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Background: Dueto the strong reduction in thelength of hospital staysin thelast decade, the period of in-hospital postoperative
careis limited. After discharge from the hospital, guidance and monitoring on recovery and resumption of (work) activities are
usually not provided. As a consequence, return to normal activities and work after surgery is hampered, leading to alower quality
of life and higher costs due to productivity loss and increased health care consumption.

Objective: With thisstudy we aim to eval uate whether an eHealth care program can improve perioperative health carein patients
undergoing commonly applied abdominal surgical procedures, leading to accelerated recovery and to a reduction in costs in
comparison to usual care.

Methods: Thisisamulticenter randomized, single-blinded, controlled trial. At least 308 patients between 18 and 75 years old
who are on the waiting list for a laparoscopic cholecystectomy, inguina hernia surgery, or laparoscopic adnexal surgery for a
benign indication will be included. Patients will be randomized to an intervention or control group. The intervention group will
have accessto an innovative, perioperative eHealth care program. Thisintervention program consists of awebsite, mobile phone
app, and activity tracker. It aims to improve patient self-management and empowerment by providing guidance to patientsin the
weeks before and after surgery. The control group will receive usual care and will have access to a nonintervention (standard)
website consisting of the digital information brochure about the surgical procedure being performed. Patients are asked to complete
guestionnaires at 5 moments during the first 6 months after surgery. The primary outcome measure is time to return to normal
activities based on a patient-specific set of 8 activities selected from the Patient-Reported Outcomes Measurement Information
System (PROMIS) physical functioning item bank version 1.2. Secondary outcomesinclude social participation, self-rated health,
duration of return to work, physical activity, length of recovery, pain intensity, and patient satisfaction. In addition, an economic
evaluation alongside thisrandomized controlled trial will be performed from the societal and health care perspective. All statistical
analyses will be conducted according to the intention-to-treat principle.

Results: The enrollment of patients started in September 2015. The follow-up period will be completed in February 2017. Data
cleaning and analyses have not begun as of the time this article was submitted.

Conclusions: We hypothesize that patients receiving the intervention program will resume their normal activities sooner than
patientsin the control group and costs will be lower.

ClinicalTrial: Netherlands Trial Registry NTC4699; http://www.tria register.nl/trial reg/admin/rctview.asp?TC=4699 (Archived
by WebCite at http://www.webcitation.org/6mcCBZmwy)

(JMIR Res Protoc 2016;5(4):e245) doi: 10.2196/resprot.6580

KEYWORDS

eHealth; mHealth; inguinal hernia surgery; cholecystectomy; adnexal surgery; perioperative care; convalescence; return to normal
activities; cost-effectiveness; economic evaluation

Introduction

Between 1993 and 2013 the number of surgical procedures per
year at community hospitals in the United States increased by
16.5% to more than 26 million per year [1]. Thisis partly due
to the growing trend in day care surgery (ambulatory surgery).
This is illustrated by the fact that in 2013 the number of
surgeries performed in day care (17.4 million, 65.6%) exceeded
the number of surgeries performed in overnight stay (9.1 million,
34.4%) [1]. Dueto the strong reduction in the length of hospital
stay, perioperative in-hospital care has been reduced
accordingly. Once patients have been discharged, the degree of
guidance and monitoring on recovery islimited, and sometimes
conflicting adviceisgiven by the different health care providers
involved in the recovery process [2-5]. In addition, patients do
not aways know who to contact for support in case of
postoperative complaints. This poor guidance and transition of
perioperative care after hospital discharge contributesto patient
uncertainties and postoperative fear that may hamper their
recovery [6,7]. As a consequence, return to normal activities,
including work, after surgery takes much longer than expected
[8,9]. The delayed recovery has a negative impact on quality of
life, clinical outcomes, and medical consumption and increases
therisk of work disability, leading to an increased risk of mental
health problems and poor general health [10,11]. In terms of

http://www.researchprotocols.org/2016/4/e245/

the burden on society, thisincreases costs. costs resulting from
the increased medical consumption (direct costs) and costs in
relation to the high productivity loss dueto prolonged sick leave
(indirect costs) [10].

Therefore, improving the quality of perioperative care may
contribute to accelerated recovery and health care efficiency,
which in turn may reduce health care costs. eHealth seems to
be an effective tool in this process for several reasons. First,
electronic devices are widely available and are increasingly
popular. This means that patients can be easily reached using
this medium. Second, there is an increasing demand for
self-management in society; eHealth has the potentia to
motivate people and turn them into more active and effective
managers of their own health[12,13]. Finally, eHealth isauseful
tool to provide the patients with tailored information, by
providing only advice based on the patient’s profile. Therefore
an eHealth care program has been developed to improve
perioperative care after gynecological surgery [14]. The program
was developed using an intervention mapping protocol, based
on a systemic review of the literature, input of patients during
focus groups, and consented guidelines on resumption of
activities after surgery achieved after a Delphi procedure
[14,15]. The effect of the eHealth care program on return to
work was evaluated in a randomized controlled trial (RCT).
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Patients who had access to the care program returned to work
9 daysearlier than patientsfrom the control group [16]. Because
of these promising results, the care program was further
developed for a broader population, according to the wishes
and preferences of a sample of patients who had undergone
various types of abdominal surgery. While the gynecological
care program aimed to deliver additional care by providing extra
support and information through eHealth, this adapted care
program also aims to partly substitute perioperative care with
eHealth. In addition, the care program will focus on
health-behavior change techniques using an activity tracker,
which has been described before as an effective strategy [17,18].
With this multicenter, single-blinded, RCT, we will evaluate
whether this adapted perioperative eHealth program will be
effective and cost effective as compared to usual care on the
resumption of normal activities in patients undergoing
commonly applied minor abdominal surgical procedures with
ashort duration of hospital stay.

Textbox 1. Exclusion criteria.

van der Meij et a

Methods

Study Setting

Patients will be included from the surgical and gynecological
departments of 7 teaching hospitalsin the Netherlands. Thetrial
was conducted in accordance with the Standard Protocol Items:
Recommendations for Interventional Trials and reported in
accordance with the Consolidated Standards of Reporting Trials
[19-21]. The study was approved by the local medical ethics
committee under registration number 2014.301 and by the
institutional review boards of all participating hospitals. The
study isregistered at the Netherlands Trial Registry (NTR4699).

Eligibility Criteria

Eligible patients for this study are adults from 18 to 75 years
old who are on the waiting list for one of the following
commonly applied minor surgical procedures: laparoscopic
cholecystectomy, open or laparoscopic inguina herniasurgery,
or laparoscopic adnexal surgery. Participants meeting any of
the exclusion criteriawill not be considered (Textbox 1).

Exclusion criteria:

«  Surgery without acurative intention or with additional radio- or chemotherapy

o  Deepinfiltrating endometriosis
.  Ectopic pregnancy

o Adnexal surgery because of pelvic inflammatory disease or tubal ovarian abscess

«  Combination of severa surgical procedures

«  Severe comorbidity which might complicate the postoperative course
«  Patient who are unable to understand the information from the study

« Insufficient understanding or ability to complete questionnairesin Dutch

Interventions

Control Group

Patients allocated to the control group will receive usua care
and access to the nonintervention part of the website
(www.ikherstel.nl). On this part of the website, the patient
information brochure about the surgical procedure from the
hospital where the patient will have surgery is presented. This
isthe same brochure as the one patients often receivein various
hospitals when they are scheduled for surgery. The only reason
to give patients access to thiswebsiteis to minimize the biasin
estimation of the intervention effect. Furthermore, pre- and
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postoperative care will be given according to the local protocol
of the hospital. In the Netherlands, patients do not receive
structural and detailed instructions about the resumption of
normal activities including work. Usually, after the patient is
discharged from the hospital, an outpatient postoperative
consultation is scheduled 4 to 8 weeks following surgery.

I ntervention Group

Patients in the intervention group will receive access to the
intervention part of the website, a mobile application, and an
activity tracker. Table 1 provides an overview of the different
components of the intervention.
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Table 1. Components of the intervention.

van der Meij et a

Component Target population Content Aim
Website All patients of the intervention Information by text and ani- Enhancing patient involvement and recovery expectations and
group mations? reducing anxiety
Making apersonalized con-  Creating recovery expectations and improving recovery
valescence plan®
Recovery monitor andrecov-  Reducing uncertainties and fear related to the recovery process
ery report® and improving monitoring of postoperative care
eConsult Increasing access to care, reducing patient uncertainties and
fear related to the recovery process, and reducing costs and
workload (by replacing the appointment in the outpatient clinic)
App All patients of the intervention Information by text? Enhancing patient involvement and recovery expectations and

group with a smartphone

Insight in the convalescence

a

reducing anxiety

Creating recovery expectations and improving recovery

plan
Recovery monitor andrecov-  Reducing uncertainties and fear related to the recovery process
ery report? and improving monitoring and transition of postoperative care

Creating a packing list

Section to make notes

Activity tracker  All patients of the intervention
group with asmartphonewhich can  pack on recovery?
be linked to an activity tracker

Monitoring and giving feed-

Helpful tool
Helpful tool

Reducing uncertainties and fear related to the recovery process,
which may improve recovery

8Content is based on the intervention mapping study of Vonk Noordegraaf et al [14].

Website

Thewebsite aimsto prepare patientsin the best possible manner
for their surgery and to offer guidance during their recovery
process until full recovery and resumption of all daily activities
are achieved. The following tools on the website will support
this.

Providing I nformation About the Surgical Procedure and
Recovery Process

On thewebsite, information will betailored to the patient, which
offers the opportunity to enhance patient involvement (Figure
1) [13]. Thisis possible because some dataare already prefilled
when patients receive their website account (eg, surgical
procedure, sex, hospital). The information will be offered by
text aswell as animations. The aim is to prepare the patient as
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well as possible for the day of surgery, which may contribute
to the patient being more aware of what to expect and have a
positive effect on anxiety and satisfaction [22]. In addition, it
aims to improve recovery expectations, as expectations about
the length of the recovery before surgery have proven to be an
important predictor of thelength of recovery [23]. After surgery,
text and animations will be offered about the recovery period,
which may support patients during this period and may help
them with feelings of insecurity. Information about several
postoperative complaintsisavailable, including practical advice
about when, how, and with whom patients should seek contact.
We hypothesizethat by providing thisinformation, patientswill
be encouraged to resume their daily activities. In addition, this
empowerment will help when deciding whether contact with a
health care provider is indicated in case of complaints or
complications during their recovery.
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Figure 1. Text and animations on the website (see Multimedia Appendix 1 for more information).

Kkherstel

VOOR DE OPERATIE

Hoe ziet de operatiedag eruit?

DE OPERATIE NA DE OPERATIE

MEER INFORMATIE

> Veel gestelde vragen

> Inpaklijst

Voor de operatie
Uw arts bespreekt met u wanneer u opgenomen wordt in het ziekenhuis, meestal is dat op de dag waarop de operatie

plaatsvindt. maar soms is dit ook al de dag veoor de operatie. Het is athankelijk van de soort operatie, de manier waarop de
operatie wordt uitgevoerd en het ziekenhuis.

Making a Personalized Convalescence Plan

Themost important tool on the websiteisthe option to generate
apersonalized and tailored conval escence plan, including advice
about resumption of daily (work) activities (Figures 2 and 3).
Using a modified Delphi method, specific convalescence
recommendationswere devel oped for several types of abdomina
surgical procedures [24,25]. The recommendations given are
tailored to the patient and are based on the input of patients
normal preoperative activitiesand the surgical technique (using
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RenderX

algorithms). It aims to improve recovery, return to normal
(work) activities, and quality of life. The convalescence plan
will be approved eectronically on the first postoperative day
by the operating surgeon, resulting in adefinitive convalescence
plan. If complications occur during surgery, the surgeon will
not approve the convalescence plan and the patient will receive
a message that their initial convalescence plan is no longer
applicable and that the adjusted instructions of the surgeon
should be followed.
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Figure 2. Personalized convalescence plan (see Multimedia Appendix 1 for more information).
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s}
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na 7 dagen (vanaf 1 aug. 2016)

Figure 3. Personalized convalescence plan displayed on atimeline (see Multimedia Appendix 1 for more information).
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Getting Feedback on Recovery by a Recovery Monitor and
Recovery Report

The recovery monitor and report are tools to identify recovery
problems and give patients feedback on their recovery progress.
Patients are asked to indicate by a recovery monitor to what
extent they have resumed their activities (Figure 4), which is
subsequently graphically displayed in arecovery report allowing
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De tijdslijn van uw persoonlijke hersteladvies
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Home

000000
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Autorijden In bad gaan Tillen of dragen

09-07-2016
Lopen

09-07-2016

09-07-2016
Fietsen

verwacht herstel

them to track their progress (Figure 5). If patients report a
delayed recovery, an aerting system advises them to contact a
specific health care professional, depending on the underlying
problem. It also aims to improve monitoring and transition of
postoperative care; after the patient has given consent, the Web
portal can be accessed by a health care provider in secondary
careto monitor the patients’ recovery and thusidentify recovery
problems.
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Figure 4. Recovery monitor (see Multimedia Appendix 1 for more information).
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Figure 5. Recovery report (see Multimedia Appendix 1 for more information).
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.

guestions on the website to ahealth care professional from their
own hospital by means of an eConsult in case of recovery
problems (Figure 6). They are informed that the question will

receive astandard appointment at the outpatient clinic. Instead, | that case, they receive a phone number for direct contact. In

they are offered continuous guidance via the website aqdition patients will receive a telephone call 2 weeks after
(information, feedback on recovery) and the possibility to ask
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surgery to inform them about any test results. Various studies
already have proven that telephone follow-up is feasible and
effective after thetype of surgical procedureswhich areincluded
in this study [26-28]. The telehealth follow-up aims to replace
the standard single postoperative consultation in the outpatient
clinic to increase access to care, reduce patient uncertainties
and fear related to the recovery process, reduce costs and

Figure 6. eConsult (see Multimedia Appendix 1 for more information).

ikherstel

Wilt u een vraag stellen

van der Meij et a

workload, and meet patient preferences of care during
out-of-office hours [29,30]. We hypothesize that patients will
be more comfortable and less hampered in resuming their
activities with the opportunity to ask questions whenever they
prefer instead of the standard consultation several weeks after
surgery.

Herstelmoniter 1k heb een vraag 'Uﬁbperatie

Help Q

Home

Hier kunt u direct een vraag stellen aan de zorgprofessional

Heeft u ook al eens bij de Veel gestelde vragen gekeken of uw vraag daar bij staat?
Neem altijd TELEFONISCH contact op met het ziekenhuis indien u last heeft van:
peratuur boven de 38,5 graden Celsius

ikpijn

Wij trachten uw vraag binnen twee werkdagen te beantwoorden; d

)

eze komt dan hieronder in de conversatie te staan

STEL EEN VRAAG

M obile Phone App (mHealth) and Activity Tracker

All information which is available on the website is also
available on the mobile phone app (Ikherstel app), which will
be synchronized with the website. This mHealth app has been
developed because of the increasing use of mobile phone apps
and in order to make the intervention more accessible. This
means that the convalescence plan that is created by the patient
on the website will also be displayed on the app. In addition,
the app will offer some extrafeatures, such as a section to make
notes and the option to compose a list of what to pack when
being admitted to hospital (Figure 7). If patients do not have a
smartphone they will only use the website. Patients who have
asmartphone may also receive an activity tracker (UP MOVE,
Jawbone). Not all kinds of smartphones can be linked to this
activity tracker, so only aproportion of the patientswill receive
an activity tracker. This activity tracker measures daily step
count. We performed a pilot study with an accelerometer in 30
patients who underwent surgery that showed that the step count
had a clear correlation with activity intensity levels (data not
yet published, personal communication). Patients can link the

http://www.researchprotocols.org/2016/4/e245/

RenderX
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activity tracker to the app. The activity tracker will be used as
an aid for patients to monitor and to give feedback on their
recovery. Patients areinstructed to wear the accel erometer from
the seventh day before surgery until 3 weeks after surgery and
during the sixth week after surgery. In the week before surgery
abaseline measurement will be performed. The mean step count
per day of this week will be set as their target postoperative
activity level. Inthe app, it will be displayed on which date this
target level is expected to be reached (Figure 8). This date is
based on the convalesce plan which is devel oped by the patient.
After surgery, the daily step count will be graphically displayed
in the app and on the website as a percentage of their target
activity level. When no baseline measurement is performed (for
example, because the period between inclusion and surgery is
shorter than 1 week), the target activity level will be set at 7100
steps per day (based on the mean preoperative val ue of the pilot
study). As the pilot study aso indicated that the most
improvement in activity level was detected in the first 2 weeks
after surgery, it was decided to ask the patients to wear the
accelerometer during the first 3 weeks after surgery. The sixth
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week was chosen because we hypothesize that baseline activity — opportunity to wear the activity tracker in the fourth and fifth
level will be reached in this week. Patients will be offered the week after surgery aswell.

Figure 7. Mobile phone app (see Multimedia Appendix 1 for more information).
i
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Table 2 presents al outcome measures, the measurement
instruments that will be used, and the time points when they
will be assessed.
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The primary outcome measure of the study will betimeto return
to normal activities (RNA). The Patient-Reported Outcomes
Measurement Information System (PROMIS) Physical
Functioning item bank version 1.2 will be used to measure
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limitations in daily activities. This item response theory
(IRT)—based item bank has been devel oped and validated in the
United States and translated into Dutch-Flemish [31,32]. Initial
validation studies in Dutch patients confirmed the
unidimensionality and underlying calibration of the IRT model
(personal communication, article submitted). This item bank
consists of 121 activities. We made a selection of the 29 most
relevant activities for this study (Multimedia Appendix 2). We
considered the 92 excluded activities as not being affected by
the type of surgery (eg, “Can you brush your hair?’) or as
duplicate activities. The list of 29 activities will be presented
to the patients at baseline (prior to surgery), and they will be
asked to select 8 activities which are most relevant for themin
daily life. In this way, patients will design their own personal
physical functioning short form. Since items in an IRT-based
item bank are calibrated onto the same continuum, one can
select any subset of questions in that bank and the scores
obtained from the derived short forms are comparable to that
from the complete bank [33]. In the follow-up questionnaires,
patients will only receive those PROMIS questions regarding
the 8 activities that they selected before surgery as relevant to
their personal life. Items are scored on a 5-point scalewith 1 as
most limited and 5 as no limitation. In addition, they will be
asked postoperatively whether they can perform this activity
on the same level as before surgery. If they answer “yes,” they
are asked to fill in since when (date), and the question will no
longer be repeated in the following questionnaires. If the
guestion is answered with a “no,” the question will be asked
again at the next follow-up moment. For each patient, thiswill
result in 8 dates of resumption of their activities. These dates
will be converted into time periods by calculating the number
of days that have elapsed between the date of surgery and the
date of the resumption of that particular activity. The moment
of resumption of the last activity on the list will be defined as
the RNA moment and thus the primary outcome measure will
be time elapsed between surgery and resumption of the last
activity. If patients have not resumed 1 or more activities at 6
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months, those activities will be censored. If information about
the resumption of 2 or fewer activities is missing, the RNA
moment will be calculated based on 6 activities. If information
about the resumption of more than 2 activities is missing, the
RNA moment cannot be calculated accurately and will be
considered as missing data.

Secondary Outcomes

As secondary outcomes we will use the time until the first
activity can be resumed and the moment that 75% of the
activities are resumed. Scores of the physical functioning short
forms will also be calculated by summarizing for each patient
the scores of the 8 activities and transforming them into a
T-score on the PROMI S physical functioning metric, where 50
represents the average score of the US population with an SD
of 10. The following outcomes will also be measured:

«  Social participation: assessed with the PROMIS Ability to
Participate in Social Roles and Activities version 2.0 short
form 8a[34]

« Sdf-rated health: measured by the 3-level EuroQol-5D
(EQ-5D-3L) [35]

« Durations of return to work (RTW) (only for the working
population): the time until the first day on which work will
be resumed and the time until full resumption of work
activities will be assessed

« Physical activity: assessed by the International Physical
Activity Questionnaire (IPAQ) short form [36]

« Length of recovery: measured by the recovery specific
quality of life questionnaire (RI-5) short form [37].

« Pain intensity: measured by the Von Korff questionnaire
visua analog scale (VAS) [38].

«  Patient satisfaction: measured with aself-devel oped patient
satisfaction questionnaire focused on satisfaction with
perioperative care, the care program (both groups), the
website (both groups), the app (intervention group only),
and the activity tracker (intervention group only).
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Table 2. Outcome measures, measurement instruments, and time points.

Enroll- Surgery  Post-allocation
ment

Time Point? To T T2 T3 Ty Ts

Enrollment
Eligibility screen
Informed consent
Allocation
I nterventions
I ntervention group
Intervention part of the website XXX XXX X XXX XXX X XXX XXX XXXXXXXXX
Mobile phone app XXXXXXXXXXXXXX XXX XX XXKXXXXXXXX
Activity tracker XXX XXX XXKXX XXX XXX XXX XXXXXXXXX
Control group
Nonintervention part of the website XXXXXX XX XX XX XXX XXX XX XX XX XXXXX
Assessments

Primary outcome measure

X
x
X
X
X
X

Return to normal activities (PROM I physical functioning item
bank)

Secondary outcome measures
Participation (PROMIS short form Socia Roles) X X
Self-rated health (EuroQol-5D-3L)
Return to work (Return to work questionnaire) X
Physical activity (IPAQ°) X

Recovery (RI-5% X X

X X X X X X
X X X X X X

Pain intensity (VAS®) X
Patient satisfaction (Satisfaction questionnaire) X
Prognostic factors
Sociodemographic data (Sociodemographic questionnaire) X
Potential confounding factors
Complications during surgery (Surgical report) xf
Postoperative complications (Postoperative medical notes) xf

Process measures
Protocol adherence (Adherence questionnaire) X
Cost measures
Care program (Bottom-up approach) xf
Heslth care utilization (Cost questionnaire)
Informal care (Cost questionnaire) X
Productivity loss
Presentesism: iPCQY and WHO-HPQ" X X X X X X
Absenteeism: iPCQ X X X X
Unpaid productivity: Cost questionnaire X X

8T 1 month before surgery; Tq: 1 week after surgery; To: 3 weeks after surgery; Ts: 6 weeks after surgery; T,: 3 months after surgery; Ts: 6 months
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after surgery.

bPROMIS: Patient-Reported Outcomes M easurement Information System.
“IPAQ: International Physical Activity Questionnaire.

RI-5: recovery specific quality of life questionnaire short form.

SVAS: visual analog scale.

"Measured by the research team.

van der Meij et a

%PCQ: Institute for Medical Technology Assessment (iMTA) Productivity Cost Questionnaire.
PWHO-H PQ: World Health Organization—Health and Work Performance Questionnaire.

Prognostic Factors

Before surgery (T,), various sociodemographic data will be
assessed (sex, age, level of education, living conditions, working
conditions) and questions asked regarding expectations about
the length of recovery. Also the T-scores of the PROMIS
physical functioning short forms conducted by the patient will
be calculated.

Potential Confounding Factors

Major complications during surgery (eg, conversion to an open
procedure), major complications in the postoperative course

http://www.researchprotocols.org/2016/4/e245/

(eg, leading to a prolonged hospital stay of more than 2 nights
after surgery), and readmission to the hospital in the 30 days
after surgery or repeated surgery in the 30 days after surgery
are considered as potential confounders. The complicationswill
be assessed by reviewing the surgical reports and postoperative
notes.

Process Measures

A process evaluation of the intervention will be carried out in
accordance with the Linnan and Steckler method [39]. Table 3
contains the different components of the intervention and the
level at which they are measured and in what way.
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Table 3. Process evaluation.
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Website

App

eConsult

Telephone consult
after 2 weeks

Activity tracker

Reach:

The proportion of intended tar-
get audience that participated
in the study

Dose delivered:

The number or amount of in-
tended units of each component
delivered or provided to thein-
tervention group

Dose received:

The extent to which partici-
pants from the intervention
group actively engage with, in-
teract with, are receptive to, or
use materials or recommend
resources

Patients who met the inclusion criteria, signed informed consent, and are randomized to the intervention or control

group?

Proportion of the patients of the intervention group who received an
account for the web portal and app?

Proportion of the pa-
tients of the interven-
tion group that made a

convalescence plan®

Proportion of the pa-
tientsof theinterven-
tion group that used

the appd

Proportion of the pa-
tientsof theinterven-
tion group that asked
one or more ques-
tions on the web

portal®

Proportion of the pa-
tientsof theinterven-
tion group who re-
ceived atelephonic
appointment at dis-

chargeb
Proportion of the pa-
tientsof theinterven-

tion group that re-
ceived their telephon-

ic appoi ntment?

Proportion of the pa-
tients of the interven-
tion group who re-
ceived an activity

tracker®

Proportion of the pa-
tients of the interven-
tion group that con-
nected the activity

tracker to their phone®

Fidelty: Proportion of theconva X Proportion of the Proportion of thepa-  Proportion of the pa-
The extent to which theinter-  !€scence plansthat are questions that were  tientsof theinterven-  tients of the interven-
vention was ddlivered as electronically approved answered® tiongroupthat came tion group that used
planned by the specialist® back at the outpa- the activity tracker in
tient officein addi-  thefirst 3 weeks after
tiontotheir telephon-  surgery (minimum 3
ic consult? days per week) and in
the sixth week after
surgery (minimum 3
days)®
Participant attitudes: Assessment of theweb-  Assessment of the X X Assessment of the ac-
Satisfaction and usage barriers site by theintervention app and reasons for tivity tracker and rea-
of the intervention group and reasonsfor ot yging the app® sons for not using the

not using the websi ted

activity tracker®

@Data collection method: logistic database.

PData collection method: notesin the medical record.

Data collection method: web log.

dData collection method: adherence and satisfaction guestionnaire.

Cost Measures

I dentification of Costs

Costs will be measured from a societal and a health care
perspective. Societal costs will consist of costs of the
intervention (ie, the substitution of perioperative care by
eHealth), other health care use, informal care, absenteeism (ie,
absence from work), presenteeism (ie, reduced productivity
whileat work), and unpaid productivity (ie, inability to perform
educational activities, chores, volunteer work). When the health
care perspective is applied, only costs accruing to the formal
health care sector will beincluded (ie, costs of the intervention
and other health care use).

M easurement and Valuation of Costs

Intervention costs will include all costs related to the
development and implementation of the intervention and will
be measured using a bottom-up microcosting approach (ie,
detailed datawill be collected regarding the quantity of resources
consumed during the devel opment and implementation of the

http://www.researchprotocols.org/2016/4/e245/

intervention aswell astheir unit prices). All other cost categories
will be measured using Web-based questionnaires administered
at baseline and after 1 week, 3 weeks, 6 weeks, 3 months, and
6 months of follow-up (Table 2). Health care costs will include
costsrelated to the use of primary care (eg, general practitioner),
secondary care (eg, hospital visits), and medication. These costs
will be valued using Dutch standard costs and, if unavailable,
prices according to professional organizations [40]. Informal
care will be valued using a recommended Dutch shadow price
[40]. Absenteeism will be measured using the Institute for
Medica Technology Assessment (iMTA) Productivity Cost
Questionnaire (iPCQ) and valued in accordance with thefriction
cost approach using the estimated cost of productivity lossesin
the Netherlands [40,41]. Presenteeism costs will be measured
using theiPCQ questionnaire and the World Health Organization
Health and Work Performance Questionnaire and valued using
the estimated cost of productivity losses in the Netherlands as
well [42]. Unpaid productivity costs will be valued using the
af orementioned recommended Dutch shadow price [40].
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Sample Size Calculation

Previous studies evaluating this type of intervention on RNA
are lacking. We based our sample size calculation on the
outcomes on RTW after gynecological surgery of our previous
study [16]. Based on this study we expected ahazard ratio (HR)
of 1.4 for RNA using the optimized intervention. Considering
an HR of 1.4 and using a 2-sided log-rank test at a significance
level of 5%, we need to observe 285 events (patients returning
to normal activities) to achieve a power of 80%. The total
sample size is set at 308 (154 per arm) to account for an
anticipated proportion of 2.5% of patientsnot returning to daily
activities within the 6-month follow-up period and a dropout
rate of 5%.

Recruitment and Inclusion

All patients between 18 and 75 years old who are on the waiting
list for alaparoscopic cholecystectomy, inguinal herniasurgery,
or adnexal surgery in one of the participating hospitals who
meet the inclusion criteria will receive aletter of information
about the study on behalf of their doctor. After 1 week, contact
will be made by phoneto evaluate their willingnessto participate
and to access dligibility. If the patient wants to and is eligible
to participate, informed consent will be signed. Participants will
not receive any financial or nonfinancial incentives.

Allocation

After inclusion, patients will be asked to complete the first
online questionnaire (T) within the month before surgery. After
patients have completed the questionnaire, randomization will
take place by means of a computer-based randomization list
stratified regarding hospital, sex, and surgical procedure using
permuted blocks, size 2. Patients are randomized to the
intervention or the control group in a1:1 ratio. The researcher
performing randomization isindependent from the recruitment
or data analyses.

Blinding

Patients are blinded to the intervention as they do not know
which program is devel oped as a nonintervention or intervention
care program. After allocation, patients will receive an email
containing alink to the care program to which they are all ocated.
Both care programs can be accessed through the website, but
after signing in, patients will receive access only to the part of
the website to which they are randomized. The researchers
involved in the analyses will be blinded to the allocation
throughout the analyses. Health care providers cannot be blinded
to the intervention because it is highly likely that they will be
notified of the alocation either by the patient or the patient’s
medicad file.

Data Collection

Data will be collected by means of self-reported electronic
guestionnaires at standard moments. Data will be collected in
the month before surgery (T,) and 1 week (T,), 3 weeks (T5,),
6 weeks (T3), 3 months (T,) and 6 months (Ts) after surgery
(Table 2). When data regarding RNA are missing during 2
measuring moments, an attempt will be made to collect the
missing questions by telephone or email.

http://www.researchprotocols.org/2016/4/e245/
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Data Analyses

Effect Analyses

All analyses will be performed in SPSS (IBM Corp). Baseline
characteristics will be summarized using descriptive statistics
and compared between theintervention and control group using
t tests, Mann-Whitney U tests, chi-sguare tests, or Fisher exact
tests. Survival analysiswill be used to analyze time until RNA
data. Both crude and adjusted analyses will be performed.
Hospital, surgical procedure, and sex will be taken into account
as covariates in the adjusted analyses because these are the
factors for which stratification will apply. In addition, when
thereareclinicaly relevant differences between the intervention
and the control group in the baseline characteristics or potential
confounding factors, thiswill aso be considered as a covariate
in further analyses. To describe the distribution of the duration
until RNA in both groups, the Kaplan-Meier method will be
used. The Cox proportional hazard model will be applied to
calculate HRs. Differencesin secondary outcomes between the
groupswill be assessed by mixed modelsand multilevel logistic
regression models for outcomes that are measured more than
once during follow-up, and t tests, Mann-Whitney U tests,
chi-square tests, or Fisher exact tests will be used when
differenceson 1 time point will be compared. Statistical analyses
will be performed according to intention-to-treat principle,
which will be compared to per-protocol analyses. Patients will
be included in the per-protocol analyses when they used the
intervention asintended, which will be defined asthe generation
of a convalescence plan on the website. Thiswill be measured
by aweb log. Subgroup analyses will be performed regarding
the surgical procedure (1. Cholecystectomy, 2. Herniainguinal
surgery and 3. Adnexa surgery) and type of surgery
(gynecological vssurgical procedures). A post hoc analysiswill
be carried out on patients without major complications
(definition described in Potential Confounding Factors).

Economic Evaluation

The economic evaluation will be performed from a societal and
health care perspective. The time horizon of the economic
evaluation is 6 months, thus discounting of costs and effectsis
not necessary. Both cost-effectiveness and cost-utility analyses
will be performed. The cost-effectiveness anaysis will be
performed with the primary effect measure (ie, RNA). The
cost-utility analysis will be performed with quality-adjusted
life-years (QALY'S). The patients’ EQ-5D-3L health states will
be converted into utilities using the Dutch tariff, and QALYs
will be calculated using linear interpolation between
measurement points [43]. The analyses will be done according
to the intention-to-treat principle. Missing cost and effect data
will be imputed using multiple imputation after which results
will be pooled using Rubin’'s rules [44]. Cost and effect
differences will be analyzed using multilevel analyses with a
2-level structure (ie, patient, hospital). The 95% Cls around the
cost differenceswill be estimated using bias-corrected intervals
with 5000 replications. The bootstrap replications will be
stratified for hospital to account for the clustering of data [45].
Incremental cost-effectivenessratios (I CERS) will be calcul ated
by dividing the differencein meantotal costsbetween the groups
by the difference in mean effects. Uncertainty surrounding the
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ICERs will be graphically presented on cost-effectiveness
planes. Cost-effectiveness acceptability curves will also be
estimated illustrating the probability that the optimization and
substitution of perioperative care by eHealth is cost effective
in comparison with usual care for a range of different ceiling
ratios. Various sensitivity analyses will be performed to assess
the robustness of the results.

Results

Theinclusion process started in September 2015. The expected
end date is August 2016. The data collection process will last
until February 2017 since the follow-up duration is 6 months.
Theresultsare expected in 2018. Data cleaning or analyses have
not begun as of this article’s submission.

Discussion

Summary

InthisRCT wewill evaluate the effect of eHealth on RNA after
abdominal surgery.

Strengths and Limitations

Inthe earlier studies performed by our research group, the effect
of the eHealth intervention was evaluated in terms of duration
until RTW [16,46]. The reason the primary outcome measure
in this study is changed to duration until RNA is that in the
earlier studies only employed patients could participate; we
believe that unemployed patients can also benefit from this
eHealth care program to facilitate recovery. However, one of
the reasons for chosing duration until RTW in the earlier
performed studies wasthat this outcome measure wasrelatively
easy to measure and objectify. Duration until RNA is more
difficult to measure and objectify. Most studies using this
outcome measure make use of fixed measurement instruments,
which may contain questions not always applicable to all
patients or may not represent the most relevant problems for
patients. Asfar asweknow, thisisthefirst study in which RNA
after surgery ismeasured by ameasurement instrument tailored
to the patient. A tailored instrument increases the validity and
reliability of the primary outcome measure. The ultimate form
of tailoring is computer-adaptive testing (CAT), in which after
the first item, the selection of items is determined by the
person’s responses to previousitems. For example, Zanocco et
al [47] used CAT to measure changesin patient-reported health
before and after parathyroidectomy. PROMIS short forms and
CATsareincreasingly used as outcome measures across clinical
studies in different fields [48]. In our study we will use
individualized short forms because CAT softwarefor usein the
Netherlands is still under development [49]. Another strength
of this study is that we devel oped a nonintervention (standard)
website, which enables us to blind the patients to which group
they are assigned. Blinding of the health care professionals,
however, was not possible. But in our opinion this will not
influence the study results, since the health care professionals
do not play a substantial role in the intervention or of the
data-collecting process. This study is also strengthened by the
fact that state-of-the-art statistical methods, such as multiple
imputation, bootstrapping, and multilevel analyses, will be used.
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A limitation of the study is the heterogeneity of surgical
procedures. However, the Delphi study that we performed to
compose the conval escence recommendations used in this study
showed more or |ess the same conval escence recommendations
for al surgical procedures, which suggests that the recovery
periods of these surgical procedures are comparable[24,25]. In
addition, the heterogeneity can be considered an advantage,
because the results will be applicable to a broader population.
Another limitation may be that the study is carried out in 7
hospitals, which meansthat the usual care that the control group
receives can vary between hospitals. We tried to reduce this
bias by stratifying the randomization by hospital. Finaly, the
baseline measurement with the activity tracker will be performed
in the week before surgery and therefore cannot assure that the
baseline measurement will give a representative view of the
normal activity pattern of the patients. However, the patients
who participatein the study will undergo elective surgery. This
in general will mean that the patients will not be suffering from
an acute illness or bedridden at the time of surgery. Although
we cannot entirely rule out that the baseline measurement will
be influenced, we nevertheless believe that the risk will be
minimal.

Comparison to Prior Work: What This Study Will
Add

To our knowledge, there are 13 other studies which have
evaluated an educational or supportive eHealth intervention in
perioperative care [16,46,50-61]. Most of these studies were
relatively small or did not perform a power calculation. Only 2
studies were carried out in patients undergoing abdominal
surgery. In addition, almost al studies (12/13) aimed to evaluate
the eHealth intervention in addition to usual care. Only 1 study
aimed to evaluate eHealth as (partial) substitution of usual care;
however, this study had no report of a power calculation and
included patients undergoing orthopedic surgery. The most
comparable study to oursisthat of Bouwsma et a [46], which
evauated the cost-effectiveness of an eHealth intervention in
patients undergoing gynecological surgery (results not yet
published). The main differenceswith our study arethe primary
outcome measure (RNA vs RTW), the aim of the eHedlth
intervention (substitution of care vs additional care), and the
patient population (working and nonworking men and women
vs working women). A total of 9 studies found a significant
positive effect of the eHealth intervention regarding an outcome
measure focusing on the postoperative course. However, studies
evaluating eHealth interventions in abdominal surgery to
substitute usual care are lacking, which underlines the
importance of this current study.

Clinical Relevance

Improving the quality of perioperative careis required because
postoperative care is limited due to the reduction in the length
of hospital stay. In addition, because of the increasing demand
for health care due to the aging population and personnel
shortagesin health care, it is necessary to deliver more efficient
and cost effective perioperative care. This study will evaluate
whether eHealth can be used to suit this purpose. It will both
give insight for health care professionals by determining the
best form of perioperative care and facilitate policy makersin
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deciding whether eHealth can be used to substitute usual care types of surgical procedures and will only require minor
against lower costs. The generalizability of this study is high  adaptionsin order to be applied to other types of procedures.
because the eHealth intervention will be evaluated in various
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