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Chapter 5

Abstract

Background: eHealth potentially can make health care more accessible, efficient, and
can help to reduce the workload in primary care. Homelab is an eHealth tool imple-
mented in the environment of the general practitioner. It offers relative simple labora-
tory diagnostics without getting a referral of the general practitioner. After logging in
patients select and order a diagnostic test based on their symptoms. The test results
are presented online to the general practitioner and patient.

Objective: This study aims to evaluate the use, usability and user characteristics of
Homelab. Furthermore, it aims to evaluate whether Homelab replaces an appoint-
ment at the general practitioner.

Methods: Homelab has been implemented since May 2021 as a pilot in a Dutch gen-
eral practice. The number of requests and the ordered diagnostic packages are mon-
itored. After using Homelab, patients are invited to complete a short questionnaire.
The questionnaire contains demographic questions and assesses usability using the
System Usability Scale (10 items). In addition, questions about requesting an appoint-
ment with the general practitioner without Homelab are included. All data were
anonymous.

Results: The questionnaire was filled by 74 individual patients. The mean age of the
patients was 40.33 (SD 12.11) years, and half of them were females (39/74, 53%). The
majority of the patients were highly educated (56/74, 76%) and employed (53/74, 72%).
Approximately 81% (60/74) of the patients reported that they would use Homelab again
in the future and 66% (49/74) reported that they would have gone to the general practi-
tioner if they had not used Homelab. The usability of Homelab was perceived higher by
the younger age group (mean 73.96, SD 14.74) than by the older age group (mean 61.59,
SD 14.37).In total, 106 test packages were ordered over 1 year, and the most requested
diagnostic package was “Am | still healthy? | want to do my annual health checkup.”
Homelab was used the most during the months of the COVID-19 lockdown.

Conclusions: The use of Homelab, a digital self-service for ordering diagnostic tests,
was monitored in this study, and its usability was perceived as above average. Our
findings showed that patients are willing to use Homelab in the future and they would
use it most of the time as a replacement for regular consultations. Homelab offers
opportunities for more accessible and efficient health care for both the patient and
the general practitioner.

Keywords: eHealth; diagnostic testing; general practitioner; general practice; GP;
referral; online testing; diagnostic; laboratory test; usability; digital health; health care
service; service delivery
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Introduction

The number of patients with chronic diseases is high and is increasing worldwide
[1,2], thereby leading to a high workload for health care professionals, especially in
primary care, as many patients require complex care [3]. General practitioners (GPs)
have a positive attitude toward innovations like eHealth [4-6]. eHealth can be defined
as “health services and information delivered or enhanced through the internet and
related technologies” [7]. eHealth can potentially lower the workload of GPs [4,5]. For
example, in the Netherlands, a noncommercial website was developed by GPs for cit-
izens to obtain reliable health information [8], and a significant decrease in the con-
sultations was noted after the website’s launch compared to the total consultations
before the launch [8,9]. Apps that support lifestyle change or the self-management of
chronic diseases (eg, promoting physical activity, healthy diet, weight management)
can also benefit GPs, as these apps can take over part of the GPs’ coaching [10-12].
Consequently, GPs may have more time for other health care activities.

The COVID-19 pandemic accelerated the development and use of technology in
health care with more web-based consultations and home monitoring [13,14]. One
study showed that using technology in health care increased accessibility because
it was easy for patients to use web-based consultations [13]. eHealth gives patients
more control of their health, and it has the potential to increase self-management [15].
A way to use eHealth effectively is to integrate eHealth into regular care—the so-called
hybrid care or blended care; in this way, eHealth can be used more frequently, which
may positively impact health care outcomes [16].

One area where eHealth can be used is laboratory diagnostic testing with direct
access to diagnostic tests and result services. With such services, patients can order a
diagnostic test online, for example, for COVID-19, perform the test at home or a facil-
ity, and view the result online. A recent review [17] showed that most of the included
web-based diagnostic services (which were operated independently by health care
professionals) were positively evaluated and found very acceptable by patients, but
most of the services focused on sexually transmitted infections, and direct access to
diagnostic services for other diseases was rare.

Our study describes a new diagnostic-related eHealth initiative called Homelab,
which is a direct web-based access service implemented in the environment of the
general practice. Patients can use Homelab to order diagnostic tests online without
going to the GP for a diagnostic test referral. After ordering a test on Homelab, the
patient’s GP needs to authorize the ordered test; this way, GPs can monitor what is
being ordered. Authorizing the ordered tests ensures that the tests are reimbursed
health care. A consultation is scheduled when a diagnostic test result is abnormal or a
disease or a condition is present. Both the patient and the GP can view the test result
online.
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To our knowledge, this is the first web-based diagnostic service completely inte-
grated into the web-based environment of the GP, and no research has been per-
formed into the type of users and the frequency of use of Homelab. Although services
are available where patients can order diagnostic tests themselves without a GP [17],
a service where this is integrated in the GP environment is new. Homelab has several
advantages for the patient. First, patients do not need a GP consultation for a diagnos-
tic test referral, and the patient can thus quickly order a diagnostic test online. Second,
Homelab can help a patient prepare for the GP consultation, as the diagnostic test
result can be viewed online beforehand. This way, Homelab may help to empower
the patient and increase consultation efficiency. Further, it may save time for the GP
because the GP does not have to perform consultations for relatively simple diagnostic
test referrals; consequently, GPs may have more time for more complex cases. Another
critical aspect of the Homelab service is reimbursed health care. In a previous review
[17], web-based diagnostic services were not part of reimbursed health care, and the
patient had to pay the costs. Costs, however, were a barrier to using such services [17].

Objectives

Homelab was implemented as a 1-year pilot in 2021 in a general practice in the
Netherlands, making it possible to research a direct access diagnostic service in the
environment of the GP. This pilot study aims to identify who uses Homelab, how and
how often Homelab is used, and how patients perceive its usability. Furthermore,
the aim of this study was to identify whether using Homelab potentially replaces an
appointment with the GP.

Methods

Study design and population

A quantitative pilot study was conducted between April 21, 2021 and April 4, 2022.
User characteristics and user experiences were collected through questionnaires, and
data on how often Homelab was used (eg, what and how many tests were ordered)
were extracted from Homelab. The data were not linked to each other due to pri-
vacy legislation. Homelab was implemented as a pilot at the Westerdokters General
Practice in Amsterdam; this practice is known for its innovation and digitization.
The study population consisted of registered patients at the Westerdokters General
Practice who chose to use Homelab. There were no exclusion criteria for participation.
All the patients of the Westerdokters General Practice could use Homelab.

The service: Homelab

Homelab is a Dutch digital self-service that offers patients direct access to diagnos-
tic tests. This service is accessible from the website of the general practice. The test
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He visits the website of his GP
which redirects him to Homelab.nu
10 order his own diagnostics.

3

Martin is feeling tired. R
on his symptoms and
a questionnaire.

Depending on the test, Martin either makes
an appointment at a biood drawing facility
or he receives a kit for self-sampling.

After collection, the materials
are sent to a medical laboratory.

f required, the patient is
able to consult his doctor.
f results are abnormal
(red), the doctor will also

Both Martin and his doctor
receive the test results.
Martin can view his results
ina we portal.

reach out to Martin.

Figure 1. Patient journey of Homelab. GP: general practitioner; HbAl : hemoglobin Al HDL:
high-density lipoprotein; LDL: low-density lipoprotein.

4 N\
- | feel tired; what is wrong?

+ Am I sstill healthy? | want to do my annual health checkup.

- Amallergic?

» What is my blood type?

« Why do | often have pain in my stomach?

+ Why can | not lose weight?

+ Do | have anemia?

- Dol have an elevated prostate-specific antigen? (only available for men)
+ Why do | have hair loss?

+ |s my body system free of any traces of drugs?
A\ J

Textbox 1. The list of health problems that can be selected on Homelab (translated from
Dutch to English).

packages ordered on Homelab are frequently requested and are standard diagnostic
tests, for example, diagnostic tests for anemia or fatigue. Unilabs developed Homelab
in co-creation with Dutch GPs. In Figure 1, the patient journey is presented. Unilabs is
an international diagnostic provider, which offers laboratory, imaging, and pathology
specialties in 16 countries [18].

First, patients visit the GP’s website and log in via a 2-factor authentication. Second,
patients can select a health problem (see Textbox 1; eg, | feel tired; what is wrong?).
Third, patients complete follow-up questions related to the selected health problem
(eg, Have you been tired for several weeks or months, and is this affecting your life?).
The questions are based on medical guidelines (triage). Fourth, after the digital tri-
age, a combination of specific diagnostic tests, further referred to as test package(s),
is suggested to the patient. It could also be that an explanation is given without a
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diagnostic test referral. Fifth, the patient can order the recommended test package(s),
and the GP can authorize or cancel the requested test package(s). Depending on what
kind of materials (eg, feces, urine, blood) are required for testing, the patient can make
an appointment for blood sampling at the general practice or hand in their urine
sample or feces at the general practice. After the analysis of the materials (eg, feces,
urine, blood) in a professional medical laboratory, results are presented in a secure
tailor-made web-based portal and available for both the patient and GP [19,20]. An
electronic consultation can be initiated by the patient or the GP when the results are
concerning or if the patient has questions.

Outcome measures

Questionnaire data: demographic and clinical characteristics

The following demographic characteristics of Homelab users were assessed: year of
birth, gender, education level, and employment status. Low education was defined
as primary school or prevocational secondary education; intermediate education
included upper secondary education and vocational education; and high education
was defined as graduated from universities of Applied Sciences, research universities,
and doctoral degree programs. For employment status, there were different catego-
ries: student, which was defined as a pupil (secondary school and student); employed
(defined as having a fulltime or parttime job, or being an entrepreneur); voluntary
work, retired, or unemployed, which was defined as being unemployed or unable
to work (eg, due to sickness or incapacity for work); or other. Finally, patients were
asked whether they had a chronic disease. Answer options were “yes, asthma/chronic
obstructive pulmonary disease;” “yes, cardiovascular disease;” “yes, diabetes;” or “no,
none of the above.”

" u

Questionnaire data: Homelab use

To gain insight into how Homelab was used, 3 questions were asked. The first ques-
tion was on using Homelab as a replacement for consultation. To investigate whether
patients would have gone to the GP if they did not have access to Homelab for a diag-
nostic test, we asked the following question: If you did not order a diagnostic test
via Homelab, would you have gone to the GP? The answer options were yes, no, and
| don't know.

The second question determined whether patients would like to have the possi-
bility of ordering diagnostic tests independent of the GP in the future. The following
question was asked: Would you like to have the possibility of ordering diagnostic tests
online independent of a GP in the future? Answer options were yes, no, and | don't
know.

The third question was on the costs of using Homelab. In this pilot study, Homelab
could be used for free by patients. Generally, in the Netherlands, the costs of diagnos-
tic tests ordered at the general practice are covered by the health care insurance or
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by the patient when the patient’s medical costs in that year are below €385 (US $418)
(ie, the standard amount of obligatory, deductible excess in 2021). To identify whether
patients would order the test if they had to pay for it themselves, the following ques-
tion was asked: | would also order this test when it would come at the expense of the
deductible of my health insurance. The answer items were rated on a 5-point Likert
scale ranging from strongly disagree to strongly agree.

Questionnaire data: System Usability Scale (SUS) - 10 items

The System Usability Scale-10 items (SUS-10) is a valid and robust questionnaire to
determine whether a system is user-friendly and can be used for an app or website
[21]. The questionnaire consisted of 10 items (eg, | think that | would like to use this
app frequently). Each item was rated on a 5-point Likert scale ranging from strongly
disagree to strongly agree. The negatively formulated items were reversed scored. The
sum score of all the items was multiplied by 2.5 to obtain the total SUS score. The SUS
total score ranges from 0 to 100, where a higher score means that the app is more user-
friendly [21]. A score above 68 is considered usability above average [22].

Ordered test packages

Data on the number of ordered test packages and the type of ordered test packages
were collected. This information was downloaded via a content management system
function of Homelab. This anonymized data were not linked to the questionnaire data.
Therefore, data were not traceable to an individual participant, and the data were
anonymous.

Procedure

On the Westerdokters Practice website, a link to Homelab was provided. Homelab
was explained to patients in the general newsletter of Westerdokters twice. After the
patients ordered a diagnostic test, they had the possibility of completing the ques-
tionnaire. At the start of the questionnaire, there was a short introduction about the
study aim, expectations from participants, and why the study was performed. Patients
were not obliged to fill in the questionnaire. From the beginning of the pilot study
until January 2022, Homelab users could complete the questionnaire multiple times
(ie, every time they ordered diagnostic test package(s) on Homelab). In January 2022,
this was corrected, and patients could only complete the questionnaire once. All data
were downloaded via a content management system of Homelab.

Ethical approval

Approval by an ethics committee was not needed for this study because no interven-
tion or trial has occurred in the sense that the research participants were subjected to
actions or had modes of behavior imposed on them. Obtaining informed consent and
ethical approval was unnecessary because the questionnaire data were anonymously
collected. The data on the frequency of Homelab use were anonymous.
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Statistical analyses

Descriptive statistics (eg, mean [SD], total sample, percentages, frequencies) were
used to summarize all the demographic and clinical characteristics, number and
type of orders of test package(s), and data on SUS-10. Moreover, the data were split
for age (<40 years and >40 years) and gender, and descriptive statistics were used
to give insight into these different groups. The analyses were performed using SPSS
version 25 (IBM Corp) [23].

As described above, there was a fault in the programming, and patients could
complete the questionnaire multiple times. If patients ordered multiple packages on
Homelab (at the same time), the patient would be presented with the questionnaire
after every ordered test package. In the final data set, however, we wanted patients to
be only represented once. Therefore, we looked at the demographic characteristics
of successively incoming data points. When the demographic data of the next row(s)
were identical, we looked at the SUS data of these rows. If there was variation in the
SUS data in the first row but not in the consecutive row(s) (ie, all items scored with a 3),
we assumed that the consecutive row(s) were of the same patient and were therefore
removed from the final data set.

Results

Descriptive statistics

In total, 79 questionnaires were completed. Data from 5 questionnaires were removed
because these data were from individuals (n=3) who completed the questionnaire
multiple times, resulting in a total of 74 patients with valid questionnaires. Table 1
presents the demographic and clinical characteristics of the patients and their use of
Homelab data. The mean age of the patients was 40.33 (SD 12.11; range 23-73) years;
half of them were females (39/74, 53%), and the majority were employed (53/74, 72%)
and highly educated (56/74, 76%). Furthermore, most did not have asthma, chronic
obstructive pulmonary disease, diabetes, or cardiovascular diseases (69/74, 93%).

Use of Homelab

Of the total patient population, 66% (49/74) reported that they would have gone to
the GP if they had not used Homelab, while 22% (16/74) reported that they did not
know if they would have gone. The percentage of patients in the younger age group
(24/41, 59%) who would have gone to the GP was lower than that of patients in the
older age group (25/33, 76%). Moreover, the percentage of male patients (24/34, 71%)
who would have gone to the GP was higher than that of female patients (25/39, 64%).
Of the total patient population, 81% (60/74) wanted to use Homelab again in the future
without going to the GP, while 8% (13/74) did not know if they wanted to use it again.
The percentage of patients in the younger age group (36/41, 88%) who would use
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Table 1. Demographics and clinical characteristics of Homelab users (N=74).

Total Age Gender
<40 >40 Male Female

Characteristics N(%)/M (SD) N(%)/M(SD) N(%)/M (SD) N(%)/M (SD) N(%)/M (SD)
Age, mean (sd) 40.33(121) 3195(3.8)  5076(107) 4144(121)  38.64(11.3)
Gender, n(%)

Male 34 (46) 17 (42) 17 (52) N/A N/A
B I B 1 T B —

Unknown 1(1) 0 1(3) N/A N/A
Education, n(%)
B OW 2 D) L 505 30) . 10

...Intermediate 13 (18) 7a7).. 6018) 9@7) 4000
High 56 (76) 22 (67) 22 (67) 22 (65) 34(87)

Employment status, n(%)

Lodtdent 20) 30) >(15) O
...Employed o 34 (83) 19(58) 25 (74) 28072 .
..Unemployed _..6®) . 37 30) . 168).. 213
Voluntary work 0 0 0 0
L Retred 0 e 3 30
Other 2(5) 1(3) 0 3(8)

Chronic diseases, n(%)

....Asthma/COPD 4012) | 30) . 16)
Cardiovascular 0 0 1(3)

0
69 (93) 40(98) 29 (88) 3795
Replacement for consultation®, n(%)
Yes 49 (66) 24 (59) 25 (76) 24 (71) 25 (64)
SoNo 902 8RO @) 402 5039
I don’t know 16 (22) 9(22) 7 (27) 6 (18) 9 (23)
Future use Homelab®, n(%)
Yes o .......60@Y 36 (88) 24(73) 26 (77) 3467)
oNoo 1 1@ 0. 0. 18)
I don't know 13 (8) 4(10) 9(27) 8 (24) 4(10)
Willing to use it came at the deductible expense of my health insurance?, n(%)
Totally agree 19 (26) 8(20) 11 (33) 9(27) 10 (26)
L Agee 1004 608 7@) 9@y
LoNeutral o 19029) 14 (34) 505) 7@n. nes
Disagree 14 (18) 6 (15) 8(24) 8(24) 6 (15)
Totallydisagree  6(8) 307) 39 309) 3(8)

System usability scale (10 68.45(15.7)  73.96 (14.7) 61.59 (14.4) 67.94 (15.3) 69.30 (16.3)
items), mean (sd)

aN/A: not applicable.

5This variable was based on the question, “If you did not order a diagnostic test via Homelab, would you have gone to
the general practitioner?”

This variable was based on the question, “Would you like to have the possibility of ordering diagnostic tests online inde-
pendent of a general practitioner in the future?”

9This variable was based on the statement of “I would also order this test when this would come at the expense of the
deductible of my health insurance.”
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Table 2. Overview of the diagnostic packages and frequency of ordering the packages
(N=106).

Package name Number of ordered packages
Values, N (%)
Am | still healthy? | want to do my annual health 51 (48.1)

checkup.

Ifeeltired;what'swrong? ——— 24(22) e
Amlallergiczc 0 B )
What’s my blood type? 7 (6.6)

Do I have anemia? e A 38) S
Do | have an elevated prostate-specific-antigen? 4(3.8)

(only available for men)

Why do | often have pain in my stomach? 328
Why can | not lose weight? 2(1.9)

Whydolhave hairloss? . 209 B
Is my body system free of any traces of drugs? 0

Homelab again in the future was higher than that of patients in the older age group
(24/33, 73%). In addition, the percentage of female patients (34/39, 87%) who would
use Homelab again was higher than that of male patients (26/34, 76%). Almost half of
the patients (35/74, 47%) (totally) agreed with the statement, “l would also order this
test when this would come at the expense of the deductible of my health insurance,”
and about a quarter (20/74, 27%) (totally) disagreed with the statement. The percent-
age of patients in the younger age group (18/41, 44%) who (totally) agreed with this
statement was slightly lower than that in the older age group (17/33, 52%). For both
females (19/39, 49%) and males (16/34, 47%), the percentage that (totally) agreed was
almost equal.

Usability of Homelab

The mean score on the SUS-10 was 68.45 (SD 15.74; range 40-100), which can be con-
sidered above average usability. The average SUS score in the younger age group
(mean 73.96, SD 14.74) was higher than that in the older age group (mean 61.59, SD
14.37). There did not appear to be gender differences (females, mean 69.30, SD 16.29;
males, mean 67.94, SD 15.29).

Ordered test packages

The number of unique users of Homelab was 76. The total number of diagnostic
test packages that were ordered was 106. In the beginning, Homelab was not used
very often (n=3); in May, a few days after the release, Homelab was not used at all. In
June, July, August, September, October, November, and December of 2021, Homelab
was used 14, 8, 5, 5, 9, 4, and 6 times, respectively. In January and February of 2022,
Homelab was used the most (22 times in both months). Table 2 gives an overview of
the types of diagnostic test packages that were ordered and how often they were
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ordered. The most ordered test package was “Am | still healthy? | want to do my annual
health checkup” (51/106, 48.1%). The second and third most ordered test packages
were “| feel tired; what is wrong?” (24/106, 22.6%) and “Am | allergic?” (9/106, 8.5%),
respectively. One test package was not ordered (Is my body system free of any traces
of drugs?).

Discussion

Our findings

Our study identified the characteristics of Homelab users, how and how often the
diagnostic service was used, and its usability. The main users of Homelab were highly
educated and employed. The age range of the users was broad, but the mean age of
the studied population was comparable to that of the Dutch population in 2022 (40.3
years old vs 42.3 years old, respectively) [24]. Patients used Homelab in two-thirds of
the cases instead of going to a GP; 81% (60/74) of the patients were willing to use it in
the future and half of the patients would also order diagnostic test packages when it
came at the expense of the deductible part of their health insurance. Thus, the usabil-
ity of Homelab was perceived as above average.

The usability of Homelab was perceived higher by younger patients than by older
patients, which is in line with that reported in other research on eHealth services
[20,25]. Research shows that younger patients are more digitally competent than older
patients and are more used to a web-based world [26], potentially making it easier for
them to use an app such as Homelab and thereby explaining the higher usability score
among younger patients. Older patients may have scored the usability lower because
they may have specific wishes and needs (eg, having face-to-face contact with their
GP); older patients may have more physical problems or chronic diseases where a nor-
mal consultation with the GP might be more preferred [27]. The wishes and needs
of older patients could result in lower scores on the items of the usability question-
naire, such as willing to use Homelab in the future. Indeed, most patients who visit the
GP are older; in the Netherlands, two-thirds of the consultations are performed with
patients older than 40 years [28,29]. Although the usability of Homelab perceived by
older patients was lower than that perceived by younger patients, the usability was
still perceived as average. Future research should be performed to investigate how
Homelab could be beneficial and seamlessly meet the needs of users of this specific
older age group to improve its usability [30,31].

This pilot study was also set up to identify if patients would use Homelab exces-
sively because they could order the diagnostic test packages themselves. However,
the number of ordered tests was not very high in the pilot period, and it seemed that
there was no excessive use. Although it is too early to draw conclusions, Homelab
seems to show potential in replacing consultations with the GP without excessive and
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unnecessary use (based on the number of ordered tests found in this pilot in com-
bination with the answers to the question, “If you did not order a diagnostic test via
Homelab, would you have gone to the GP?").

This was the first study performed on a web-based service for patients, allowing
them to order diagnostic test packages in the digital environment of the GP without
needing a consultation. Other studies have evaluated services with direct access to
laboratory diagnostic testing and results, but those services were without a health care
professional [17]. In Homelab, the GP is involved to ensure that patients receive proper
care. Still, for the GP, Homelab requires a minimum of time investment. Our results
suggest that patients were willing to use Homelab in the future, and they used this
service instead of going to the GP, which suggested that they are willing to replace the
physical consultation with Homelab. Publications on other digital apps also showed a
decrease in consultations when eHealth was used [8,9].

A previous study [32] that researched the usability of another kind of direct access
to a diagnostic service was comparable to that of Homelab. However, it [32] was not
performed in the GP environment. That study [32] found that the service to order
diagnostic tests for sexual transmitted infections online was easy to use (an element
of the SUS), which was in line with the results of this study. Our study is the first to
describe a web-based service for diagnostic tests where patients can order diagnostic
tests themselves in the general practice environment. However, an important part of
this service is a tailor-made results portal where patients can view their results online.
The results portal was not investigated in this study, but previous studies have exam-
ined the benefits of presenting results online [19,33]. Research shows that more than
one-third of the studied population was positive about accessing their diagnostic test
results online [33], and the usability of the web-based results portal was rated posi-
tively [19]. More research is needed to address the efficiency and usability of Homelab.

Limitations and strengths of this study

Our study has some limitations. First, Homelab was piloted during the COVID-19 pan-
demic, which means that there were restrictions in daily life, and a large part of primary
health care was shifted to web-based care [13,14]. Thus, it could be that patients were
more open to using Homelab in the COVID-19 period, as web-based health care was
the norm. If patients were more open to eHealth in that period, this could have led to
more positive reactions to Homelab. Especially in the lockdown period in the winter of
2021/2022 in the Netherlands, Homelab was used more than that in the other months.
However, the shift to web-based health care possibly remains because the benefits of
using eHealth are more well-known now, and patients have a more positive attitude
toward eHealth now than before the COVID-19 period [34,35]. Second, data were una-
vailable on whether patients really used the diagnostic test package that they ordered.
For more insight into patients’ follow-ups, the entire patient journey should be ana-
lyzed in future research. Third, the general practice where Homelab was piloted was a
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relatively digital practice; they have a website where patients can make appointments
online and have remote consultations (eg, phone calls, chats, video calls) [36]. Patients
of this general practice were perhaps more used to eHealth than patients at other less
digital general practices, which could influence the perceived usability of Homelab.

A strength of our study was that this is the first pilot study in a real-world set-
ting with a new web-based diagnostic service. This usability study can help in mak-
ing this service user-friendly and help in receiving the best experience for the user.
Points of improvement derived from this study can be used to revise the service [37].
Another strength is that Homelab was developed in co-creation with GPs. Co-creation
in eHealth interventions is an important precondition for good adoption of eHealth
[11]. Homelab was piloted and developed for general practices in the Netherlands.
However, a service like Homelab can also be implemented in other European countries
with comparable primary health care systems where the GP is the first gatekeeper—in
particular, Nordic countries are relatively advanced in adopting eHealth [11].

Conclusions

This pilot study describes Homelab, a digital self-service, wherein patients can order
diagnostic tests online in the environment of the GP. This eHealth tool was used by a
broad age group but not used excessively. Patients were willing to use Homelab in the
future, and they used it most of the time as a replacement for regular consultation.
The usability of Homelab was perceived as above average and as better in a younger
population. More research should be performed to increase the usability of Homelab,
obtain more insights into end user’s needs, and examine if Homelab can lead to more
efficient and accessible health care for both patients and GPs.

Acknowledgements

We would like to thank general practice Westerdokters and in particular Vladan Ili¢
and Pien Querido for working with Homelab. This made it possible for us to perform
this research.

Data availability

The data sets generated during and/or analyzed during the current study are available
from the corresponding author on reasonable request.

133

‘ Ul



Chapter 5

Conflicts of Interest

KS and ETK are employees of Unilabs, where Homelab has been developed.

Abbreviations
COPD = Chronic Obstructive Pulmonary Disease

GP = General Practitioner
SUS = System Usability Scale

134



Usability of Homelab, an Online Service at the General Practitioner for Diagnostic Tests

References

18.
19.

20.

Prince M, Wu F, Guo Y, Gutierrez Robledo L, O’'Donnell M, Sullivan R, et al. The burden of
disease in older people and implications for health policy and practice. The Lancet 2015
Feb;385(9967):549-562

Barnett K, Mercer S, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology of multimorbidity
and implications for health care, research, and medical education: a cross-sectional study. The
Lancet 2012 Jul;380(9836):37-43

Uijen A, van de Lisdonk EH. Multimorbidity in primary care: prevalence and trend over the last
20 years. Eur J Gen Pract 2008;14 Suppl 1:28-32.

Fisher RF, Croxson CH, Ashdown HF, Hobbs FR. GP views on strategies to cope with increasing
workload: a qualitative interview study. Br J Gen Pract 2017 Jan 16;67(655):e148-e156.

de Wilt T, Versluis A, Goedhart A, Talboom-Kamp E, van Delft S. General practitioners attitude
towards the use of eHealth and online testing in primary care. Clinical eHealth 2020;3:16-22
Peeters JM, Krijgsman JW, Brabers AE, Jong JDD, Friele RD. Use and Uptake of eHealth in General
Practice: A Cross-Sectional Survey and Focus Group Study Among Health Care Users and
General Practitioners. JMIR Med Inform 2016 Apr 06;4(2):e11

Eysenbach G. What is e-health? J Med Internet Res 2001;3(2):E20

Spoelman WA, Bonten TN, de Waal MWM, Drenthen T, Smeele 1JM, Nielen MMJ, et al. Effect of
an evidence-based website on healthcare usage: an interrupted time-series study. BMJ Open
2016 Nov 09;6(11):e013166

Spoelman W, Bonten T, de Waal M, Drenthen T, Smeele |, Nielen M. De invloed van Thuisarts.nl
op het zorggebruik. Huisarts Wet 2017 Jun 13;60(6):260-263.

Brandt CJ, Christensen JR, Lauridsen JT, Nielsen JB, Sendergaard J, Sortsg C. Evaluation of the
Clinical and Economic Effects of a Primary Care Anchored, Collaborative, Electronic Health
Lifestyle Coaching Program in Denmark: Protocol for a Two-Year Randomized Controlled Trial.
JMIR Res Protoc 2020 Jun 25;9(6):e19172

Kasteleyn MJ, Versluis A, van Peet P, Kirk UB, van Dalfsen J, Meijer E, et al. SERIES: eHealth in
primary care. Part 5: A critical appraisal of five widely used eHealth applications for primary care
- opportunities and challenges. Eur J Gen Pract 2021 Dec;27(1):248-256

Fu HNC, Rizvi RF, Wyman JF, Adam TJ. Usability Evaluation of Four Top-Rated Commercially
Available Diabetes Apps for Adults With Type 2 Diabetes. Comput Inform Nurs 2020
Jun;38(6):274-280

Clipper B. The Influence of the COVID-19 Pandemic on Technology: Adoption in Health Care.
Nurse Lead 2020 Oct;18(5):500-503

Keuper J, Batenburg R, Verheij R, van Tuyl L. Use of E-Health in Dutch General Practice during the
COVID-19 Pandemic. Int J Environ Res Public Health 2021 Nov 26;18(23):1-11

Huygens MWJ, Vermeulen J, Swinkels ICS, Friele RD, van Schayck OCP, de Witte LP. Expectations
and needs of patients with a chronic disease toward self-management and eHealth for self-man-
agement purposes. BMC Health Serv Res 2016 Jul 08;16:232

Talboom-Kamp E, Verdijk N, Kasteleyn M, Numans M, Chavannes N. From chronic disease
management to person-centered eHealth; a review on the necessity for blended care. Clinical
eHealth 2018 Mar;1(1):3-7

Versluis A, Schnoor K, Chavannes NH, Talboom-Kamp EP. Direct Access for Patients to Diagnostic
Testing and Results Using eHealth: Systematic Review on eHealth and Diagnostics. J Med
Internet Res 2022 Jan 12;24(1):e29303

Unilabs. URL: https://unilabs.com/ [accessed 2022-11-28]

Talboom-Kamp E, Tossaint-Schoenmakers R, Goedhart A, Versluis A, Kasteleyn M. Patients’
Attitudes Toward an Online Patient Portal for Communicating Laboratory Test Results: Real-
World Study Using the eHealth Impact Questionnaire. JMIR Form Res 2020 Mar 04;4(3):e17060
Tossaint-Schoenmakers R, Kasteleyn M, Goedhart A, Versluis A, Talboom-Kamp E. The Impact of
Patient Characteristics on Their Attitudes Toward an Online Patient Portal for Communicating
Laboratory Test Results: Real-World Study. JMIR Form Res 2021 Dec 17;5(12):e25498

135

‘ Ul



Chapter 5

21.
22.

23.
24,
25.

26.

27.

28.

29.

30.

3.

32.

33.

34.

35.

36.

37.

136

Brooke J. SUS: A quick and dirty usability scale. Usability Eval Ind 11/30 1995:189-194.

Martins A, Rosa A, Queirds A, Silva A, Rocha N. European Portuguese Validation of the System
Usability Scale (SUS). Procedia Computer Science 2015;67:293-300

IBM SPSS Statistics for Windows, Version 25.0. URL: https://www.ibm.com/support/pages/
downloading-ibm-spss-statistics-25 [accessed 2022-01-01]

Hoe ziet de leeftijdsopbouw van de Nederlandse bevolking eruit? Leeftijdsverdeling CBS. URL:
https://tinyurl.com/39dnppc8 [accessed 2022-11-01]

Hardiker N, Grant M. Factors that influence public engagement with eHealth: A literature review.
Int J Med Inform 2011 Jan;80(1):1-12

Heponiemi T, Kaihlanen A, Kouvonen A, Leemann L, Taipale S, Gluschkoff K. The role of age and
digital competence on the use of online health and social care services: A cross-sectional popu-
lation-based survey. Digit Health 2022;8:20552076221074485

Wilson J, Heinsch M, Betts D, Booth D, Kay-Lambkin F. Barriers and facilitators to the use of
e-health by older adults: a scoping review. BMC Public Health 2021 Aug 17;21(1):1556

Nielen M, Weesie Y, Davids R, Winckers M, Korteweg L, de LE. Bijlage bij Jaarrapport 2020: Zorg
door de huisarts. Nivel 2021:1-36

Hek K. Cijfers zorgverlening huisartsen - Nivel zorgregistraties eerste Lijn. Nivel. URL: https://
www.nivel.nl/nl/nivel-zorgregistraties-eerste-lijn/cijfers-zorgverlening-huisartsen:  [accessed
2022-07-06]

Wildevuur SE, Simonse LW, Groenewegen P, Klink A. Information and communication tech-
nology enabling partnership in person-centred diabetes management: building a theoretical
framework from an inductive case study in The Netherlands. BMJ Open 2019 Jun 16;9(6):025930
Talboom-Kamp EP, Verdijk NA, Harmans LM, Numans ME, Chavannes NH. An eHealth Platform
to Manage Chronic Disease in Primary Care: An Innovative Approach. Interact J Med Res 2016
Feb 09;5(1):e5

Grandahl M, Larsson M, Herrmann B. ‘To be on the safe side”: a qualitative study regarding users’
beliefs and experiences of internet-based self-sampling for and testing. BMJ Open 2020 Dec
29;10(12):e041340

Keuper J, Batenburg R, Vis E, Flinterman L, Verheij R. Eerste inzichten in de ervaringen van huis-
artsenpraktijken met online inzage. Nivel 2021:1-6

Meurs M, Keuper J, Sankatsing V, Batenburg R, van Tuyl L. “Get Used to the Fact That Some of the
Care Is Really Going to Take Place in a Different Way”: General Practitioners’ Experiences with
E-Health during the COVID-19 Pandemic. IJERPH 2022 Apr 22;19(9):5120-5135.

van DVR, Kouwenberg L, Oosterhoff M, Rotteveel A, van TL, van VE. Ontwikkelingen rondom
e-health tijdens de COVID-19-pandemie. Bevindingen vanuit de literatuur en empirisch onder-
zoek. RIVM 2022:1-89.

Westerdokters - huisartsenpraktijk. Westerdokters. URL: https://westerdokters.nl/ [accessed
2022-07-06]

van Teijlingen E, Hundley V. The importance of pilot studies. Nurs Stand 2002;16(40):33-36.



Usability of Homelab, an Online Service at the General Practitioner for Diagnostic Tests

137

‘ Ul





