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ABSTRACT

Objective To evaluate the implementation and
effectiveness of an internet-based perioperative care
programme for patients following gynaecological surgery
for benign disease.

Design Stepped-wedge cluster randomised controlled
trial.

Setting Secondary care, nine hospitals in the Netherlands,
2011-2014.

Participants 433 employed women aged 18-65 years
scheduled for hysterectomy and/or laparoscopic adnexal
surgery.

Interventions An internet-based care programme was
sequentially rolled out using a multifaceted implementation
strategy. Depending on the implementation phase of their
hospital, patients were allocated to usual care (n=206)

or the care programme (n=227). The care programme
included an e-health intervention equipping patients with
tailored personalised convalescence advice.

Main outcome measures The primary outcome was
duration until full sustainable return to work (RTW). The
degree of implementation of the care programme was
evaluated at the level of the patient, healthcare provider
and organisation by indicators measuring internet-based
actions by patients and providers.

Results Median time until RTW was 49 days (IQR 27-76)
in the intervention group and 62 days (42—-85) in the
control group. A piecewise Cox model was fitted to take
into account non-proportionality of hazards. In the first
85 days after surgery, patients receiving the intervention
returned to work faster than patients in the control

group (HR 2.66, 95% Cl 1.88 to 3.77), but this effect was
reversed in the small group of patients that did not reach
RTW within this period (0.28, 0.17 to 0.46). Indicators
showed that the implementation of the care programme
was most successful at the level of the patient (82.8%)
and professional (81.7%).

Conclusions Implementation of an internet-based care
programme has a large potential to lead to accelerated

Strengths and limitations of this study

» This study provides evidence that implementation
of an internet-based care programme targeting
the patient’s self-management throughout the
entire surgical pathway can lead to accelerated
postoperative  recovery  following  benign
gynaecological surgery.

» The key strength of the study is its stepped-wedge
cluster randomised design, minimising the risk of
contamination between study groups and allowing
assessment of both the implementation process and
the effectiveness on patient level.

» Due to a non-proportionality of hazards of the
treatment effect, a piecewise Cox model was fitted
with a time-dependent covariate.

» The study only included employed women of which
the majority was highly educated, thus caution is
needed when generalising the findings.

» Further research should focus on the identification
of patients who might benefit the most from the care
programme.

recovery and improved RTW rates following different types
of gynaecological surgeries.
Trial registration number NTR2933; Results.

INTRODUCTION

At present, perioperative care is frag-
mented due to short hospitalisations
and limited coordination of care among
involved healthcare professionals following
discharge."™ In addition, a lack of knowl-
edge on appropriate postoperative recovery
times and an absence of guidelines on
convalescence advice hamper healthcare
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Figure 1

Stepped-wedge design with nine clusters. At baseline, all clusters provide usual care. At 2-month intervals, the

clusters cross over to the intervention. How long the care programme is implemented in a cluster at 20 months varies from 2

months (cluster 9) to 18 months (cluster 1).

professionals to provide profound patient education
and manage their patients’ expectancies adequately.*™
As a consequence, patients are insufficiently prepared
to engage in self-management and retreat to inappro-
priate recovery behaviour.”” Thus, several barriers at
the levels of the patient, the healthcare professional
and the organisation lead to suboptimal perioperative
care.'” The current situation puts patients at risk for
unnecessary prolonged postoperative recovery, which
can lead to personal disease burden'''* and high soci-
etal costs.'*™"”

We previously studied the feasibility of an inter-
net-based care programme as an alternative to
conventional management of postoperative gynaeco-
logical patients. Proof of concept was demonstrated
in an efficacy randomised controlled trial (RCT),
and the care programme resulted in improved
return to work (RTW) rates in the intervention
group compared with the control group.16 However,
external validity was low due to strict guidance of
patients and professionals by the research team in
order to avoid protocol deviations.'” Following a
process evaluation, several improvements were made
to the care programme to facilitate implementation
in real practice.17 18

The aim of the present study was to study the implemen-
tation of the care programme in daily practice in nine
hospitals in the Netherlands. A multifaceted implemen-
tation strategy was employed, targeting the three iden-
tified levels of barriers. Due to a stepped-wedge design,
effectiveness of the care programme could be assessed at
patient level. The findings on the cost-effectiveness are
reported in a separate paper.19

METHODS
Study design and participants
Between April 2011 and July 2014, we did a multicentre,
stepped-wedge cluster randomised trial. In this unidirec-
tional crossover design, the care programme was sequen-
tially rolled out among the nine participating hospitals
(figure 1). Hospitals served as the control group until
the care programme was implemented. Outcomes were
assessed at patient level. The trial protocol has been
published previously in accordance to the Consolidated
Standards of Reporting Trials extended guidelines.'®
Nine hospitals were selected before the start of the
trial. Hospitals were eligible if they performed at least 100
hysterectomies or laparoscopic adnexal surgeries annu-
ally, and were located within 50 km of the VU University
Medical Center in Amsterdam, the Netherlands.
Patientsscheduled for hysterectomy (abdominal, vaginal
or laparoscopic) and/or laparoscopic adnexal surgery in
one of the participating hospitals were recruited from the
waiting lists and were given verbal and written informa-
tion about the study. Patients were eligible if they were
between 18 and 65 years of age and were employed for at
least 8 hours a week. We excluded patients who had severe
benign comorbidity or a malignancy, were pregnant, were
computer or internet illiterate, were involved in a lawsuit
against their employer, were on disability sick leave before
surgery or had insufficient command of Dutch.

Randomisation and blinding

Randomisation took place at the level of the clusters and
determined the order in which the intervention was imple-
mented in the nine participating hospitals. The sequence
was delivered by a statistician using a computer-generated
list of nine random numbers. A stepped-wedge approach
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1591 patients scheduled for surgery

203 refused to be contacted

1388 patients ass

essed for eligibility

120 not reached

440 declined to participate

395 not eligible
employed <8hours/week (n=210)
insufficient command of Dutch (n=106)
concomitant health problems (n=34)
computer/ internet illiteracy (n=18)
other (n=27)

433 patients included

227 patients allocated to care programme

Loss to follow-up primary outcome (n=23)
withdrew (n=6)
dissatisfied with program (n=5)
not contactable (n=9)
other (n=3)
Loss to follow-up secondary outcomes
baseline (n=0)
2 weeks (n=21)
6 weeks (n=33)
12 weeks (n=38)
26 weeks (n=45)
52 weeks (n=36)

Intention-to-treat analysis: 227 patients
Per-protocol analysis: 205 patients

Figure 2 Trial profile.

was employed as it enabled us to study the implementa-
tion process as well.

Patients, clinicians and researchers could not be
masked to intervention implementation. However,
group allocation was concealed to patients until they had
agreed to participate and had provided written informed
consent. Data analysts (EVAB, PMvdV) were masked to
group allocation.

Intervention care programme and implementation strategy
The development and content of the intervention
care programme have been described before.'® ** In

206 patients allocated to usual care

Loss to follow-up primary outcome (n=9)
withdrew (n=2)
dissatisfied (n=0)
not contactable (n=7)
other (n=0)
Loss to follow-up secondary outcomes
baseline (n=0)
2 weeks (n=7)
6 weeks (n=13)
12 weeks (n=21)
26 weeks (n=33)
52 weeks (n=26)

Intention-to-treat analysis: 206 patients
Per-protocol analysis: 188 patients

summary, the care programme was developed systemat-
ically applying the principles of intervention mapping,
involving all stakeholders, including patients, gynaecol-
ogists, general physicians (GPs) and occupational physi-
cians (OPs).?' The theory of planned behaviour was used
as a theoretical framework for determinants of behaviour
regarding recovery and RTW.*

The care programme targeted both the patient level
and the cluster level. At the patient level, an interac-
tive web portal facilitated self-management through the
entire surgical pathway, by providing individual tailored
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Table 1 Baseline characteristics of individual patients at
baseline
Care
programme Usual care
(n=227) (n=206)
Patient characteristics
Age (years), mean+SD 46.1+7.3 45.6+6.7
Dutch nationality 220 (96.9) 202 (98.1)
Internet use (days per week)
<1 2(0.9) 3(1.5)
1-2 9 (4.0) 10 (4.9)
3-5 45 (19.8) 42 (20.4)
>5 171 (75.3) 151 (73.3)
Education level*
Low 25 (11.0) 17 (8.3)
Intermediate 88 (38.8) 100 (48.5)
High 114 (50.2) 89 (43.2)
Surgery-related characteristics
Type of surgery
Adnexal surgery 74 (32.6) 51 (24.8)
Laparoscopic hysterectomy 65 (28.6) 50 (24.3)
Vaginal hysterectomy 36 (15.9) 53 (25.7)
Abdominal hysterectomy 52 (22.9) 52 (25.2)
Health-related characteristics
Perceived health status, mean+SD 75.8+16.5 76.9+16.7
Work-related characteristics
Type of work
Salary employed 194 (85.5) 175 (85.0)
Self-employed 28 (12.3) 28 (13.6)
Voluntary work 5(2.2) 3(1.5)
Work hours per week, mean+SD 29.7+9.3 28.7+8.2
Sick leave (3 months before surgery)
Absence from workt 88 (38.8) 66 (32.0)
Number of sick leave days, median 4.0 (2-10) 4.5 (2-11)
(IQR)
RTW expectation (long)t 42 (18.5) 38 (18.4)
RTW intention (low)§ 45 (19.8) 67 (32.5)

Data are number of patients (%), unless otherwise indicated.
*Low=preschool, primary school; intermediate=secondary school;
high=tertiary school, university or postgraduate.

TDefined as at least 1day of absence.

FDefined as expectation longer than 3 weeks for adnexal surgery,
longer than 6 weeks for laparoscopic or vaginal hysterectomy, or
longer than 8 weeks for abdominal hysterectomy.

§Higher scores indicate a higher intention to return to work,
despite symptoms (range 1-5). A low intention was defined as
score 1 or 2.

RTW, return to work.

convalescence advice preoperatively. These convalescence
recommendations were developed previously through
a Delphi method using an expert panel consisting of
gynaecologists, GPs and OPs and are (therefore) in line
with current typical beliefs on the resumption of activ-
ities following surgery in the Netherlands.” Patients

8

were not able to change the length of the recommended
recovery times themselves. To illustrate, regarding full
RTW, patients were advised to resume their work activi-
ties gradually in order to reach full RTW by 2weeks after
laparoscopic adnexal surgery, 4weeks after a vaginal or
laparoscopic hysterectomy and 6weeks after an abdom-
inal hysterectomy. An example of a personalised convales-
cence plan generated by the patient is presented in online
supplementary file S1. Postoperatively, the web portal
contained an interactive self-assessment tool to monitor
recovery. Behaviours of healthcare professionals and the
general organisation of care were targeted by a multi-
faceted implementation strategy, developed to achieve
maximal adoption of the care programme. An overview of
the care programme and the employed implementation
strategies is presented in online supplementary file S2.

Usual care

Before the care programme was implemented in the hospi-
tals, participating patients received usual care. Although
considerable variation in usual care exists in the Nether-
lands, in general, postoperative patients receive verbal
instructions at discharge by a nurse and/or physician,
sometimes accompanied by a letter or brochure. Usually,
a postoperative consultation is planned 6 weeks following
surgery. Due to Dutch legislation, employed patients who
do not resume work within 6 weeks after the surgery are
invited for a consultation with their OP.

Outcomes

The effectiveness of the intervention care programme
was assessed at patient level. As our intervention focused
on recovery after discharge, sick leave duration until full
sustainable RTW was the primary outcome of this trial.
Full sustainable RTW was defined as the resumption of
own work or other work with equal earnings, for at least 4
weeks without (partial or full) recurrence of sick leave.?
Sick leave data were collected by monthly, self-reported,
electronic calendars.

Secondary outcomes were functional health status,
assessed by $6-Item ShortForm Health Survey® *;
recovery, assessed by the Recovery Index-107; self-effi-
cacy, assessed by the General Self-Efficacy Scale®; coping,
assessed by the Pearlin Mastery Scale® and pain, assessed
by the Von Korff questionnaire.” Data on these secondary
outcomes were collected by means of self-reported elec-
tronic questionnaires 2, 6, 12, 26 and 52 weeks after
surgery.

Sociodemographic data, personal factors and work-re-
lated factors were collected before surgery to compare
baseline characteristics between both study arms. Data
on the surgical procedures and operative/postoperative
complications were collected by review of surgical reports.

The degree to which the intervention care programme
was successfully implemented was measured by three
different indicators. Patient compliance was analysed by
measuring patient activity on the web portal and by deter-
mining the proportion of patients that used the web portal

4
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Figure 3 Survival curves for duration until full sustainable return to work (RTW). Median time to full sustainable RTW in the
control group was 62 days (95% Cl 54.9 to 69.1) and in the intervention group 49 days (95% Cl 44.2 to 53.8); log-rank test

P=0.153.

as intended.'” To evaluate professional compliance, the
number of electronic authorisations that were performed
by gynaecologists at the web portal were recorded. The
number of consultations that took place with the clin-
ical OPs provided information about the impact of the
programme on the organisational level.

Statistical analysis

We calculated the sample size with the method described
by Hussey and Hughes.”’ Based on our efficacy study,
we assumed a hazard ratio (HR) of 1.5 on the primary
outcome full sustainable RTW.'® To achieve a power of 0.8
with a two-tailed alpha of 0.05 with nine clusters, assuming
an intraclass correlation coefficient of 0.05 and a dropout
rate of 10%, the sample size was set at 454 patients.

The analyses were done at patient level, according to
the intention-to-treat principle. To compare the baseline
measurements of both groups, we used descriptive statis-
tics. The primary outcome variable was the duration of
sick leave until full sustainable RTW. The independent
variable of interest was group allocation. Duration of sick
leave in each of the two groups was depicted graphically
using the Kaplan-Meier method. Duration of sick leave
was compared between the two groups in Cox regression
analyses. Here we corrected for possible confounders as
indicated in our predefined analysis plan and the char-
acteristics of the stepped-wedge cluster randomised trial
design. The adjusted Cox regression model included the
fixed effect for group together with (1) a random effect for
hospital, (2) a fixed effect for type of surgery performed,
(3) a fixed effect for time since start of the trial, (4) a fixed
effect for time since implementation of the new interven-
tion in the hospital which we set to zero for all observations

in the control condition and (5) if necessary, clinically rele-
vant dissimilarities between both study groups at baseline.
HRs for RTW were calculated together with their 95% Cls.
The proportional hazard assumption was checked visually
and corrected for by including a time-varying covariate for
group in the models. Crude analyses were performed in
addition to these adjusted analyses.

Linear mixed models were used to assess differences in
the longitudinal course of the secondary outcomes over
the 52 weeks of follow-up. All of the available outcome
measurements (2, 6, 12, 26 and 52 weeks) were used. Models
included fixed effects for group, type of surgery, time since
surgery, an interaction between group and time since
surgery and, if available, the baseline value for the outcome
measure. Random effects were included for hospital and
patients nested within hospitals. Post hoc tests with Bonfer-
roni correction were used to compare the means between
groups separately at each time of follow-up.

To assess whether protocol deviations caused bias, a
per-protocol analysis was performed. In addition, several
subgroup analyses were performed. The predefined
subgroups were: (1) hysterectomy (abdominal, vaginal,
laparoscopic), (2) minimally invasive hysterectomy
(vaginal, laparoscopic), (3) abdominal hysterectomy only
and (4) laparoscopic adnexal surgery only.

All statistical analyses followed a predefined analysis
plan and were done in SPSS V.16.0 and STATA V.12.0.

RESULTS

Nine hospitals participated in this trial. Between October
2011 and July 2013, 1591 patients were scheduled for a
hysterectomy and/or laparoscopic adnexal surgery in
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Table 2 Differences in duration until return to work between the intervention group and the usual care group

Subjects (n) 95% Cl
Events/subjects  Cut-off uc IC HR Lower Upper

Unadjusted model
Intention to treat 401/433 T<85days 158 191 2.55 2.02 3.21
T>85days 48 36 0.26 0.18 0.39
Per protocol 368/393 T<85days 147 175 2.48 1.95 3.15
T>85days 41 30 0.28 0.18 0.43

Adjusted model 1*
Intention to treat 401/433 T<85days 158 191 2.79 1.97 3.94
T>85days 48 36 0.29 0.18 0.47
Per protocol 368/393 T<85days 147 175 2.79 1.95 3.97
T>85days 41 30 0.31 0.19 0.52

Adjusted model 21
Intention to treat 401/433 T<85days 158 191 2.66 1.88 3.77
T>85days 48 36 0.28 0.17 0.46
Per protocol 368/393 T<85days 147 175 2.63 1.84 3.75
T>85days 41 30 0.30 0.18 0.50

Results of the crude Cox regression models are not presented, due to violation of the proportional hazard assumption.

Due to violation of the proportional hazard assumption, a time-dependent covariate (T) was introduced, and therefore two HRs are presented.
The cut-off was calculated by determining at what time the HR equalled value 1.

*Adjusted for hospital (random effect), type of surgery performed (fixed effect), time since start of trial (fixed effect), time since implementation

(fixed effect).
TAs adjusted model 1, including RTW intention (fixed effect).

IC, intervention care; RTW, return to work; T, time-dependent covariate; UC, usual care.

these hospitals. In total, 433 patients were enrolled in
the study, 206 patients during the control phase and
227 patients during the intervention phase (figure 2).
The timing of crossover from usual care to the interven-
tion of the eighth cluster was delayed by 2months as
the number of inclusions in the control group lagged
behind, compared with the number of inclusions in the
intervention group at that time. Although lengthening
the total inclusion period would have led to reaching
the number of patients calculated in the power analysis,
this was decided against, as this would only have led to
a greater misbalance between the number of patients in
the control and intervention groups.

Patient characteristics

Most patient characteristics were well balanced between
groups at baseline (table 1). However, baseline dissimi-
larities were present with type of surgery (P=0.038) and
intention to RTW despite physical complaints (P=0.003).
Because these variables are potentially associated with
the outcome measures, they were added to the adjusted
models.

Lost to follow-up

Data for the primary outcome were obtained from
self-reported sick leave calendars and were available for
401 participants (92.6%). Twenty-nine patients were
lost to follow-up and three patients were censored for
the primary endpoint because of the occurrence of an

unforeseen independent incident before reaching full
RTW (cerebral vascular accident, severe exacerbation
of sarcoidosis and diagnosis of post-traumatic dystrophy
shoulder). For the secondary outcomes, complete
follow-up data were available for 334 patients (77.1%).
Lost to follow-up rates did differ between both groups;
patients in the intervention group were more likely to
get lost to follow-up than patients in the usual care group
(P=0.022).

Indicators of implementation

In the intervention group, the vast majority of patients
logged in to the web portal at least once (215/227;
94.7%). A total of 188 patients (82.8%) used the website
as intended and generated a personal convalescence plan
online. Median time spent on the website was 97 min
(IQR 55-167). Participants gave the web portal an overall
score of 7.3 on a 10-point scale.

Gynaecologists electronically authorised 81.7% of all
generated convalescence plans (170/208).

In total, 68 patients were eligible for a telephone consul-
tation with a clinical OP before surgery due to a high risk
for delayed recovery; however, only 23 patients (33.8%)
received care by the OP as planned. Postoperatively, 126
patients were eligible for a telephone consultation with a
clinical OP, of which 84 appointments took place (66.7%).
In total, 65.7% of the patients (130/198) received clinical
occupational care according to the protocol.
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Primary outcome measure
The median duration until full sustainable RTW was
49 days (IQR 27-76) in the intervention group and 62
days (IQR 42-85) in the usual care group (log-rank test
P=0.153). Survival curves for duration until RTW diverged
directly after surgery but converged again with time
(figure 3). The proportional hazard hypothesis was tested
and rejected as the time-dependent covariate for group
was highly significant (P=0.001). Therefore, a piecewise
Cox model was fitted taking into account the non-propor-
tionality of hazards by creating two different time intervals.
The cut-off for the time-dependent covariate was deter-
mined by plotting the HR over time and calculating the
time period the HR was greater than one and smaller than
one (online supplementary file S3). Duration to RTW was
effectively reduced in the first 85 days after surgery: HR
2.66; 95% CI 1.88 to 3.77; P<0.001 (349 patients (191 in
intervention group, 158 in control group); table 2). The
effect was reversed if patients did not RTW within this
period: HR 0.28,95% CI 0.17 to 0.46; P<0.001 (84 patients
(86 in intervention group, 48 in control group); table 2).
In the per-protocol analysis, a total of 40 patients were
excluded because they, retrospectively, did not meet the
inclusion criteria (n=3), had a significant larger surgery
than planned (n=25) or needed a repeat surgery during
follow-up (n=12). Findings from the per-protocol analysis
were similar to those of the main analysis (table 2).

Subgroup analyses

Results of the prespecified subgroup analyses were also in
concordance with the main analysis (online supplemen-
tary file S4). However, it is important to note that power
was lost in some subgroups, due to the reduced sample
sizes.

Secondary outcome measures
The results of the secondary outcome measures are
presented in online supplementary file S5. For the
outcome recovery-specific quality of life, a significant
interaction between group allocation and time since
surgery was found, indicating that there was a difference
in the course of mean outcome over time in the two groups
(P=0.003). Post hoc analyses showed a difference to be
present at 2weeks following surgery with patients in the
intervention group having a higher score corresponding
with a better recovery than patients in the control group
(mean score of 30.07 in the intervention group vs 28.61
in the control group; P=0.046). However this difference
disappeared with longer follow-up.

Similar findings were established for the outcome pain:
2 weeks following surgery, patients in the intervention
group reported a lower pain intensity score than patients
in the control group (mean score of 9.20 in the inter-
vention group vs 10.55 in the control group; P=0.014), as
well as a lower pain disability score (mean score of 11.83
in the intervention group vs 14.23 in the control group;
P=0.000). Again, this difference disappeared with longer
follow-up.

For the secondary outcomes functional health status,
self-efficacy and coping, there were no differences in the
course of mean outcomes over time in the two groups.

DISCUSSION

In this study, an internet-based care programme was
implemented in nine Dutch hospitals following a stepped-
wedge design. Our results show that implementation was
successful and that the internet-based care programme
has a large potential to lead to accelerated recovery and
improved RTW rates following different types of gynaeco-
logical surgeries.

Interpretation of the findings

The majority of patients benefited greatly from the care
programme. Duration until full RTW was effectively
reduced in the first 85 days after surgery in the inter-
vention group compared with the control group. The
reversed effect after 85 days of follow-up is an interesting
finding of the study which accounted for a minority of
the patients. We hypothesise that this shift may be caused
by a statistical limitation, due to the application of a Cox
regression model in a population with an overall good
prognosis of RTW (99.8% of the population achieved full
RTW within the year). In addition, we were confronted
with non-proportional hazards of the treatment effect, for
which we were forced to take into account the time-de-
pendency of the HR. In case of non-proportional hazards,
the power of the log-rank test may be low, and therefore,
the outcome of a trial can be declared ‘negative’ when in
fact a clinically relevant difference between groups was
present.32 In our trial, the difference between median
durations until full sustainable RTW between treatment
groups was 13 days; however, this difference was not statis-
tically significant using the log-rank test.

Patients in the intervention group scored slightly better
on the outcomes recovery-specific quality of life and
pain (both intensity score and disability score) at 2weeks
following surgery. The differences disappeared with
longer follow-up. In addition, it is unknown if the small
differences are of any clinical relevance.

Despite a restricted involvement of the research team
following the initial instructions and training sessions,
implementation at the patient level was quite successful.
Due to user authentication, we were able to objectively
measure usage of the e-health intervention by participants.
The vast majority of the patients (82.8%) used the web
portal as intended and generated a convalescence plan
online. Compared with other internet-based interven-
tions, this compliance rate is relatively high.” ** However,
these results are in concordance with our previous effi-
cacy RCT."

Participating gynaecologists electronically approved
the convalescence plans of their patients in 81.7% of the
cases. This implementation rate increased in comparison
with the efficacy study, which might be attributable to the
measures taken to increase the userfriendliness of the
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electronic procedures. In a survey among all involved
gynaecologists, none agreed with the statement that the
web portal was too time-consuming, and 94.7% of the
responders thought the web portal was (very) easy to use.

At the level of the organisation of care processes, 65.7%
of the patients received care according to the protocol.
Taking into account the very poor implementation score
at this level of 24.0% in the previous trial, adaptations
made to the protocol and implementation strategies were
highly rewarding. The most important change was to inte-
grate occupational healthcare in clinical care, and there-
fore, postoperative appointments with a clinical OP were
already planned at enrolment, which were to be cancelled
in case full resumption of work was reached before the
appointment.

Strengths and weaknesses of the study

A strength of our study is that the internet-based
programme was developed with all involved stakeholders,
including focus groups with patients. In addition, it was
rigorously evaluated and adapted through different
phases of research, including both an efficacy trial
demonstrating proof of concept and a process evalua-
tion. The current implementation study with a stepped-
wedge approach provided not only important data on
healthcare outcomes and adherence to the programme
by its end users, but also valuable information about the
organisational context. The latter has been identified as
a striking absent outcome in studies reporting on elec-
tronic patient portals.”

In addition, we believe that our study is unique as
the primary endpoint was sick leave duration until full
sustainable RTW. WHO uses the International Classifi-
cation of Functioning, Disability and Health which is a
framework for the description of health and classifies
functioning and disability associated with health condi-
tions.”® By assessing participation restrictions on a social
level, in our case sick leave following surgery, we inte-
grated a biopsychosocial model and looked further than
the illness and its treatment but also assessed the impact
on the community.

Our study also has limitations. Regarding method-
ology, the cluster design of the study might have led to
recruitment bias. This can be a threat to validity, when
professionals recruit differently depending on the trial
arm to which they are allocated. To minimise this, recruit-
ment took place through the use of waiting lists and was
performed independently from the professional invita-
tion. Allocation was concealed to patients until informed
consent was received. We believe that recruitment bias was
minimised, as the proportion of patients included during
the control phase, was broadly similar to the proportion
of inclusions during the intervention phase, across all
participating hospitals. In addition, the subgroup anal-
yses show that our data are robust and confirmed in all
subgroups.

Second, external validity of the result might have
been compromised. Only one of every three patients

approached, ended up in the trial (31.2%). The other
patients either declined to participate (31.7%), did not
meet the inclusion criteria (28.5%) or were missed (8.6%).
Therefore, as this study only included employed women
who had access to internet and of which the majority was
highly educated, caution is needed when generalising the
findings. Possibly, clinical effectiveness is reduced when
the intervention is accessible to the general audience.
The most important reason for exclusion was not being
employed for at least 8hours a week. This criterion was
put in place because of the primary outcome, sustainable
RTW. It should be noted that the benefits of the care
programme under study are probably not limited to work
outcomes alone, but can also impact the resumption of
other daily activities.

Finally, lost to follow-up rates differed significantly
between both study groups with more participants with-
drawing from the study in the intervention group than in
the control group. Some participants judged the interven-
tion programme in combination with the monthly trial
questionnaires to be too time-consuming during their
recovery. Also, there were a few participants in the inter-
vention group who withdrew because they felt the focus of
the care programme was too much on the resumption of
work. Differences in lost to follow-up rates between study
groups can lead to both overestimation and underestima-
tion of the intervention effect. Since the results from the
subgroup analysis with only complete cases were similar
to those in the main analysis, we believe the effect in our
trial to be minimal.

Comparison to other studies

In the last decade, e-health, defined by WHO as ‘the
transfer of health-related resources and healthcare
by electronic means, including information, support
resources, assessments, interventions, and healthcare
records’, has known an enormous growth.”” For patients
with chronic disease such as diabetes or hypertension,
and for patients with mental disorders such as depres-
sion, e-health programmes are numerous and already
widespread.” Currently, e-health solutions are also being
developed for the care of surgical patients.”*’

Besides our own intervention, we are aware of two other
internet-based interventions aimed at patients undergoing
gynaecological surgery, both in an early stage of evaluation.
Dukeshire et al developed the Studying Adverse Events
From Elective Surgery Research self-care web applica-
tion, designed to improve recovery after hysterectomy by
providing patients timely, accurate information tailored
to the patient’s stage of recovery.”’ It also contained a
screening tool to identify adverse symptoms. Feasibility was
tested among 31 patients, of which 11 patients experienced
an adverse event. Interviewed women (six) indicated that
they used the provided information to guide themselves in
seeking care for their complications.*’ Andikyan et al eval-
uated the feasibility of an internet-based patientreported
outcome system in patients recovering from major gynae-
cological cancer surgery."” They used a Symptom Tracking
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And Reporting for patients (STAR) system to identify
adverse events postoperatively. The intervention was tested
among 96 patients, of which the majority of patients found it
helpful and would recommend it to other patients. Despite
positive feedback from patients, clinical personnel found
that STAR system increased their current workload without
enhancing patient care.* Although the results of those two
feasibility studies are promising, we want to emphasise the
importance of targeting the entire surgical pathway from
the early preoperative phase, starting when the indication
for surgery is set, until the late postoperative phase, ending
with full recovery and resumption of all daily activities, in
which our own internet-based care programme is unique.

Policy implications and recommendations

Affronted with increased pressure on current healthcare
systems worldwide due to a combination of an ageing popu-
lation, limited healthcare budgets and a shortage of the
workforce, internet-based technology is widely accepted to
play an essential role in revolutionising healthcare.

In the surgical field, there is an urgency to reorganise
perioperative care as well, considering the escalation of
the number of surgical procedures being performed and
the transition of care from the hospital setting towards the
home setting. In addition, there is considerable evidence
that the length of recovery time after (gynaecological)
surgery systematically exceeds the period considered as
appropriate by specialists.” ® *7*0 Also in our study, the
median time until RTW in the intervention group of 49
days can be considered as quite long. Policy-makers faced
with the task to optimise perioperative care should consider
the encouraging outcomes of this study demonstrating that
our internet-based perioperative care programme provides
an excellent platform to target all phases of the surgical
pathway and is effective in facilitating selfmanagement
postoperatively, leading to accelerated recovery.

In addition, we showed that implementation was quite
successful by employing a multifaceted implementation
strategy, targeting both patients and healthcare profes-
sionals, as well as the organisation of healthcare. Key learn-
ings from the current implementation study can be applied
across other fields of surgical care; however, cost-effective-
ness data will be essential to convince policy-makers that
implementation of the care programme is worthwhile.

As there was a small group in our study population that
did not benefit from the care programme, future research
should focus on ways to discriminate between patients who
might benefit most from the care programme, and patients
who would need a more intensive form of postoperative
guidance. In addition, in view of enhancing technologies,
the web portal should evolve concurrently, with access to a
mobile application being the first priority.

CONCLUSIONS

Our trial provides meaningful evidence that the inter-
net-based intervention care programme can be highly bene-
ficial for a majority of gynaecological patients, resulting in

accelerated RTW rates following surgery. Key learnings from
the current implementation study can be applied across all
other fields of surgical care. Further research should focus
on the identification of patients who might benefit most
from the internet-based care programme.
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