21 koehenkil6a ja koehenkil6ina olivat Kaakkois-Suomen
ammattikorkeakoulun (XAMK) opettajat ja opiskelijat.

Kaytettavyys arvioitiin hyvaksi tutkimuksessa. TUQ-osiossa ohjelmistot saivat arvosanat 4.35 £ 0.80, 3.39 + 1.16 and
4.13 + 0.84. Muokatussa TUQ-kyselyssa kaytettiin Likert-asteikkoa 1-5, jossa 5 oli positiivisin vaihtoehto. Ohjelmisto-
jen kdytté huomattiin tutkimuksessa kuormittavuudeltaan alhaiseksi. NASA-TLX-osiossa ohjelmistot saivat arvosanat
1.30+0.54,2.24 + 1.10 and 1.62 *+ 0.84 asteikolla 1-5, jossa 1 oli vaihtoehdoista kaikkein vdhiten kuormittavin. Kui-
tenkin ohjelmistojen valilla huomattiin eroja. Huomattavin ero oli TUQ-osiossa Kayton helppoudessa ja opittavuu-
dessa. Tdma ero saattoi johtua ohjelmistojen erilaisista sisddankirjautumisista. Esimerkiksi ohjelmisto 2:n sisdaankirjau-
tumisvaihe sai huonoja laadullisia kommentteja seka kyseinen ohjelmisto sai myds huonoimmat arvosanat kaytén
helppous- ja opittavuuskysymyksissa. Pienin eri ohjelmistojen valilla huomattiin vuorovaikutuksen laatukysymyksissa.
Tama johtui mahdollisesti siitd, ettd kommunikaatio keksityssa etdavastaanotossa oli suunniteltu etukateen.

Opinndytetyon tulokset sisaltavat jonkin verran rajoituksia. Koehenkil6illa oli korkeakoulutaustaa, joten tuloksia ei voi
verrata koko vaestdn osalta. Tulokset kertovat myds ainoastaan kaytettavyyden ja kuormittavuuden, kun kayttaja
kayttaa kyseisid ohjelmistojen ensimmaisen kerran.
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Kaytettavyys, kayttajakokemus, kayttajakeskeinen suunnittelu, etdpalvelut, videovalitteinen vastaanotto,
terveydenhuolto

Muut tiedot (salassa pidettavait liitteet)

n/a



Contents

R 111 o T L1 T 4o T U 5
1.1 eHealth and telemediCine .......ccoouiiiiiiiii e 5
1.2 Video-based telemedicine appoinNtMENTS.........uvviieiiiiiciiee e 6

7 =YY= ] o N 6
2.1 RESEAICH QUESTION c.uitiiie ittt ettt et e e s e e e s s bae e e s s staeeeeaanaeee s 6
2.2 Projects Of this r€SEarCH........ii i e 8

2.2.1 DigiSOte-ProJeCT .o, 8
2.2.2 L0 1Y o o ) [T oL 8

3 Human-Computer INteraction .......cceivuiiiiiiniiniiieiieiiiiiicieiiieenessssssssses 9

L R U LY 1 1 [ oY NS 11
4.1 What affects USability?.....ccceeiie e e 14
4.2 Effects Of USADIlITY ..occeeiee e 16
4.3 Complexity on designing usable SOftWare ........cccocuveeiiiciieee e 19

5  Usability QUESEIONNAIIES.......civeeiiieeirieniirenertieetenneereaseerenseernseerensessnssessnsessensessnsnssenne 20
5.1 Telehealth Usability Questionnaire (TUQ) ......ceeeeeuuiireiiiiieeeeciieee e e e e e e 20
5.2 Nasa Task Load Index Test (NASA-TLX) ...cceeicuuiririiiieeeiiiieeeeesireeeessieeeeesirneeessnveeesennenes 22

6  Usability of video-based telemedicing Visits ........ccceereenierencrrencirenrereennereeneerenneeeenneennns 23

7  Research method...........ooiiiiieiiiiiiiiiiiiccr e 26
7.1 SOFtWare in reSEAICR .....ii it 29

711 SOFEWAIE L.t 30
71,2 SOFEWAIE 2.t 31
7.1.3  SOFEWAIE 3. 33
0 - T (ol o - | 35
7.3 Statistical @NalYSiS....eeie i e e e 36
A = Y or= | I T o = | LY A O PUURRRU 36

8  RESUIES... it 37

8.1 Telehealth Usability QUEStIONNAINE. .......cevviiiiiieeee e 37
8.1.1 Ease of use and [€arNability .........cooviiiiriiiieeiiiicceeee e 38
8.1.2 INEEITACE QUAITLY .oeeeeeiiei ittt e e e e rer e e e e e e s enanbrreeeeeeeeees 41
8.1.3 INEEraCtioN QUATITY .ovieeeieiiieeeee e e e e e eabb e e e e e e eeas 44
8.1.4  Satisfaction and fULUIE USE........covuiiiiiiiiiiiieieeeeeeeee e 47

B2 INASA-TLX ettt ettt ettt ettt ettt e b e s a b e e bt e eab e e bt e e abe e bt e eab e e bt e ebe e bt e enbeeaneeebeenneeans 50

8.3 Participants’ PrefEr@NCES .....uuueiiiiiiiieciieeee et e e e e e e e 54



8.4  Participants’ COMMENTS .....uuvviiiiiiiieiiiiieree et e e eesbbrr et e e e e e eearbrereeeeessesnnsraesees 55

£ N 0 1T ol U o T o N 55
S 0 O £7 Y o 111 Y PR 56
9.1.1 Ease of use and 1earnability ........ccccveieieiiie i 58
9.1.2 INTEIrface QUANILY .vvveeeieiiiee e e e s e e s s aae e s s eare e e e s e 58
9.1.3 INTEraction QUAlITY ..cccoeeiiee i e e 59
9.1.4  Satisfaction and fULUIE USE.......ceiiiiiiiiiiiiie ettt 60
0.2 WOIKIOA ... ittt ettt et et b e e e e 60
9.3 Participants’ PreferEnCeS .... .o iiii e e e 61
S (=1 11 oY | 1 Y SRR 62
S T W 11 1 = L (o] o PP PRSPPI PPPT 63
9.6 Further research and developmeNt ... 63
0.7 CONCIUSION 1.ttt s e s sab e e s eab e e s 64
(2= =T T o ol 65
1Y o] e 1=T o e [ of T3 RTN: 71
Appendix 1. Telehealth Usability QUESLIONNAITE ....ccceiieeiiiiieiee e 71
Appendix 2. NASA-TAsK LOAA INAEX.....ccciuriiieiiiiieeiiiiee e crtee e estree e ssiee e e e e e s aaae e e e saaeeeeenns 75
Appendix 3. Preferences qUeSTiONNAIre......cccccuviii it e e e 76
Appendix 4. Manuscript With SOftware 1 ... 77
Appendix 5. Manuscript With SOftWare 2 ... 78
Appendix 6. Manuscript With SOFtWare 3 ... 79
Figures
Figure 1: Human-computer interaction and related research fields..........ccccoeevvrreeeeeieeiecccnnnnen. 9
Figure 2: The user experience construct and its COMPONENtS......cccvviieeeeeeieicciiiiireee e, 11
Figure 3: Nielsen’s usability MOdel ........coooviiiiiiie e 12

Figure 4: Two versions of mobile phone: (a) aesthetically unappealing design and (b) aesthetically
appealing design used in the study of Sonderegger et al. (2012) ......ccovvvevvrrereeeeeeiiiicrirreeeeeeenn, 15

Figure 5: Technology acceptance model (TAM) adapted from Davis (1993) ......cccceecvvveeecnnennnn. 16
Figure 6: Model of the attributes of system acceptability adapted from Nielsen (2010, pp.25)17

Figure 7: Butterfly-ballot in the presidential election in 2000 .........ccceeveeeeeieciiireeeeee e, 18
Figure 8: Telehealth Usability QUeStIONNAIre ......ccceieeiciiiiieeee e 21
Figure 9: Research SitUatioN............uuiiiiiii it e e et e e e e e e e nraeaeees 27
Figure 10: ReSearch MEthod ........ccvvvviiiieiieiccirieeeee ettt eerrrree e e e e e st ree e e e e e s s e anraeaeees 28

Figure 11: Accessing the video meeting with software 1........cccooociiieieiiic e, 30



Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24.
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34.
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44.

Meeting view of patient with software 1 .......cccceeeiiiiiiiiiiieeieieeeee e, 31

LOZIN With SOFEWAIE 2...eiiiiiiiee e e e s e s s naaeeeeas 32
Meeting view of patient with software 2 ........cccoccvieeiieiiee e, 33
Downloading Vidyo web-plugin part 1 .......cccuvveiieiiii i 34
Downloading Vidyo web-plugin part 2 ........ccceeieiiiieeiiniiiee e 34
Meeting view of patient with software 3 ..o 35
Total average results and deviations of Telehealth Usability Questionnaire............ 37
Average results and deviations of ease of use and learnability ..........ccccceeivriieeennnns 39
Average results and deviations of question 1 of TUQ ......cccccvvveiiiiieeeiniiieee e 39
Average results and deviations of question 2 of TUQ .....cceeoviiciiiiiieiiii e, 40
Average results and deviations of question 3 of TUQ ......ccccoveeiiiiiieeeciiiee e 40
Average results and deviations of interface quality ......ccccoecvveeiiiciei i, 41
Average results and deviations of question 4 of TUQ .......cccceeeieiiiieeiiciiee e 42
Average results and deviations of question 5 of TUQ .....cccoovveciiiiiieiiii e, 42
Average results and deviations of question 6 of TUQ .......ccccvvviiiiieeeiiiiieee e 43
Average results and deviations of question 7 of TUQ ......cccccvvviiiiciveeeeviiieee e 43
Average results and deviations of interaction quality......c.cccoeeeiiiieeiiiiiiiceeee, 44
Average results and deviations of question 8 of TUQ .......ccccvveiviiieeeiiciieee e 45
Average results and deviations of question 9 of TUQ ........coovvevivieeeeeeeeiiiccinrreeeeeee, 45
Average results and deviations of question 10 of TUQ .......ccceccviiiieeeeii e, 46
Average results and deviations of question 11 of TUQ .......coocccviiiiieeiii e, 46
Average results and deviations of satisfaction and future use ......cccccccoevecvnvveeneennn. 47
Average results and deviations of question 12 of TUQ .......ccocccviivieeeeiiiccciiieeeee, 48
Average results and deviations of question 13 of TUQ .......ccoccviiviieeiii e, 48
Average results and deviations of question 14 of TUQ .......ccoocvcvreeeeeeeeeecccinrreeeeeeenn, 49
Average results and deviations of question 15 of TUQ .......cccccevvveeeeeeeeieiccinrreeeeeeen, 49
Total average results and deviations of NASA Task Load IndeX ......ccceevvvccnvviiennennnn. 51
Average results and deviations of mental demand of NASA Task Load Index........... 51
Average results and deviations of physical demand of NASA Task Load Index ........ 52
Average results and deviations of temporal demand of NASA Task Load Index....... 52

Average results and deviations of performance of NASA Task Load Index............... 53
Average results and deviations of effort of NASA Task Load IndeX.......cccecvvvveerennn. 53

Average results and deviations of frustration of NASA Task Load Index .................. 54



Tables

Table 1: 10 usability heuristics according to Nielsen ..........ceeeviviieccciieee e, 13
Table 2: NASA Task Load Index-questionnaire adapted from Hart (2006).........ccccceevveerveeennenn. 23
Table 3: Testing order of software for different groups........cccuveeivciee e, 26
Table 4: Participants’ references of tested software.........ccccccuvveiieiiiie e, 54

Table 5: Examples of participants’ qualitative comments about tested software. The comments are
translated from Finnish t0 ENGlISh. .....ueiiiiiiiii e 55



1. Introduction

There is a clear need for digital services in health and social care sector. According to Hypponen et
al. (2018), the citizens see that multiple benefits can be achieved with digital services and those
can be more efficient care, for example money and time savings compared to on-site visits. How-
ever, the biggest obstacles for digital services are that on-site visits can be replaced with digital
services, the terms of use and manuals are too difficult, and users lack ability to use digital ser-
vices. Hypponen & limarinen (2016) have also found out usability is also one obstacle. There is also
a clear lack of knowledge about the usability and accessibility of digital services used in health and

social care.

The thesis brings more in-depth knowledge about the state of usability of video-based telemedi-
cine software used in healthcare. The research was a part of DigiSote and OSSI projects and the
projects were funded by the ELY Center of South Savonia from the European Social Fund and the
Ministry of Social Affairs and Health. More information about these projects can be found in chap-

ter 2.2.

1.1 eHealth and telemedicine

eHealth is the top concept of digital systems and services used in healthcare. eHealth can mean
different things such as electronic health records (EHR’s), electronic prescriptions, remote consult-
ing or electronic decision support and it contains different sub-concepts, one of which is telemedi-
cine. Telemedicine means treatment and care that is given remotely (Reponen, 2015). Telemedi-
cine can mean communicating via audio and video and it can be synchronous or asynchronous.
Asynchronous telemedicine is mostly used when direct communication is not required between,
for example a patient or a physician. The early telemedicine was mostly asynchronous but as tech-
nology has evolved the use of synchronous communication has increased. Synchronous communi-
cation can be educationally based, physician consulting another physician or patient visiting physi-
cian at a distance. Also, remote monitoring of blood pressure or blood sugar levels can be seen as

a form of telemedicine (McGowan, 2008).



1.2 Video-based telemedicine appointments

Video-based telemedicine appointments are executed so that the physician communicates via
video and the patient is alone or with another healthcare professional. Video-based telemedicine
allows both physician and patient to effectively communicate with geographical separation using
devices such as smartphones, tablets or webcam enabled computers. (Reponen et al., 2015;
Dhahri et al., 2020). According to Rodriquez et al. (2021), the coronavirus disease pandemic has
increased the use of telemedicine, both video and telephone visits. Comparing video and tele-
phone visits shows that video visits allow a physical examination and a more personal connection
between a physician and a patient. On the other hand, video visits require a video-enabled device,
digital literacy and broadband internet access which may be an issue for some. (Rodriguez et al.,
2021) For effective video visits the telemedicine system must provide adequate quality video and
audio in real-time so that visits are much like onsite face-to-face consultation experience (Malindi,

2011).

Telemedicine visits have been shown to have many benefits. Qiang & Marras (2015) conducted a
survey of 34 patients with Parkinson’s disease who had telemedicine experience. They found out
that patients reported saving an average $200 (CAN) and 209 minutes in travel time due to tele-
medicine (Qiang & Marras, 2015). In the research of Nord et al. (2019) 650 patients were surveyed
after receiving care from an on-demand telemedicine program with an emergency physician. Nord
et al. (2019) inquired patients about alternative care to telemedicine visits that they had and
found out that 70 patients would have done nothing, and they would not have seen an emergency
physician. Nord et al. (2019) determined the cost impact of the on-demand telemedicine visit and
outcome of that was net cost savings per telemedicine visit was calculated to vary from $19 - $121
(USA) per visit. Results of the research of Nord et al. (2019) follows the results of the research of
Qjang & Marras (2015) on cost-savings and raises the possibility that telemedicine video visits in-

crease the patients' access to healthcare services.

2 Research

2.1 Research question

Despite several research in the world agreeing that patients feel generally satisfied with telemedi-

cine visits via video (Agnisarman et al., 2017; Layfield et al., 2020; Patel et al., 2021; Thelen-Perry



et al., 2018), there is still a lack of Finnish research in that area. There is no clear vision if the
video-based telemedicine software in Finland are usable for meeting healthcare personnel in the
distance. Because of a lack of vision there also is not any clear rules or guidelines on how to design
usable software for video-based healthcare meetings and what could be potential stumbling
blocks. Those studies that have been made about the usability of video-based telemedicine soft-
ware have been made outside Finland and usability being a cultural issue makes it hard to reliably
apply those studies directly to Finnish circumstances. That is why it is necessary to have direct

feedback from patients about the usability of software used in healthcare video-visits in Finland.

The aim of this research is to study the usability of video-based telemedicine software when pa-
tients use three different software used in healthcare and gather information about what makes
usability good or worse in telemedicine software. This study was part of two different projects
that are introduced in chapter 2.2. The software tested in this research were used in these pro-
jects, which was the reason they were part of the study. As a result of this study healthcare provid-
ers can see if patients are able and feel comfortable to use video-based software in Finland and
software providers are able to get guidelines for designing usable software for video-based meet-
ings to healthcare appointments. The aim of this research is to purely focus on the usability aspect

of video-based telemedicine software and not for example on information security.

Research question 1: What is the state of usability of tested video-based telemedicine software

from a patient's point of view?

Hypothesis 0: The patients feel comfortable using telemedicine software and the perceived usabil-
ity is good. This has been the case in different studies outside Finland (Agnisarman et al., 2017; Pa-

tel et al., 2021; Layfield et al., 2020; Thelen-Perry et al., 2018)

Hypothesis 1: The state of usability is bad, and patients do not feel comfortable using telemedicine

software.

Research question 2: What affects usability negatively in video-based telemedicine software from

a patient's point of view?



Hypothesis 0: The negative effects have been in initiation phase or with bad connection that re-
flects audio and video that has shown in the research of Agnisarman et al (2017) and Thelen-Perry

et al. (2018).

Hypothesis 1: The negative effects cannot be targeted.

2.2 Projects of this research
2.2.1 DigiSote-project

DigiSote-project was a social and healthcare digitalization project in South Savonia, which aim was
to develop skills and competences of social and health sector personnel as users of digital applica-
tions and as developers of digital services and work processes. The project also carried out for ex-
ample experimenting and modeling video-based telemedicine visits in health and social care, de-
veloping children’s and youth’s self-services with digital applications and created a model for the
introduction of digital technology for professionals. The completion time of the project was be-
tween 2016 and 2018 and the partners were South-Eastern Finland University of Applied Sciences
which was the administrator of the project, Diaconia University of Applied Sciences, The South
Savonia social and health care authority (Essote) and East Savonia healthcare district (Sosteri).
DigiSote-project was funded by the ELY Center of South Savonia from the European Social Fund

(Eura2014, n.d),

2.2.2 OSSl-project

In the OSSI-project (in Finnish: Eteld-Savon asiakaslahtdinen palveluohjausverkosto ja osaamisk-
eskus omais- ja perhehoitoon) the aim was to develop more equal, coordinated and rise of ex-
pense restrained family care. As a result of the OSSI-project an OSSI-center was created to South
Savonia, where family caregivers can seek counselling and guidance. Also, digital solutions in fam-
ily care were developed in this project. There was a total of 13 partners in this project such as
South Savonia social and health care authority (Essote) which was the administrator of the project,
South-Eastern Finland University of Applied Sciences, Diaconia University of Applied Sciences and
East Savonia healthcare district (Sosteri). The project was funded by the Ministry of Social Affairs

and Health (XAMK, n.d).



3 Human-Computer Interaction

Human-computer interaction (HCI) is a research field that studies designing, evaluating and execu-
tion of interactive computer systems for the use of humans and phenomena that are associated
with those. The mission of HCl is to identify features in information technology and usage situa-
tions that must be taken care of when designing computer products. Human-Computer interaction
is a field that is a combination of different research fields, such as psychology, ergonomics and so-

ciology. (See Figure 1). (Majrashi & Hamilton 2014; OQulasvirta et al. 2011, pp. 15).

Etno-
Design ter
science
Psycho-
Human- logy
Computer
interaction
Engi- Langu-
neering age

Ergo-

nomics Socio-
and logy

human

factors

Figure 1: Human-computer interaction and related research fields

What makes HCI more interesting is that though it is a combination of different sciences it cannot
be directly seen as just a combination of different fields. Meaning HCl is an own adaptation of sci-
ence that has evolved and delivered its own rules and norms. This is caused by the diversity of us-

age phenomenon. The other reason for HCI ‘s adaptation to its own science is the meaning of IT to
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humans nowadays and how IT has started to change the essence of being a human thinking how
many hours a day humans use different applications and computers. (Oulasvirta et al., 2011, pp.

17)

There are many views on what happens when a human interacts with a computer and how it
should be described. Sonderegger et al. (2019) uses a term User Experience (UX) as an umbrella
construct which encompasses the whole experimental space of human interacting with computer
which is shown in Figure 2. This thesis focuses on usability which is a part of UX. According to
Sonderegger et al. (2019) user experience also contains components such as affect, trust, value

and aesthetics.



User Experience

Affect

O,
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Satis-
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Figure 2: The user experience construct and its components

4 Usability

There are many ways to define usability. Usability can be seen as an essential goal of a product

when the product design is based on users’ needs and requirements. This means that a usable

11

product meets the users’ requirements, and the product supports the users’ actions (Oulasvirta et
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al., 2011, pp. 103-104). Another way of defining usability is to quote Jakob Nielsen who said that
usability is a combination of five different attributes of a product or a system. The attributes are

learnability, efficiency, memorability, errors, and satisfaction (See Figure 3) (Nielsen, 2010, pp. 26).

s N
Efficiency
AN J
S N
4 N Learnability
N J
s N
Usability Satisfaction
\ J
.
\_ J | Errors

Memorability

Figure 3: Nielsen’s usability model

Efficiency references the user's ability to gain high productivity using a product. Learnability
means how easily a user can learn to use a product or a software. User satisfaction is a key factor
in usability especially when satisfaction using a product is targeted. Errors and how you recover
from those are of course a big factor in usability. Memorability signifies that a user can after a long

pause use a product and the user remembers the product easily (Nielsen, 2010, pp. 26).

Nielsen also has another way to define usability. You can design or evaluate a product’s or soft-
ware’s usability following 10 different heuristics. Heuristics means guidelines and rules that inter-
face, and software should follow to obtain good usability (Nielsen, 2010, pp. 115.). Those heuris-

tics are listed in Table 1 below according to Nielsen (2020):



Table 1: 10 usability heuristics according to Nielsen

Heuristic

What does it mean?

#1 Visibility of system

status

The interface should always keep users informed about what is
going on and what is the current system status. This information

should be presented as quickly as possible.

#2 Match between
system and the real

world

The software should use the same language as the users’ do. This
means using words and phrases that are familiar to the user and

icons and concepts that are logical to the user.

#3 User control and

freedom

Users sometimes make mistakes so the software should help to
recover from those. This is easily done by supporting Undo- and
Redo-commands and offering a clear way to exit current interac-

tion like a Cancel-button.

#4 Consistency and

standards

The interface should use the same words, icons and actions that
mean the same thing all over the interface. Good tip is to follow

platform and industry conventions.

#5 Error prevention

As told before users make mistakes but the best solution is to de-
sign software so that the user cannot make mistakes. So, the er-

ror-prone conditions in the software should be removed.

13



#6 Recognition rather

than recall

User’s memory load should be minimized so the elements, ac-
tions and options should be well visible, and the needed infor-

mation should be available in the interface.

#7 Flexibility and effi-

ciency of use

Shortcuts for expert users should be provided and there should

be even a possibility for users to tailor some actions.

#8 Aesthetic and mini-

malist design

Interfaces should only contain the information needed and all
the irrelevant and even rarely needed information should be re-
moved. Every extra unit diminishes the relative visibility of an im-

portant unit.

#9 Help users recog-
nize, diagnose, and re-

cover from errors

When errors occur, good and informative error messages are im-
portant. The error messages should for example be expressed in
plain language with no error codes. And the error messages

should be traditionally visualized such as bold and red text.

#10 Help and docu-

mentation

In optimal circumstances there should not be any additional help
or documentation but however those may be necessary to help

users understand how to complete their tasks.

4.1 What affects usability?

Usability, not being easy to define perfectly, it is also a bit trivial to measure reliably. The reason

14

for that is usability is not constant because usability changes for example during longitudinal usage

of the same product. Karapanos et al. (2009) has identified different phases of product use and
how phases affect usability and what users appreciate in different phases. For example, during a

user's first experience with a product the most appreciated sectors of usability by the user are
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learnability and aesthetic stimulation. When the product starts to be part of the user's daily life,

long-term usability and usefulness starts to become more important to the user.

The same effect was found when Sonderegger et al. (2012) conducted a multiple-session usability
test with 60 participants. The participants used two different mobile phones for two weeks each,
the other phone being more appealing than the other, and the participants were given different
tasks to complete daily with the mobile phone (See Figure 4). Then participants completed ques-
tionnaires consisting of usability and aesthetic in the beginning of mobile phone usage and after
seven and 14 days of use. The biggest finding was that the positive effect of the more appealing
phone on usability started to vanish when the exposure time increased. The study of Sonderegger
et al. (2012) indicates that product aesthetics influences usability and this should be considered

when conducting one-off usability tests.

Figure 4: Two versions of mobile phone: (a) aesthetically unappealing design and (b) aesthetically

appealing design used in the study of Sonderegger et al. (2012)

The concept of usability is also connected to the user’s context which makes usability also a cul-
tural issue. This means it is hard to create a universal approach to usability because external fac-

tors play an important role in how users use different products. According to Amant (2017) these
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different external factors should be taken care of when designing products especially in healthcare

settings (Amant, 2017).

4.2 Effects of usability

Davis (1993) developed a model called Technology Acceptance Model (TAM) that predicts user ac-
ceptance of computers and IT. According to Davis (1993) there are two specific variables, per-
ceived usefulness and perceived ease of use, that are crucial for technology acceptance (See Fig-

ure 5).

Perceived
usefulness

Attitude towards Behavioural in-
use "| tention to use

A 4

Actual use

Perceived ease
of use

Figure 5: Technology acceptance model (TAM) adapted from Davis (1993)

Despite the Technology Acceptance Model being over 40 years old and that there has been devel-
oped new models that predict technology acceptance, TAM is still used widely in many areas for

example in healthcare (Klaic & Galea, 2020; Knox et al., 2020; Nguyen et al., 2020).

Lah et al. (2020) wanted to study further the Technology Acceptance Model and how usability af-
fects it. In this research the subjects used three different software products and after using each
product the subjects rated their actual experience with three different surveys. Two of these sur-
veys were usability surveys, System Usability Survey (SUS) and Usability Metric for User Experience
(UMUX-LITE), and the third survey was a modified survey of Technology Acceptance Model. As a
result of this study, they found out correlation between perceived ease of use and usability. So,
according to the research of Lah et al. (2020) it seems that usability has an effect also on technol-

ogy acceptance.
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Also, Jakob Nielsen has defined the connection between usability and technology acceptance. In-
stead of Davis’s Technology Acceptance Model Nielsen’s models are applied more to IT systems
and Nielsen prefers to use term system acceptability which according to Nielsen means if the sys-
tem is good enough to satisfy the needs and requirements of the user. Nielsen divides system ac-
ceptability into practical acceptability and social acceptability. Practical acceptability has further
been divided into different categories. Those categories are traditional like cost and reliability but
there is also a category called usefulness. It means whether the system can be used to achieve
goals that the user is desiring. Usefulness also can be divided into smaller categories such as utility
and usability. According to Nielsen, a system's utility means that the functionality of the system is
designed in a way that the user’s desired goals can achieve with the system. Usability then can be

seen by how well the user is able to use that functionality (See Figure 6) (Nielsen, 2010, pp.25).

System acceptability

Practical acceptability Social acceptability
Etc. _ |Cost] | Reliability
Compatibility. Usefulness
Utility Usability

Figure 6: Model of the attributes of system acceptability adapted from Nielsen (2010, pp.25)

It has been proved that usability also influences more concrete things than user’s technology ac-
ceptance. In 2008 Finnish municipal elections they tried electronic voting devices but because of
bad usability over 200 votes were left out. The cause of this was the users had not noticed press-
ing the OK-button and the device did not notify users to press it (Enlund, 2018). Usability was also

an issue in Florida, USA in the presidential election in 2000. They used a so -called butterfly-ballot
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where you must push the correct pin through the hole that lines the right candidate. This caused a
problem when there were candidates on both sides of the page. If you wanted to vote for the can-
didate listed second on the left page you had to push the third hole (See Figure 7). There were

thousands of voters that voted for the wrong candidate (Chisnell, 2016).
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Figure 7: Butterfly-ballot in the presidential election in 2000

In healthcare, bad usability has also been an issue. For example, usability has been associated with
patient safety issues, productivity loss and user frustration (Staggers et al., 2010). In Finland Kaipio
et al. (2017) conduct a survey to physicians of usability of electronic health records (EHR). On a
scale from 1 (fail) to 7 (excellent) used EHR systems got the average rating from 3.2 to 4.4. The re-
sults indicate that there are serious problems and usability issues in EHR systems that makes EHR’s
difficult to use and disturbs physicians' routine work. According to Kaipio et al. (2017) when devel-
oping more usable IT systems for healthcare the clinicians’ point of view as a user should be con-

sidered and it should not be underestimated.
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According to the theoretical framework of Davis (1993) and Nielsen (2010, pp.25) and findings of
Kaipio et al. (2017), Chisnell 2016 and Staggers et al. (2010) the usability plays a vital role in ensur-
ing that systems used are effective, efficient and by a wide range of users. The studies of Staggers
et al. (2010) and Kaipio et al. (2017) also indicate that this is the case also in healthcare and with-
out understanding usability and the relationship between usability and user experience and tech-
nology acceptance the whole potential of the benefits of IT in healthcare cannot be achieved. In
fact, Jha et al. (2009) indicated that the adoption of IT in healthcare is lower than in other indus-

tries and one of the main causes may be poor usability.

4.3 Complexity on designing usable software

As we have noticed there are many ways to define usability and it means various things. In the end
it is, despite all the definitions and heuristics that had been discussed earlier, a difficult task to de-
sign usable software according to Don Norman. Don Norman is a professor emeritus of Cognitive
Science at the University of California and for example in the 1990s he was a User Experience Ar-
chitect at Apple Computer. According to Norman (2010) technology and software have become
more important in our daily life and we are more dependent on technology in our work. This
means that software and other digital products and how we use them are affected by organiza-
tional structures, social and political issues. As a result of this, designers and developers have be-
come more and more applied behavioral scientists. Designing usable software and products
means understanding a human, including human cognition, sensory and motor systems, and a hu-

man as a part of different social networks and organizational structures (Norman, 2010).

Norman (2010) also points out that designers and developers should also have knowledge on sci-
entific methods and statistics so they can perform valid and legitimate tests to their designed
products. Without this knowledge of these fields the designing will be based on merely assump-
tions based on the designer’s own history and view of life and not on facts and science which may

have a poor effect on usability (Norman, 2010).

According to another usability guru, Steve Krug, who wrote the usability state-of-art book “Don’t
make me think”, every software development team should use a usability expert to build usability

into their products. The problem with that is the vast majority cannot afford hiring a dedicated us-
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ability professional. And the problem in question has become larger because nowadays many vis-
ual designers and developers do interaction design and information architecture design which

have a major effect on usability (Krug, 2014, pp. 5).

5 Usability Questionnaires

Questionnaires are a usable way to measure usability of a software and to find out what features
users like or dislike. In questionnaires the questions are presented to the respondent and the re-
spondent fills the correct answer. Questionnaires are indirect ways to measure usability because

they do not measure the software itself but only users’ opinion about the software. Still question-

naires are direct methods when they measure user satisfaction (Nielsen, 2010, pp. 209 - 210).

Rating scales of questionnaires are used especially when asked users how well they liked certain
aspects or how useful they find various components. There are for example different semantic dif-
ferential and Likert scale questions that can be used in questionnaires, but it is good to keep in
mind that only a few different types of questions should be added in the same questionnaire (Niel-
sen, 2010, pp. 213). According to Nielsen there needs to be at least 30 respondents in the usability
guestionnaire to get reliable results, and to prevent misunderstandings there should be done pilot
work before starting the actual research with questionnaire (Nielsen, 2010, pp. 224). In this chap-
ter there are introduced usability questionnaires that have been used to study usability and inter-

action between human and computer in healthcare.

5.1 Telehealth Usability Questionnaire (TUQ)

Parmanto et al. (2016) realized that current telehealth usability questionnaires were designed
mostly for older technologies such as video conferencing systems. Therefore, there was a need for

a questionnaire that addresses the changes in telehealth service delivery and technology.

Telehealth Usability Questionnaire contains a total of 21 different questions, and it uses 6 differ-
ent components for measuring the usability of telehealth (Figure 8). TUQ was designed combining
three different usability questionnaires. The usability factors of telehealth come from Telemedi-

cine Satisfaction Questionnaire (Yip et al. 2003). The questions of usefulness and ease of use were
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derived from the Technology Acceptance Model (Davis 1993) and the questions of ease of use, in-
terface quality, reliability, and satisfaction were derived from the IBM Post-Study System Usability
Questionnaire (Lewis 1995). Parmanto et al (2016) indicates that Telehealth Usability Question-

naire is a solid, robust, and versatile measure. It is useful to measure the quality of the computer-

based user interface and the quality of telehealth interaction and services.

Compaonents Questionnaire ltems

Usefulness

1 Telehealth improves my access to healthcare services

2 Telehealth saves me time traveling to a hospital or specialist clinic
3 Telehealth provides for my healthcare needs

Ease of Use and Leamability

1 It was simple to use this system
2 It was easy to learn to use the system
3 | believe | could become productive quickly using this system

Interface Quality

1 The way | interact with this system is pleasant

2 | like using the system

3 The system is simple and easy to understand

4 This system is able to do everything | would want it to be able to do

Interaction Quality

1 | could easily talk to the clinician using the telehealth system

2 | could hear the clinician clearly using the telehealth system

3 | felt | was able to express myself effectively

4 Using the telehealth system, | could see the clinician as well as if we

met in person

Reliability

1 | think the visits provided over the telehealth system are the same as
in-person visits

2 Whenever | made a mistake using the system, | could recover easily
and quickly

3 The system gave error messages that clearly told me how to fix
problems

Satisfaction and Future Use

1 | feel comfortable communicating with the clinician using the
telehealth system

2 Telehealth is an acceptable way to receive healthcare services

| would use telehealth services again

4 Overall, | am satisfied with this telehealth system

Figure 8: Telehealth Usability Questionnaire
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Hajesmaeel-Gohari & Bahaadinbejy (2021) compared different questionnaires used in telemedi-
cine service studies. They analyzed different telehealth studies and found 53 articles that met their
criteria. For example, they ruled out articles that did not have full-text available or the question-
naires used lacked verified validity and reliability. In those 53 articles Telehealth Usability Ques-
tionnaire was the most common tool and it was used in 10 articles. The second most common tool
was Telemedicine Satisfaction Questionnaire (Yip et al., 2003) and it was used in 7 articles.
Hajesmaeel-Gohari & Bahaadinbejy (2021) notes that TUQ is usable for evaluating different types
of telehealth systems from videoconferencing systems to computer and mobile based systems.
TUQ can also be used to collect opinions of both patients and physicians (Hajesmaeel-Gohari & Ba-

haadinbejy, 2021).

5.2 Nasa Task Load Index Test (NASA-TLX)

Nasa Task Load Index Test is a questionnaire that measures workload while performing a task or
immediately afterwards. NASA-TLX uses 6 different components to measure workload: mental de-
mand, physical demand, temporal demands, frustration, effort and performance. Subject rates
each component from low to high and combined result of these components gives the mental
workload of the measured task (See Table 2). At first NASA-TLX was designed to measure workload
in aviation, but it has been turned out to be useful also in other fields when studying interaction
between humans and computers, for example in healthcare (Agnisarman et al., 2017: Hart, 2006;
Colligan et al., 2015). Agnisarman et al. (2017) conducted a study which used NASA-TLX when they
researched the workload of using different video-based telemedicine software. The research of

Agnisarman is explained more deeply in chapter 6.



Table 2: NASA Task Load Index-questionnaire adapted from Hart (2006)

TITLE

ENDPOINTS

DESCRIPTIONS

MENTAL DEMAND

Low/High

How much mental and perceptual activity was
required (thinking, deciding, calculating, remem-
bering, looking, searching, etc.)? Was the task
easy or demanding, simple or complex, exacting
or forgiving?

PHYSICAL
DEMAND

Low/High

How much physical activity was required (push-
ing, pulling, turning, controlling, activating, etc.)?
Was the task easy or demanding, slow or brisk,
slack or strenuous, restful or laborious?

TEMPORAL
DEMAND

Low/High

How much time pressure did you feel due to the
rate or pace at which the task or tasks elements
occurred? Was the pace slow and leisurely or
rapid and frantic?

PERFORMANCE

Good/Poor

How successful do you think you were in accom-
plishing the goals of the tasks set by the experi-
menter? How satisfied were you with your per-
formance in accomplishing these goals?

EFFORT

Low/High

How hard did you have to work (mentally and
physically) to accomplish your level of perfor-
mance?

FRUSTRATION
LEVEL

Low/High

How insecure, discouraged, irritated, stressed
and annoyed versus secure, gratified, content,
relaxed and complacent did you feel during the
task?

6 Usability of video-based telemedicine visits
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Agnisarman et al. (2017) did a study where they evaluated the usability of four home-based tele-

medicine software: Doxy.me, Vidyo, VSee and Polycom. They used a within-subjects experimental

design where every participant was asked to complete several tasks in each platform. Tasks were

such as downloading software if needed, accessing the meeting, and communicating via video. Af-

ter completing the tasks for each platform participants answered the IBM Computer System Usa-

bility Questionnaire (CSUQ) and the Nasa Task Load Index Test. 19 participants completed the

study. According to the results of CSUQ the participants were fairly satisfied with the usability of

tested platforms. In Likert-scale from 1 to 5 all platforms received score higher than 3. The lowest
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score was 3.28 and the highest score was 4.15. There were some statistically significant differ-
ences between platforms. The differences were found in areas such as task completion time, men-
tal demand, frustration and computer system usability scores. There were some usability issues,
mainly during the initiation phase when installing software and creating an account. These usabil-
ity issues led to high mental demand and task completion time. Agnisarman et al. (2017) noted
that the findings of this study would be useful for software developers to develop user-friendly tel-

emedicine systems.

Patel et al. (2021) conducted a survey to patients who received medical care via video to under-
stand the technical challenges faced by patients. The survey featured questions about technical
challenges, patient satisfaction and motivation and there were 180 patients that responded the
survey. The software used in visits coupled with Vidyo and patients participated in meetings
mainly via a smartphone or tablet. The patients were also given some instructions on how to com-
plete preparations before the appointment. Patients also had a possibility to test the connection
via mobile app in advance. Patel et al. (2021) found out that the overall patient satisfaction was
high and 90% of respondents agreed that the experience of video meeting was like face-to-face
meeting. Even though the overall satisfaction was high 36 respondents had faced technical issues
during the video meeting. These issues were mostly because of audio, video or connection. The
research of Patel et al. (2021) shows that even if a customer faces technical issues, it does not im-
mediately affect the overall satisfaction of video meetings in healthcare. Still a meaningful number
of respondents had technical issues in video meetings which should be taken into notice by

healthcare providers, and this should be further researched.

Layfield et al. (2020) researched the usability and patient satisfaction of head and neck ambulatory
telemedicine patients. This study used Telehealth Usability Questionnaire (TUQ) and there were
100 respondents. In this research patients used a commercial software in meetings and 78% of pa-
tients used smartphones. Other devices used were tablet, laptop and desktop. Before the meeting
the patient had received instructions for accessing the video meeting. The patients were mostly
pleased with telemedicine visits and the total average usability score was 6.01 in Likert-scale from
1 to 7. The highest score was given when asking the satisfaction of the telemedicine visits, 6.29.
The respondents noted that telemedicine visits increased the access to health care services and

saved time. Interesting part of the study of Layfield’s et al. (2020) was that the lowest average
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score was when asked if the system was able to do everything the respondent wanted it to be able
to do, 5.27. Layfield et al. (2020) also addressed those 23 persons dropped out from this research
and telemedicine visits because of socioeconomic circumstances or low technology literature and

they were unable to have video-based telemedicine visits.

Johnson et al. (2020) studied the usability of video-based telemedicine visits of breast cancer pa-
tients. The method used was Telehealth usability questionnaire (TUQ) with Likert scale 1-7 and
there were 75 patients that completed the survey. The respondents answered the survey within 2
days after the video meeting. 26 of 75 respondents this was their first video-based telemedicine
visit and 31 respondents have had 2 or more telemedicine visits before this one. The median age
of respondents was 63 ranging between 25-83 years. Patients were generally satisfied with the
video-based telemedicine visits, and they find it usable, the overall usability score being 5.5. Even
though there were differences between respondents age and number of prior telemedicine visits
Johnson et al. (2020) found that the usability scores were not associated with respondents age or
prior telemedicine visits. Some patients had experienced some connection troubles and those pa-

tients were associated with lower usability scores than those who did not have connection issues.

In the research of Thelen-Perry’s et al. (2018) 20 urology patients were interviewed about their
experience about video-based visits. The telemedicine visits were return visits of the patient's ini-
tial in-clinic visits, and they were conducted by a single urologist. Patients were provided in ad-
vance step-by-step instructions on how to download a smartphone application and access to video
meetings. Patients also had a possibility to get assistance with downloading the application by an
officer. Thelen-Perry et al. (2018) conducted a semi-structured telephone interview with patients
after the meeting and they found out that the patients were pleased with the video visit experi-
ence. Most patients reported that they only had minimal issues when joining the video meeting,
but some had problems with downloading the video application. Patients did not have problems
with the quality of video but there were some issues with audio. According to Thelen-Perry et al.
(2018) the key factors for successful adoption of video-based telemedicine would be obtaining di-

rect feedback from patients and identifying technical issues.

Despite several studies in the world agreeing that patients feel generally satisfied with telemedi-

cine visits via video and that the usability of video-based telemedicine software is good, there is
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still a lack of Finnish research in that area. For example, there was not any Finnish-based research
to be found when searching usability research of video-based telemedicine visits from patients’

point of view from PubMed-or ProQuest Central-databases.

7 Research method

The method of this test was to act a made-up video-based telemedicine visit for control visit for
high blood pressure where the subject would perform as a patient. So, the subject was suffering
an imagined high blood pressure. Every participant conducted the same telemedicine visit with
three different video-based telemedicine software and after using each software the question-
naires were answered. The order of software used for all participants was based on Latin square to

ensure each software would occur evenly in the test order (See Table 3).

Table 3: Testing order of software for different groups

“eops | w2 | oowa

Software 1 Software 2 Software 3
Software 3 Software 1 Software 2
Software 2 Software 3 Software 1

The test started with both researchers greeting and welcoming the subject. After that the re-
searcher who would be the doctor in the test left for another room and the other researcher
stayed with the subject (See Figure 9). Then the researcher conducted proper guidance to the sub-
ject about what the test will be, ending the subject granting a permission to participate in the re-

search. After the granted permission the actual part of the test started.
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Figure 9: Research situation

As a start of the telemedicine visit the doctor, who was the other researcher, sent to the subject
an email-invitation, which contained instructions how to join the telemedicine meeting. Both re-
searchers had a made-up manuscript of how the visit with the doctor would advance and the sub-
ject was given a new task when the latter one had been successfully completed (See Appendices 4-
6). The tasks were such as joining the meeting, having a made-up conversation with the doctor
telling blood pressure results, muting and unmuting the microphone, setting a meeting to full-
screen and leaving the meeting. Telling the blood pressure results happened conversing with soft-
ware 1 and 3 but with software 2 it happened via chat-window because the software had that fea-
ture. The researcher, who was in the same room as the subject, observed the test situation and if
the subject could not successfully complete the task the researcher helped the subject with the
task. When all tasks were completed, the subject then conducted a usability questionnaire that
included Telehealth Usability Questionnaire (TUQ) (See Appendix 1) and Nasa Task Load Index
(NASA-TLX) (See Appendix 2). After filling the questionnaire then the subject was guided to test
other 2 software, a new email-invitation was sent and test procedure with tasks started again (See
Figure 10). After all three software were tested, a small interview section was held by researchers
where the subject reviewed software and possible errors that had occurred in the test. In the end
the subjects also ranked the software, which they would prefer the most in video-based telemedi-

cine meeting and which they prefer the least (See Appendix 3).
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Figure 10: Research method

The research method of this study followed mainly the same procedure as in the usability research
of Agnisarman’s et al. (2017) on four different video-based telemedicine software. Some changes

were still made. In the study of Agnisarman’s et al. (2017) questionnaires used were Computer
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System Usability Questionnaire (CSUQ) and NASA-TLX but in our research we changed CSUQ to
TUQ because we wanted to use a more telemedicine-based usability questionnaire. The tasks in
our research were mainly the same with only minor changes mainly because of the differences in

the software of our research and Agnisarman’s et al (2017) research.

Telehealth Usability Questionnaire was modified for this research because TUQ included questions
about usefulness and reliability and to answer those questions reliably the subject needs to have
experience and history of using telemedicine services. Therefore, TUQ in this study included only
four components, which were ease of use and learnability, interface quality, interaction quality
and satisfaction and future use. NASA Task Load Index Test was also slightly adjusted to meet the
purposes of this study. Original NASA-TLX uses a 21-scale questionnaire, but we only use a scale
from 1 to 5 so the questionnaire which contains TUQ and NASA-TLX will look in-line. The question-

naire was digital, and it was created in Google Forms.

For email-invitations for doctor’s appointments a Gmail-account was created. The participants
used that Gmail-account where the email-invitations were sent so the participants did not use
their own email accounts. As told before the email-invitations contained instructions how to ac-
cess the meeting via a tested system. The instruction basically included the right URL-address and
notification to follow the instruction provided by the software. We wanted that there was availa-
ble as little information as possible because according to Nielsen’s usability heuristic #10 Help and
documentation in optimal circumstances of usability there should not be any need of additional

help or documentation (Nielsen, 2020)

Before the actual test with real subjects the test procedure was tested with 5 test subjects and the
procedure was found out working as it should be and the research with real subjects could start.
Though some adjustments with the test situation and procedure were made because of issues

found with test subjects.

7.1 Software in research

The software introduced in this chapter were used either in the DigiSote-project or Ossi-project

and that is the reason why those were tested in this research. The test was conducted using Win-
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dows 10-operating system and Google Chrome-browser because all software tested worked with-
out any issues on that. For example, two software did not function at all with Internet Explorer- or
Safari-browsers with 11-version or older because software used WebRTC for transmitting video

signals and those browsers did not support WebRTC. The research was done in 2018 so there may
have been changes in tested software after that, so the result of this study does not represent the

status of these software at the date of the publication of the thesis.

7.1.1 Software1

In Software 1 an organization has its own workplace where a patient can see all the available pro-
fessionals that are logged in. This means that the patient needs to first access the workplace
through the right URL address. Then the patient has to find the right professional from the contact

list and then call the professional (See Figure 11).

Etusivu Ammattilainen Qe
Suosittelemme kayttamaan Chrome, Firefox tai Opera -selainta
Ohjeet palvelun kayttoon Ioytyvat taalta

Tama palvelu on yksi DigiSote-hankkeen piloteista. DigiSote — hankkeen tavoitteena on digitaalisten

DI ISO‘te palvelujen sujuvoittaminen sosiaali- ja terveysalalla Etela-Savossa. Korostamme kayttajakeskeisyytta ja
henkilostan osaamisen kehittymista digitaalisissa palveluissa

Hankealka on 192016 — 3182018 ja toteuttajina ovat Kaakkois-Suomen ammait\korkeak&ﬂu Diakonia-
ammattikorkeakoulu, Etela-Savon sosiaali- ja terveyspalvelujen kuntayhtyma Essote ja [ta-Savon
sairaanhoitopiiri Sosteri. Hanketta voi tarkemmin seurata hankkeen omilia netfisivuilta.

Verenpaineldaakari (728231001) Tila: Kaytettavissa

1. Anna nimesi
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Internet-selaimesi kysyy sita.

Nimesi

Figure 11: Accessing the video meeting with software 1
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In a meeting there are buttons to mute microphone and audio and a red telephone for leaving the
meeting. The doctor is in the center of the screen and the patient’s own video is on the top right
corner of the screen. Under the doctor’s view there are two drop-down buttons for changing the

source of the video and audio (See Figure 12).

Vieraspuhelu numeroon 7= J1
Soitetaan 7 a1

Verenpainelaakari

Valitse laitteet
Video | HP HD Camera (05¢8:0383) ¥

Aani | Aanilaittest - Internal Microphone (Conexant ISST Audio) + |

Figure 12: Meeting view of patient with software 1

7.1.2 Software 2

Software 2 is based on different meeting rooms where participants could access the meeting. The
right URL-address of the correct meeting room should be provided in the forehand and access
happens through that address by typing your own name and copy-pasting the URL address in the
login-page (See Figure 13). In the Connect-button there is a drop-down menu for adjusting video

and audio settings.
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70 L A

Person or conference to call
ote360.kyyhkyla dna.fi

Your name

Verenpainelaakari

SETTINGS CONNECT . m ~

Figure 13: Login with software 2

When in a meeting with software 2 the patient can see the doctor in the middle of the screen and
the patient is in the right top corner. Below the screen there are multiple buttons for example
muting microphone or sharing an own screen. There is also a possibility to change a doctor’s video
in the full screen mode which can be done with a button that is in the down-right corner of the
screen. In this software there is a chat-functionality and we used that in our research to type the

correct blood pressure result which is on the left side of the screen (See Figure 14).



Poistu koko nayton tilasta painikkeella ‘ Esc

® Verenpainel4akari

Chat room

Figure 14: Meeting view of patient with software 2

7.1.3 Software 3

Accessing a meeting in Software 3 happens through an invitation message that is automatically
sent by the software. Message contains a link that redirects the patient to the meeting. This soft-
ware uses Vidyo Web-plugin, and the plugin needs to be downloaded when using this software for
the first time. When using software 3 for the first time it redirects you automatically to download

the Vidyo web-plugin (See Figure 15 & Figure 16).
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The plugin will be

downloaded in a

moment.

If the download doesn't

start

@ VidyoClientForWe...msi

2,8/45 Mt 15 jaljella

Figure 15: Downloading Vidyo web-plugin part 1

VidyoClientForWeb

: EE! Please waitwhile Windows configures VidyoClientForWeb

Cancel

Figure 16: Downloading Vidyo web-plugin part 2

In a meeting the patient is in the center of the screen and the patient's own video is in the down-
right corner. Below the patient’s video there are buttons to change the doctor’s video to full
screen-mode and to leave the meeting. Far left from those buttons there are other buttons for
muting microphone and audio and stopping your own video. On the left side of the screen the pa-
tient can see the participants of the meeting and is also able to share documents etc. (See Figure

17).
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Participants: 2

Verenpaineldakari

Figure 17: Meeting view of patient with software 3

7.2 Participants

The subjects in the study (n = 21) were teachers or students at South-Eastern Finland University of
Applied Sciences (XAMK). There were 12 students and 9 teachers. The mean age of student’s was
33 years and teacher’s 51 years. The mean age of all participants was 41 years. The participants
were all Finnish, so the questionnaires and manuscripts were all in Finnish. The participants re-
cruited via email-advertisements. During the recruitment the participants conducted a pre-test
survey where participants evaluated their experience and know-how on telemedicine software,
Windows-operating system and Google Chrome-browser. To minimize the effect of learnability of
tasks of the test and telemedicine software the participants were divided into three groups by
Latin square, so the test order of software was randomized. Factors of the pre-test survey were
considered in the division, so the groups matched each other by know-how on telemedicine soft-
ware, Windows-operating system and Google Chrome-browser. As a prize of participation, the

participants were given two movie tickets.
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7.3 Statistical analysis

The averages and standard deviations were calculated in Microsoft Office Excel 2013-software
((Microsoft Corporation, Redmond, Washington, USA). Figures and tables of the results were cre-
ated also in Excel to visualize the results. Though there were three different groups for partici-
pants the results were processed as a one group because of the Latin square that diminished the

risk of learnability by ensuring that all software occurred evenly in the testing order.

7.4 Ethical analysis

This study was approved by the ethical committee of South-Eastern Finland University of Applied
Sciences. The participants were recruited via email that were sent to the students and teachers at
South-Eastern Finland University of Applied Sciences. The email contained information about the
research method so that the participants would have a clear understanding about the research.
Before the test the participants were given instructions and information about the research and
the research method. After that the participant was asked to give a confirmation to the research.
During the testing procedure the participant was able to stop the test whether the participants felt

like it.

The information gathered from the participants were all in digital form. The information was basi-
cally the results from the questionnaires and the final interview which included ranking tested
software from the most preferred to the least preferred and commenting on the used software.
The questionnaires were conducted in Google Forms and the participants were given a unique ID
which could not be linked to a certain person. The participants used that ID when responding to
the questionnaires and the researcher used the same ID when writing down to Google Sheets the
main findings of the final interview. When all the participants had participated in the study all the
files from the Google Cloud were downloaded locally and all the files from the cloud were deleted.
Also, the back-up files were created and those were in the network drive of South-Eastern Finland

University of Applied Sciences.
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8 Results

8.1 Telehealth Usability Questionnaire

Usability of three video-based telemedicine software were evaluated by modified Telehealth Usa-
bility Questionnaire with Likert-scale from 1 to 5. Total average scores can be seen in Figure 18.
Software 1 received the highest average score 4.33 + 0.80 while software 3 received the second
highest score 4.13 + 0.84. The lowest average score was for software 2 with an average of 2 3.39 +

1.16.

Total averages of TUQ

4.35 4.13
5.00

4.00
3.00
2.00

1.00

0.00
W Software 1 W Software 2 Software 3

Figure 18: Total average results and deviations of Telehealth Usability Questionnaire

TUQ includes four different components, which are ease of use and learnability, interface quality,
interaction quality and satisfaction and future use. The average scores of these components are
seen in Figures 19, 23, 28 and 33. In this chapter there are also result-charts of each question fol-

lowing the component which they are included.

Software 1 received the highest averages in all four components. Ease of use and learnability was

evaluated as average 4.49 + 0.71. interface quality was 4.31 £ 0.78. interaction quality was 4.35 +
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0.88 and satisfaction and future use was evaluated 4.29 + 0.91. The second averages received soft-
ware 3 and its averages were in ease of use and learnability 4.16 + 0.77, interface quality was 4.12
+ 0.86, interaction quality was 4.20 £ 0.94 and satisfaction and future use was 4.04 £ 0.79. The
lowest average was evaluated to be in software 3 with ease of use and learnability’ average and
standard deviation being 3.04 £+ 110, interface quality’s 3.14 + 1.09, interaction quality’s 4.06
0.95 and satisfaction and future use’s 3.21 + 1.20. The results of TUQ are further discussed and an-

alyzed in the chapter 9.

8.1.1 Ease of use and learnability

There were three questions in the Ease of use and learnability-section and the questions varied
from simplicity and learnability to producibility. The results of those questions can be viewed from
the Figures 20 - 22. The total average scores of ease of use and learnability-component is seen in

figure 19.

In the questions of this component software 1 received average scores 4.57 £ 0.81, 4.67 £ 0.58
and 4.24 £ 0.70. The lowest averaged received software 2 with the averages of 2.71 + 1.06, 3.14 +
1.20 and 3.29 £ 1.00 and software 3 got averages scores of 4.19 £ 0.81, 4.29 £ 0.72,4.00 £ 0.77.



Total averages of ease of use and learnability

6.00
4.49 4.16
5.00
3.05
4.00
3.00
2.00
1.00
0.00
B Software1  m Software 2 Software 3

Figure 19: Average results and deviations of ease of use and learnability

1: It was simple to use this system

6.00

4.57
4.19
5.00
4.00 2.71
3.00
2.00
1.00
0.00

W Software 1 m Software 2 " Software 3

Figure 20: Average results and deviations of question 1 of TUQ
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2: It was easy to learn to use the system

6.00

4.67
4.29
5.00
3.14
4.00
3.00
2.00
1.00
0.00

W Software 1 M Software 2 Software 3

Figure 21: Average results and deviations of question 2 of TUQ

3: | believe | could become productive quickly using this

system

6.00
4.24

5.00 4.00

3.29
4.00
3.00
2.00
1.00
0.00

M Software 1 H Software 2 Software 3

Figure 22: Average results and deviations of question 3 of TUQ
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8.1.2 Interface quality

In the Interface quality-section there were four questions which asked respondents to rank the
interaction with the software, did they like the software, was the software simple to understand
and if the software was able to do everything they wanted. The results of those questions can be
viewed from the Figures 24 - 27. The total average scores of interface quality-component is seen in

figure 23.

In the questions of this component software 1 received average scores 4.29 + 0.85, 4.43 + 0.68,
4.38 £0.92 and 4.14 £ 0.65. Software 2 received the averages of 3.19 + 1.21, 3.05+1.02, 2.76 +
1.14 and 3.57 + 0.87 and software 3 got averages scores of 4.10 £+ 0.77,4.10 £ 0.94, 4.19 + 0.98
and 4.10 £ 0.77.

Total averages of interface quality
6.00
4.31 4.12
5.00
4.00
3.00

2.00

1.00

0.00
W Software1 M Software 2 Software 3

Figure 23: Average results and deviations of interface quality



4: The way | interact with this system is pleasant

6.00

4.29
5.00
3.19
4.00
3.00
2.00
1.00
0.00

MW Software 1 m Software 2 © Software 3

4.10

Figure 24: Average results and deviations of question 4 of TUQ

5: I like using the system

6.00

4.43
5'00 4.10
3.05

4.00

3.00

2.00

1.00

0.00

MW Software 1 M Software 2 Software 3

Figure 25: Average results and deviations of question 5 of TUQ
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6: The system is simple and easy to understand

6.00

< 00 4.38 4.19
4.00 2.76

3.00

2.00

1.00

0.00

W Software 1 M Software 2 Software 3

Figure 26: Average results and deviations of question 6 of TUQ

7: This system is able to do everything | would want it to be
able to do

4.14 4.10
3.57

W Software 1 M Software 2 Software 3

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Figure 27: Average results and deviations of question 7 of TUQ
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8.1.3 Interaction quality

Interaction quality-section contained four questions that inquired how easily the respondents
could talk to or hear the clinician with the software and the respondents’ feelings if they were able
to express themselves effectively. The last question of this section was about if the respondent
was able to see the clinician as well as met in person. The results of those questions can be viewed
from the Figures 29 - 32. The total average scores of interaction quality-component is seen in

figure 28.

In the questions of this component software 1 received average scores 4.29 + 0.96, 4.71 £ 0.56,
4.43 £ 0.68 and 3.90 + 1.09. Software 2 received the averages of 4.10 + 0.83, 4.57 +0.75, 3.76 +
1.09 and 3.81 £ 0.93 and software 3 got averages scores of 4.38 £ 0.80, 4.48 +0.93,4.10 £ 0.89
and 3.86 + 1.06.

Total averages of interaction quality

6.00
435 4.06 4.20
5.00
4.00
3.00
2.00
1.00
0.00
W Software1l m Software 2 Software 3

Figure 28: Average results and deviations of interaction quality



8: | could easily talk to the clinician using the telehealth
system
6.00

4.29 4.10 4.38
5.00
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3.00
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W Software 1 M Software 2 Software 3

Figure 29: Average results and deviations of question 8 of TUQ

9: |1 could hear the clinician clearly using the telehealth
system

6.00 457

471 4.48
5.00
4.00
3.00
2.00
1.00
0.00

MW Software 1 M Software 2 Software 3

Figure 30: Average results and deviations of question 9 of TUQ
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10: | felt | was able to express myself effectively

6.00

4.43

5.00 3.76 4.10
4.00

3.00

2.00

1.00

0.00

W Software 1 W Software 2 ' Software 3

Figure 31: Average results and deviations of question 10 of TUQ

11: Using the telehealth system, | could see the clinician as
well as if we met in person
6.00

5.00

3.90 3.81 3.86
4.00
3.00
2.00
1.00
0.00

W Software 1 M Software 2 Software 3

Figure 32: Average results and deviations of question 11 of TUQ
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8.1.4 Satisfaction and future use

The last section of Telehealth Usability Questionnaire was Satisfaction and future use and it con-
tained four questions where respondents gave their rank for every software if they felt comforta-
ble communicating with the clinician with the software and if it is an acceptable way to receive
healthcare services. This section also included the respondents to evaluate if they would use this
software again in telehealth. The last question was if the respondent in overall was satisfied with
the software. The results of those questions can be viewed from the Figures 34-37. The total

average scores of satisfaction and future use-component is seen in figure 33.

In the questions of this component software 1 received average scores 4.00 + 0.77,4.29 £ 0.72,
4.48 £ 0.60 and 4.38 £ 0.67. Software 2 received the averages of 3.29 +1.15,3.19+1.12,3.24 +
1.41 and 3.14 £ 1.20 and software 3 got averages scores of 3.90 + 0.83, 4.05 +0.74,4.19 £ 0.81
and 4.05 + 0.80.

Total averages of satisfaction and future use

6.00

4.29 4.05
5.00

3.21

4.00

3.00

2.00

1.00

0.00
W Software1 M Software 2 Software 3

Figure 33: Average results and deviations of satisfaction and future use



12: | feel comfortable communicating with the clinician
using the telehealth system
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Figure 34: Average results and deviations of question 12 of TUQ

13: Telehealth using this software is an acceptable way to

receive healthcare services
6.00

4.29
5.00
3.19
4.00
3.00
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0.00

W Software 1 m Software 2 © Software 3

4.05

Figure 35: Average results and deviations of question 13 of TUQ
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14: | would use telehealth services with this software

again
6.00

4.48 419
5.00
3.24
4.00
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0.00

W Software 1 W Software 2 I Software 3
Figure 36: Average results and deviations of question 14 of TUQ

15: Overall, | am satisfied with this telehealth software

6.00

4.38
5.00 4.05
3.14
4.00
3.00
2.00
1.00
0.00

MW Software 1 M Software 2 Software 3

Figure 37: Average results and deviations of question 15 of TUQ
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8.2 NASA-TLX

The participants’ workload while performing tasks in video-based meetings with different soft-
ware was measured with the Nasa Task Load Index Test (NASA-TLX). NASA-TLX evaluates the
workload with six different components, mental demand, physical demand, temporal demands,
frustration, effort and performance, with Likert-scale from 1 to 5. The lower average means lower
workload in all components, except in the performance component where higher average means
better performance. The results of NASA-TLX are shown in Figures 39 — 44. The total scores of

NASA-TLX are seen in Figure 38.

The lowest workload while performing video-based telemedicine meetings was estimated to be in
software 1 in five components. The averages with standard deviation were in mental demand 1.42
+ 0.60, in physical demand 1.19 £ 0.40, in temporal demand 1.29 + 0.46, in effort 1.48 + 0.75 and
in frustration 1.14 + 0.36. The second lowest averages received software 3 averages being in men-
tal demand 1.85 £ 0.85, in physical demand 1.24 + 0.43, in temporal demand 1.52 + 0.68, in effort
2.04 +1.12 and in frustration 1.43 + 0.74. The highest averages and highest workload in five com-
ponents were with software 3 and averages were in mental demand 2.76 + 0.94, in physical de-
mand 1.43 + 0.81, in temporal demand 1.90 + 1.00, in effort 2.86 + 1.01 and frustration 2.24 +
1.09. The performance-component was drop out from the total average because of reliability issue
that is further expressed in the chapter 9.4. In performance component software 1 and 3 received
the highest average when both received the average of 4.19. The standard deviation of software 1
was 1.17 and software 3 was 0.98. Software 2’s performance average was evaluated as 3.48 +

1.21. The results of NASA-TLX are further discussed and analyzed in the chapter 9.



Total averages of NASA-TLX (without question 4: Performane)
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Figure 38: Total average results and deviations of NASA Task Load Index

1: Mental demand
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Figure 39: Average results and deviations of mental demand of NASA Task Load Index
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2: Physical demand
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Figure 40: Average results and deviations of physical demand of NASA Task Load Index

3: Temporal demand
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Figure 41: Average results and deviations of temporal demand of NASA Task Load Index
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4: Performance
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Figure 42: Average results and deviations of performance of NASA Task Load Index

5: Effort
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Figure 43: Average results and deviations of effort of NASA Task Load Index
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6: Frustration
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Figure 44: Average results and deviations of frustration of NASA Task Load Index

8.3 Participants’ preferences

The participants ranked tested software, which they prefer to use in video-based telemedicine
meetings. The rankings went from the most preferred software to the third preferred software.

The result of rankings is shown in Table 4.

Table 4: Participants’ references of tested software

The most preferred | The second most pre- The third most pre-

software ferred software ferred software

Software 1 13 6 2

Software 2 1 6 14

Software 3 7 9 5
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8.4 Participants’ comments

The participants gave their comments about tested software in the end of the testing session. The
comments were mostly made about usability errors in software and examples of those comments

can be seen in Table 5.

Table 5: Examples of participants’ qualitative comments about tested software. The comments are

translated from Finnish to English.

No extra waiting times or
downloading extra features
or add-on.

Bad usability. Too complex
to get into the meeting.

The button for leaving the
meeting was hard to dis-
cover.

Interface did not clearly
communicate whether the
microphone was on or off

Also chat-window was too
small. Hard to read the text
in it.

The icons were hard to un-
derstand what they meant.

Easy to use and functional

Trying to use the software
almost caught all the atten-
tion from the meeting and
communicating with the
doctor

The first impression about
the login was not pleasant.

9 Discussion

Aim of the thesis was to study usability and workload of video-based telemedicine software and
get patients’ point of view from those aspects in simulated video-visits with a doctor. The results
of the study can be used by healthcare professionals to get further knowledge about the state of
usability of video-based telemedicine software and they can improve their guidance to patients
when they start to use video-based telemedicine software. The results can be benefit also by soft-
ware providers to get valuable information about what should be taken care of when designing

video-based telemedicine software.
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In the usability test three video telemedicine software were tested. There were 21 participants
who gave their opinion about software’s usability and workload after they had used software. The
opinions were gathered with Telehealth Usability Questionnaire (TUQ) and Nasa Task Load Index-
test (NASA-TLX). Also, participants gave their preferences about tested software and qualitative
comments were gathered from participants. In the test participants performed a simulated video-
visit with a doctor with given tasks that considered using software and communicating with the
doctor. There did not occur any major issues during tests and there were no dropouts. Still some
participants experienced some connectivity problems which caused some audio problems. The ex-
perienced connectivity problems were still mild and there were not any big differences between

the participants.

9.1 Usability

Usability of three video-based telemedicine software were evaluated by modified Telehealth Usa-
bility Questionnaire with Likert-scale from 1 to 5. Software 1 received the highest average score
(4.33 £ 0.80) while the lowest average score (3.39 + 1.16) was for software 2. Software 3 had an
average score (4.13 £+ 0.84) which was close with software 1. TUQ examined usability more deeply
with four different components. Those components were ease of use and learnability, interface
quality, interaction quality and satisfaction and future use. Three components, ease of use and
learnability, interface quality and satisfaction and future use, had more or less the same average
scores than the total averages of TUQ. In the Interaction quality-section there weren’t any big dif-

ferences and that is discussed more deeply in the chapter 9.1.3.

One major inspiration for this study was that there was a lack of video-based telemedicine usabil-
ity studies that were based in Finland. Though there are international usability studies about the
problem in question it is hard to use the results of those studies in Finland. One reason for that is
that usability is a cultural issue. According to Amant (2017) external factors play a huge role in how
users use different products. For example, in Finland there can be different external factors than in
the United Kingdom or in the United States. When comparing the received TUQ scores to other
video-based telemedicine usability studies that also used TUQ, the results were much in line with
those studies. In the studies of Layfield’s et al (2020) and Johnson’s et al (2020) software received

good ratings with TUQ. In Likert scale from 1 to 7 the ratings were 6.01 and 5.5. It is safe to say
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that perceived usability in average is much the same in this research than in the research of Lay-
field et al. (2020) and Johnson et al. (2020). It is good to keep in mind that there are some limita-
tions that must be taken care of when comparing the results of this study to other studies because
there were some differences in the research methods and setups. For example, in the research of
Layfield’s et al. (2020) the patients had the possibility to get help and instructions before having
the actual video meeting with the medical personnel and in this study the participants were not
able to get instructions or help. When comparing the results of this study to Agnisarman’s et al.
(2017) which had the similar test method and setup, we can see that their results are also much
similar. In the study of Agnisarman et al (2017) they had a different usability survey, but the survey
was using the same Likert-scale that this study. In the study of Agnisarman et al. (2017) four differ-
ent video platforms received usability scores between 3.28 — 4.15 and in this study three different

software received usability scores between 3.39 —4.33.

There were not any major connection problems in this research mainly because the testing envi-
ronment was in the campus of Xamk, and the participant and the doctor were in the rooms next to
each other. But when looking to studies that had participants that had a real-life experience with
the video-based telemedicine software we can see that connections problems are an issue. For ex-
ample, in the studies of Thelen-Perry’s et al. (2018), Patel’s et al. (2021) and Johnson'’s et al. (2020)
there were documented connections issues and those issues affected usability negatively. So, the
usability scores in this study may be a bit higher than when using these software in real-life be-
cause according to other studies the connection problems do occur in real-life video-based tele-

medicine meetings, and it makes usability worse.

According to Karapanos et al. (2009) during the user’s first experience with a product the most ap-
preciated sectors of usability are learnability and aesthetic stimulation. We can see that in the
Learnability-section of Telehealth Usability Questionnaire software 2 received the lowest average
score of tested software. Also, software 2 received the worst score in Interface quality- and Satis-
faction and future use-sections. It could be that software 2 received the lowest average score be-
cause respondents thought it was the hardest software to learn to use and it affected other sec-
tions of usability because learnability is one of the most appreciated sectors of usability during the
first time using a product. The same effect could also be in aesthetic stimulation because software

2 received the lowest score also in that section.
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9.1.1 Ease of use and learnability

The first question of this section inquired about whether the software was simple to use. The sim-
plest software to use was software 1 with an average of 4.38 + 1.12. According to respondents,
software 1 was also easiest to learn (4.67 £ 0.58) and they believed they could become productive
quickliest with software 1 (4.24 + 0.70). The lowest averages received software 2 with the aver-
ages of 2.71 £ 1.06, 3.14 £ 1.20 and 3.29 £ 1.00 and software 3 got averages scores of 4.19 £ 0.81,
4.29+0.72,4.00+£0.77.

The interesting factor in this section is that tested software included different login steps. In the
research of Agnisarman et al. (2017) the extra steps in the initiation phase caused lower usability
and higher mental demand. In software 1 the patient was able to get the right meeting with the
right URL address and choose the right professional from the contact list. To access the right meet-
ing with software 2 the patient only needs the right URL address. With software 3 after accessing
the right URL the patient needs to download Vidyo-plugin with Google Chrome-browser’s own
web store features. Though the software 2 had the least steps in the login-phase it still received
the worst scores from tested software in this section. This differed from the results of Agnirman’s
et al (2017) where it seemed that the most steps affected negatively to usability and mental de-
mand. Software 2 also received bad qualitative comments about too much complexity to get into
the meeting which could indicate that software 2 had a more difficult initiation phase compared to

software 1 and 3.

9.1.2 Interface Quality

Software 1 received the highest averages in this section and total average was 4.31 + 0.78 while
software 3 received 4.12 + 0.86. Software 2 got the lowest average scores of this section and the
total average of this section was 3.14 + 1.09. The highest average of different question in this sec-
tion was found in question 5, which inquired if the participant liked the software. Software re-
ceived the average 4.43 in that question while software 2 got 3.05 + 1.02 and software 3 got 4.10
+ 0.94. The lowest average scores in different question in this section was in question 6 which was
about if the software was simple and easy to understand. In that question Software 2 gained the
average of 2.76 + 1.14. The averages scores of this section were much like the averages scores in

the first section of TUQ, Ease of use and learnability.



59

Aesthetic stimulation according to Karapanos et al. (2009) is one of the most appreciated sectors
of usability when using a product for the first time. When taking a closer look to the questions of
TUQ we can see that the Interface quality-section holds questions that can be drawn to aesthetic
stimulation. So, the participants may have been fooled by the aesthetic stimulation when they
have answered to these questions and the differences of this section could be explained by aes-
thetic stimulation. But it is also possible that the reason for the differences in this section could be
explained by the same reason as the reason explained in the Ease of use and learnability-section,

which was too complicated login-methods.

Jakob Nielsen’s (2020) eighth usability heuristic considered aesthetic and minimalist design. This
heuristic said that the interface should only contain the needed information and even rarely infor-
mation should be removed. According to Nielsen (2020) every extra unit in the interface dimin-
ishes the relative visibility of other units. Software 2 included chat-window and other extra-fea-
tures that was not in another tested software so it could be possible that because there were
more functionalities in software 2 it confused the participants. Still, it is debatable if for example a

well-designed chat-window would distract the interface.

9.1.3 Interaction Quality

All software received almost the same average in this section and the averages were in the soft-
ware order 4.35 + 0.88, 4.06 + 0.95 and 4.20 + 0.94. The biggest differences in this section be-

tween the averages was in question 10, which asked if the respondent felt they were able to ex-
press himself/herself effectively. In this question the highest average gained software 1 with the

average of 4.43 £ 0.68 while others gained 3.76 + 1.09 and 4.10 £ 0.89.

There were not any such differences in this section when comparing the results of this section to
other sections of TUQ. And the question that had the lowest difference in average scores of tested
software of the whole TUQ questions was in this section. In question 11 that inquired if the partici-
pant was able to see with the software doctor as well if they met in person the tested software re-
ceived average scores 3.90 £ 0.77,3.81 £ 0.93 and 3.86 + 1.06. The reason for the small differences
in these sections could be that the communication with the doctor and tasks to perform in the

visit were made-up. Though according to qualitative comments given by the participants there
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were some usability issues and some participants said that using software 2 distracted communi-
cating with the doctor. Still the usability did not seem so bad that it would have strongly affected
the communication with the doctor because there were not big differences with the software av-

erage scores of this section.

9.1.4 Satisfaction and future use

The participants were generally satisfied with the tested software though there were some differ-
ences between average scores of this section. Software 1 received the highest average scores 4.29
1 0.91 while software 2 got the lowest average scores 3.21 £ 1.20. Software 3 gained the total av-
erage of 4.05 + 0.79 in this section. The highest difference was in question 14, which inquired if
the participants would use telehealth service with this software again, and in question 15, where
the participants estimated if they were satisfied with that telemedicine software. Software 1 re-
ceived 1.24 better average scores in those questions than software 3. Interesting part of this sec-
tion was question number 15 where software 2 received the lowest average score of Telehealth
Usability Questionnaire of this study which was 3.14. The result suggests that the participants had

a mediocre feeling with software 2 in this research.

9.2 Workload

The workload of participants’ while doing the tasks in the test during the video meeting with each
tested software was measured with the Nasa Task Load Index Test (NASA-TLX). It has six compo-
nents, which are mental demand, physical demand, temporal demands, frustration, effort and

performance and with each component the participants evaluated how much was the workload.

In five components software 1 received the lowest workload. and the second lowest workload re-
ceived software 3. The highest averages and highest workload in five components were with soft-
ware 3. In performance component software 1 and 3 received the most positive score when both
received the average of 4.19 and participants evaluated that they performed better with those

software than with software 2. Software 2’s performance average was evaluated as 3.48.
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As told in chapter 8.1.1 in Agnisarman’s et al (2017) the initiation phase led to lower usability and
higher mental demand. As in Ease of use and learnability-section of Telehealth Usability Question-
naire also in Mental demand-section of NASA-TLX the software that had least steps in the login

phase had the highest mental demand.

The interesting point in this section was that Software 3’s Vidyo-plugin download did not affect
the usability according to TUQ-scores, but the Vidyo-plugin download possibly increased the effort
that users had to do when using the software 3 according to Effort-scores of NASA-TLX. The differ-
ence of average scores of Effort-questions between Software 1 and 3 was the highest when com-

paring all the questions in the Nasa Task Load Index-questionnaire.

There were not any differences in the physical demand. This can be explained by low physical de-
mand that normally is associated with computer use. Also, the software used in this research were
designed in a manner, so the users do not need any specific physical skills, for example fine motor

skills.

The question 4 of NASA-TLX, which inquired about the performance demand, had reliability issues
because the scale should have been the other way. In the NSA-TLX questionnaire of this research
the software who had the most positive performance according to respondents had the highest
averages when in other questions the most positive endpoint was the lowest averages. The aver-
age deviation of this question also indicates that reliability of this question is debatable because
software 1 and 2 received the highest deviations in this question when comparing the other ques-

tions of NASA-TLX.

9.3 Participants’ preferences

The participants also gave their preferences about tested software and which they prefer to use in
video-based telemedicine meetings. The preferences scale went from the most preferred software

to the third preferred software.

Software 1 received 13 rankings to the most preferred software while 7 participants preferred the
most software 3 and 1 participant valued the most software 2. Software 2 also received the big-

gest number of rankings to the third most preferred software and the total amount was 14.
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Software 2 was estimated to be less preferred than software 1 and 3. This follows the results of
Telehealth Usability Questionnaire and NASA Task Load Index-questionnaire where software 2 was
evaluated to be harder to use and mentally more demanding. When comparing the results of the
participants' preferences and the results of TUQ we can see that there could be a connection with
usability and user experience and with usability and system acceptability as Nielsen (2010, pp. 25)

and Sonderegger et al (2019) have stated.

9.4 Reliability

The results of this study should be taken with a little consideration. For example, as told in chapter
9.2 the question 4 of NASA-TLX had the scale problems which may have affected reliability of that
question. The software included different features and the test procedure was slightly different for
each software. For example, tested software had a different login-methods and with software 1 it
was impossible to set the video meeting in full screen-mode and because of that software 1 did
not have that task in the procedure. Also, a larger number of respondents would have made the
results more reliable. According to Nielsen (2010, pp. 224) at least 30 respondents is the adequate
number to get reliable results of a usability questionnaire. On the other hand, the adequate num-
ber of participants is debatable because in the study of Agnisarman et al. (2017) there were only

19 participants.

Despite some reliability issues the results of this study can be seen reliable. The questionnaires
used in this research were considered reliable. As Hajesmaeel-Gohari & Bahaadinbejy (2021) re-
searched the Telehealth Usability Questionnaire is the most common tool used in telehealth stud-
ies. And, the second most common tool is Telemedicine Satisfaction Questionnaire, which is a ba-
sis of the usability factors of telehealth in Telehealth Usability Questionnaire (Parmanto et al.
2016). Also, Nasa Task Load Index Test is popular and useful tool to measure workload while per-

forming a task in different environments (Hart, 2006; Colligan et al. 2015; Agnisarman et al. 2017).

The method of this study was much similar than in the study of Agnisarman et al. (2017) so the
method can also be seen as a valid way to measure the usability of video-based telemedicine soft-
ware. There were also some other features in this study, which increased the reliability of this
study, for example the Latin square, that secured a reliable test order between the different soft-

ware.



63

9.5 Limitations

The research contains some limitations which should be considered in the results of the study. The
participants of this study were teachers and students at South-Eastern Finland University of Ap-
plied Sciences (XAMK) so there cannot be any assumptions made at the whole population-level
from the results of this study. It is fair to say that these results are directional how higher edu-

cated feel the usability of video-based telemedicine software.

The results also indicate the state of usability of tested software during the first time. When using
these software again, the usability can be different because for example there is no need to down-
load the Video-plugin with software 3 when using that software for the second time. According to
Karapanos et al. (2009) and Sonderegger et al. (2012) also the appreciated aspects of usability
changes during the usage of product. For example, during the first-time usage the most appreci-
ated aspects are aesthetics and learnability but during long-term usage the most appreciated as-

pect is usefulness.

It is also good to keep in mind that the research was done in 2018 so there may have been
changes in tested software after that, so the result of this study does not represent the status of

these software at the date of the publication of this thesis.

9.6 Further research and development

This study concentrated on only the usability when using the first time the video-based telemedi-
cine software. To gain more in-depth knowledge about usability of the video-based telemedicine
software the same kind of study should be implemented when the patients have used software
multiple times. As told before the appreciated aspects of usability varies during the usage of soft-
ware, so it would be important to gain more insight about usability when the patients’ have more
experience with video-based telemedicine software (Karapanos et al., 2009; Sonderegger et al.,

2012).

Also, the study should be implemented with real patients with real doctors in real situations. It is
good to keep in mind that this was a made-up doctor’s appointment with a made-up manuscript

so in a real-life situation the situation could change the experienced usability. Usability is a cultural
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issue and external factors have a big influence on usability and in real-life situations the external
factors may differ from the made-up test environment (Amant, 2017). But when doing this kind of

research with real patients the ethical aspects should be taken care into notice more deeply.

The results of this study helped the social and health care authorities to give a better and detailed
guidance to patients who receive care via video-based telemedicine software. Also, the results of
this study helped software vendors to get clearer view of the usability of their software. Though
some vendors whose software were tested in this study did major technical updates after the

study before having a chance to look the results.

9.7 Conclusion

In this study there were some differences in usability of video-based telemedicine software. The
biggest difference was in ease of use and learnability, which may have influenced the different
login-methods with different software. Also, when interviewing the participants, it came clear that
there were some usability errors in software for example some button icons were hard to dis-
cover, which also may influence ease of use and learnability. The smallest difference of usability
was in the quality of interaction and the reason for this may be that the communication with the
doctor was made-up and the same for every respondent. Also, there were differences in the work-
load experienced while performing a video meeting with a doctor with different software. The rea-
son for the differences could be drawn to the same reasons as the differences in usability. Accord-
ing to results of Telehealth Usability Questionnaire and Nasa Task Load Index of this study
software 1 had a better usability which according to Nielsen (2010, pp. 25) and Sonderegger et al.

(2019) means that software 1 potentially has better system acceptability and user experience.

This research contains several limitations, and this research clearly points out how complicated
issue usability is. The actual state of usability is hard to discover with just one time use, especially
when it is the first time using the software. As discussed earlier, according to Karapanos et al.
(2009) and Sonderegger et al. (2012) the aesthetic is much more appreciated when using a prod-
uct for the first time, which influences usability. So, the differences received in this study could be
also explained by differences in aesthetic and not just by usability. To gain more knowledge of the
usability of the video-based telemedicine software the usability questionnaires should be done

again when respondents have more experience with software and preferably with real patients.
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Appendices

Appendix 1. Telehealth Usability Questionnaire

Etateknologian kaytettavyyskysely

Téssa tutkimuksessa selvitetdan kokemuksia etdyhteyden valityksella toteutetusta etdvastaanotosta.
Tehtavasi on arvicida kokemuksiasi etateknologian kéytésta palveluiden vastaanottamisessa
arviointiskaaloilla, joita on tissa tutkimuksessa yhteensé n. 30 jaetiuna kahdelle eri kyselysivulle.
Lis8ksi sinulta kysytaan laadullista palautetta.

Arvicintiskaalojen avulla veit arvioida kokemustasi etdteknologian kaytettavyydesta ja
kuormittavuudesta. Arviointeja tehdessasi mieti jokainen vaittima erikseen, ennen kuin annat
arvioinnin. Jos juuri sopivaa vastausvaihtoehtoa ei tunnu l&ytyvén, valitse vaihtoehto, joka on 1&hinna
omaa mielipidettasi.

Tutkimuksen toteuttaa Kaakkois-Suomen ammattikorkeakoulun Mikkelin yksikko. Vastaukset
kasitellddn nimettdmina ja luottamuksellisesti. Tutkimuksen tuloksia hyddynnetidan etiteknologioiden
kayton kehittdmisessa sosiaali- ja terveysalalla. Tulokset raportoidaan siten, ettd vastaajien
henkiléllisyyttd ei ole mahdollista tunnistaa tuloksista.

Ennen kuin aloitat, ole hyva ja vastaa lyhyeen alla olevaan taustatietokyselyyn:

*Pakollinen

Esitiedot

1. Oma ID-numero

2. Mita jarjestelmas arvioit?
Maerkitse vain yksi soikio.

Software 1
Software 2
Software 3

Kokemukseni etdyhteysjarjestelmasta

Seuraavaksi arvioi etdyhteyden kaytioa etdvastaanotossa ja sen vaikutuksia seuraavien vaittamien
avulla. Arvicinneissa “etdyhteysjarjestelma” tarkoittaa juuri testaamasi videoneuvottelujérjestelméa.
“Asiantuntija” puclestaan viittaa etdvastaanotioa tarjonneessen ammattilaiseen.

3. Etayhteysjarjestelman kayttd oli yksinkertaista *
Merkitse vain yksi soikio.

Olen taysinerimielta () | C ) __ )} Olen taysin samaa mielta

4. 0li helppoa opetella etdyhteysjdrjestelman kaytto *
Maerkitse vain yksi soikio.

Olen taysin eri mielta b ) ) () Olen taysin samaa mielt3



10.

11.

. Uskon saavani nopeasti parempaa palvelua tétd etdyhteysjérjestelmasd kayttamalla *

Merkitse vain yksi soikio.

Olentaysinerimielta ( ) ( ) ( ) ( ) () Olentaysin samaa mielta

. Etéyhteysjdrjestelman kayttd tietokoneella oli miellyttavaa *

Merkitse vain yksi soikio.

Olentaysinerimielta () ( ) ( ) ( ) () Olentéysin samaa mielta

. Pidin etdyhteysjarjestelmin kdyttamisest *

Merkitse vain yksi soikio.

Olentaysinerimietda ( ) ( ) ( ) ( ) ( ) Olentaysin samaa mielta

. Etdyhteysjérjestelma oli yksinkertainen ja helppo ymmartas *

Merkitse vain yksi soikio.

Olentaysinerimieta ( ) ( ) ( ) ( ) ( ) Olentiysin samaa mielts

. Etéyhteysjdrjestelma teki kaiken sen minkd haluankin sen tekevén asiantuntijan

tapaamisessa *
Merkitse vain yksi soikio.

Olentaysinerimieta () ( ) ( ) ( ) ( ) Olen taysin samaa mielta

Mielestani asiantuntijan kanssa oli helppo jutella etdyhteysjérjestelm&a kiyttden *
Merkitse vain yksi soikio.

Olentaysinerimietta () () () () () Olen taysin samaa mielta

Pystyin kuulemaan asiantuntijan puheen selvisti etédyhteysjarjestelmas kayttdessdni *

Merkitse vain yksi soikio.

Olentéysinerimietda () ( ) ( ) ( ) () Olen téysin samaa mielts
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12. Tunsin pystyvéni ilmaisemaan itseéni tehokkaasti etdyhteysjarjestelmi kayttdesséni
Merkitse vain yksi soikio.

Olentaysinerimieta ( ) ( ) ( ) ( ) () Olentaysin samaa mielta

13. Etdyhteysjarjestelmia kayttdessd pystyin nikeméian asiantuntijan aivan kuin olisimme
tavanneet kasvotusten *
Merkitse vain yksi soikio.

Olentaysinerimieta ( ) ( ) ( ) ( ) ( ) Olentaysin samaa mielta

14. Mielestini tapaamiset tité etdyhteysjirjestelmas kdyttden ovat samanlaisia kuin
tapaamiset kasvotusten *

Merkitse vain yksi soikio.

Olentaysinerimieta ( ) ( ) ( ) () () Olentaysin samaa mielts

15. Aina, kun tein virheen etdyhteysjirjestelmii kdyttaessani, pystyn korjaamaan sen helposti
ja nopeasti (jos et tehnyt virheitd, dld vastaa tihédn kysymykseen)

Merkitse vain yksi soikio.

Olentaysinerimieta ( ) ( ) ( ) () () Olentaysin samaa mielts

16. Etdyhteysjarjestelmén antamat virheilmoitukset kertoivat selvisti, kuinka ongelmat voi
korjata (jos et tehnyt virheitd, il vastaa tdhan kysymykseen)
Merkitse vain yksi soikio.

Olentaysinerimieta ( ) ( ) ( ) () :'_:'/': Olen taysin samaa mielts

17. Tunnen oloni mukavaksi kdyttdessini etdyhteysjdrjestelmia tapaamiseen asiantuntijan
kanssa *

Merkitse vain yksi soikio.

Olentaysinerimietda () () () () () Olentaysin samaa mielts

18. Tim3 etayhteysjérjestelma on soveltuva tapa vastaanottaa sosiaali- ja terveyspalveluita *
Merkitse vain yksi soikio.

Olentaysinerimietda () () () () () Olentaysin samaa mielt



19. Kéyttdisin tdtd etdyhteysjdrjestelmén kautta jérjestettdvid palveluja uudestaankin *
Merkitse vain yksi soikio.

Olen taysin eri mielta Olen taysin samaa mielta

20. Olen kaiken kaikkiaan tyytyviinen tissi etdyhteydessd kdyttiméani jarjestelmdan *
Merkitse vain yksi soikio.

Olen taysin eri mielta Olen tAysin samaa mielta

A L. " L. e L - h.
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Appendix 2. NASA-Task Load Index

Kuormittavuus
Seuraavaksi arvioi etdyhteyden kaytén kuormittavuutta etdvastaanottoa. Arvicinneissa
‘etayhteysjarjestelma” tarkoittaa juuri testaamaasi videoneuvottelujarjestelmas.

21. Kuinka henkisesti vaativaa etdyhteysjarjestelman kaytto oli? *
Merkitse vain yksi soikio.

Erittdin vahan Erittdin paljon

22 Kuinka fyysisesti vaativaa etiyhteysjarjestelman kaytto oli? *
Merkitse vain yksi soikio.

Erittdin vahan Erittdin paljon

23. Kuinka kiireistd etdyhteysjérjestelman kayttd oli? *
Merkitse vain yksi soikio.

Erittain vahan kireiselta () (C ) ( ) ( ) () Erittdin kiireiselts

I

24. Kuinka onnistuneesti pystyit tekem&&n sen, mitd sinun piti tehdd etdyhteysjarjestelmén
kautta? *

Merkitse vain yksi soikio.

Epgonnistun () () (C ) () () Onnistuin

25. Kuinka kovasti sinun taytyi yrittaa pystydksesi kdyttamiin titd etdyhteysjarjestelmaa? *
Merkitse vain yksi soikio.

Enttdin vahan Erittdin paljon

}

26. Kuinka epdvarma, lannistunut, drtynyt, stressaantunut tai vihainen olit? *
Merkitse vain yksi soikio.

Erttginvahan () () () () () CErittain paljon
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Appendix 3. Preferences questionnaire

Loppukysely

Pisteyta testaamasi jarjestelmat siten, ettsd 1. on mieluisin vaihtoehto ldakarin etavastaanottoon
osallistumiseen. Tayta jokainen kentts siten, etta jokaisessa valinnassa on eri pisteytys. Eli jarjests

testaamasi jarjestelmat omasta mielestasi paremmuusjarjestykseen.

*Pakollinen

1. Oma ID-numero

2. Aseta jdrjestelmat jarjestykseen sen mukaan, mitd kdyttdisit mieluiten lddkarin
etdvastaanottoon osallistumiseen *

Merkitse vain yksi soikio rivia kohden.

Software 1
Software 2 x

Software 3
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Appendix 4. Manuscript with Software 1

Vastaanoton kdyttdtapaus — Software 1

Katso ohje sdhkbpostistasi ja kirjaudu jdrjestelmaan

Ammattilainen: Hei, miten voit?

Potilas: Hyvin

Ammattilainen: Tervetuloa etdyhteysvastaanotolle. Ennen kuin aloitamme, haluaisin ett3
hiljennat mikrofonin, niin voin ndytta3 sinulle muutaman toiminnon mit3 talla
etidyhteysjarjestelmalld voi tehdi. Kun olet hiljentanyt mikrofonin, sano jotain niin voin

varmistaa, etten kuule sinua.

5&8da mikrofoni d&nettimaksi

Potilas: Ok.
Ammattilainen: Voit ottaa mikrofonin takaisin kdyttdon. S5anotko jotain, ettd kuulen

ettd mikrofonisi on jélleen kdytdssa.

Laita mikrofoni takaisin pdalle

Ammattilainen: Miten viikko on kulunut?

Potilas: lhan hyvin, olen tarkkaillut verenpaineita ja eladnyt terveellisesti.
Ammattilainen: Hieno homma, minkalaisia arvoja olet saanut, kun olet mittailut
verenpainettasi?

Potilas: TAna aamuna yldpaine oli 138 ja alapaine 72.

Ammattilainen: Mahtavaa! Mittasitko eilen my&s verenpaineesi?

Potilas: Kylld, mittasin verenpaineeni myds eilen aamulla.

Ammattilainen: Hienoa! Voisitko kertoa tulokset eilisestd verenpainemittauksestasi?

Potilas: Jottakaj!

Kerro nyt ohjaajalta saamasi verenpainearvot |d5karille

Ammattilainen: Hienoa, ettd sinulla menee noin hyvin! Nayttaa silt, etta olisi hyva,
jos ndkisimme uudestaan kuukauden paasta.

Potilas: Se kiy oikein hyvin!

Ammattilainen: Hieno juttu, olemme yhteydessa. Voit nyt katkaista puhelun. Heippal

Katkaise puhelu ja sulje ikkuna
Testi loppui. Siirry vastaamaan kaytett3wvyyskyselyyn.
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Appendix 5. Manuscript with Software 2

Wastaanoton kayttotapaus — Software 2

Katso ohje sdhképostistasi ja kirjaudu jérjestelmiin

Ammattilainen: Hei, miten voit?
Potilas: Hyvin
Ammattilainen: Tervetuloa etdyhteysvastaanotolle. Aloitetaan siten, ettd aseta koko

ruudun tila kayttoon niin voit ndhda minut hieman paremmin.

Avaa videoneuvottelu koko ruudun kokoiseksi

Potilas: Selvi.
Ammattilainen: Ennen kuin aloitamme, haluaisin ettd hiljennat mikrofonin, niin voin
nayttda sinulle muutaman toiminnon mita tilld etdyhteysjarjestelmalld voi tehda. Kun

olet hiljentanyt mikrofonin, sano jotain niin voin varmistaa, etten kuule sinua.

S&3d3 mikrofoni ddnettdmaksi

Potilas: Ok.
Ammattilainen: Voit ottaa mikrofonin takaisin kdyttddn. Sanotko jotain, ettd kuulen

ettd mikrofonisi on jalleen kaytossa.

Laita mikrofoni takaisin paille

Ammattilainen: Miten viikko on kulunut?

Potilas: lhan hyvin, olen tarkkaillut verenpaineita ja eldnyt terveellisesti.
Ammattilainen: Hieno homma, minkalaisia arvoja olet saanut, kun olet mittailut
verenpainettasi?

Potilas: Tana aamuna yldpaine oli 138 ja alapaine 72.

Ammattilainen: Mahtavaa! Mittasitko eilen my&s verenpaineesi?

Potilas: Kyll3, mittasin verenpaineeni myds eilen aamulla.

Ammattilainen: Hienoa! Voisitko kirjoittaa tulokset eilisestd

verenpainemittauksestasi chattilaatikkoon?

Potilas: Jottakai!

Kirjoita nyt ohjaajalta saamasi verenpainearvot chattilaatikkoon

Ammattilainen: Hienoa, ettd sinulla menee noin hyvin! Nayttaa silta, etta olisi hyva,
jos ndkisimme uudestaan kuukauden paasta.
Potilas: Se kay oikein hyvin!

Ammattilainen: Hieno juttu, olemme yhteydessa. Voit nyt katkaista puhelun. Heippal

Katkaise puhelu ja sulje ikkuna

Testi loppui. Siirry vastaamaan kdytettavyyskyselyyn.
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Appendix 6. Manuscript with Software 3

Vastaanoton kayttétapaus — Software 3

katso ohje sdhkdpostistasi ja kirjaudu jarjestelmain

Ammattilainen: Hei, miten voit?
Potilas: Hyvin
Ammattilainen: Tervetuloa etayhteysvastaanotolle. Aloitetaan siten, ettd aseta koko

ruudun tila kdyttéon niin voit ndhd3 minut hieman paremmin.

Avaa videoneuvottelu koko ruudun kokoiseksi

Potilas: Selva.
Ammattilainen: Ennen kuin aloitamme, haluaisin ettd hiljennat mikrofonin, niin voin
nayttds sinulle muutaman toiminnon mitd talla etdyhteysjarjestelmalli voi tehda. Kun

olet hiljentanyt mikrofonin, sano jotain niin voin varmistaa, etten kuule sinua.

5&53d3 mikrofoni ddnettimaksi

Potilas: Ok.
Ammattilainen: Voit ottaa mikrofonin takaisin kdyttdon. Sanotko jotain, ettd kuulen

ettd mikrofonisi on jalleen kaytossa.

Laita mikrofoni takaisin paille

Ammattilainen: Miten viikko on kulunut?

Potilas: lhan hyvin, olen tarkkaillut verenpaineita ja eldnyt terveellisesti.
Ammattilainen: Hieno homma, minkalaisia arvoja olet saanut, kun olet mittailut
verenpainettasi?

Potilas: Tén3d aamuna yldpaine oli 138 ja alapaine 72.

Ammattilainen: Mahtavaa! Mittasitko eilen my&s verenpaineesi?

Potilas: Kylla, mittasin verenpaineeni myds eilen aamulla.

Ammattilainen: Hienoa! Voisitko kertoa tulokset eilisestd verenpainemittauksestasi?

Potilas: Jottakai!

kerro nyt ohjaajalta saamasi verenpainearvot [55karille

Ammattilainen: Hienoa, etta sinulla menee noin hyvin! Nayttaa silta, ettd olisi hyva,
jos ndkisimme uudestaan kuukauden padsta.
Potilas: Se kay oikein hyvin!

Ammattilainen: Hieno juttu, olemme yhteydessad. Voit nyt katkaista puhelun. Heippal

Katkaise puhelu ja sulje ikkuna

Testi loppui. Siirry vastaamaan kaytettawyyskyselyyn.
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