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Abstract 

Background  Follow-up programs for gynecological cancer patients are currently under revision. There is limited 
evidence that traditional follow-up and clinical examinations improve survival in an early-stage gynecological setting. 
Further, traditional follow-up programs fail to accommodate the patient’s need for psychosocial and sexual supportive 
care and to actively involve patients and their relatives in the follow-up process. Individualized programs may replace 
traditional routine follow-up with fixed intervals and length. Focusing on alarm-symptoms and self-reporting may 
ensure detection of recurrence while allowing a continuous attention to the patient’s well-being and return to daily 
life.

In this study, a nurse-led, individualized, and need-based intervention with a specific focus on patient empowerment 
is tested against a standard physician-led model primarily focusing on the detection of recurrence.

Methods  The study is designed as a clinical, randomized trial conducted in one of four national onco-gynecological 
centers in Denmark. Patients with early-stage cervical or endometrial cancer are eligible for inclusion. The interven-
tion group undergoes individualized, nurse-led follow-up supporting patient empowerment including repeated 
use of electronic patient-reported outcome measures (ePROMs) before each contact as a dialogue support tool. The 
follow-up contacts are mainly conducted by telephone. All project nurses attended a special training program before 
project start and are all well-educated and dedicated onco-gynecological nurses. The control group receives standard, 
physician-led, follow-up without use of ePROMs or specific focus on empowerment.

The effect of the intervention is evaluated by questionnaires completed by patients at baseline (3 months after 
surgery) and 12, 18, and 36 months after surgery. Outcomes include empowerment using the Skill and technique 
subscale of the HEI-Q questionnaire as the primary outcome while fear of cancer recurrence and health-related qual-
ity of life as well as the remaining subscales of the HEI-Q represent secondary outcomes. Data is collected by use of 
the REDCap technology, which also provides a customized visual support function for the dialogue tool.
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Discussion  This study will provide new information about follow-up in early-stage gynecological cancer settings 
and thereby contribute to improvement of future follow-up programs. Importantly, the study will provide knowledge 
about the impact of specific focus on patient empowerment in follow-up programs and, further, how to facilitate 
empowerment among patients.

Trial registration  The study is registered at clinicaltrials.gov: ID no. NCT03838861. Registered on 6 February 2019.

Protocol version 2, issue date 21 November 2022.

Keywords  Cancer follow-up, Empowerment, Gynecological cancer, Quality of Life, Rehabilitation, Nurse intervention

Introduction
Follow-up programs for gynecological cancer patients are 
currently under revision worldwide, and traditional rou-
tine follow-up, i.e., clinical examinations with fixed time 
intervals and length, is replaced by individualized pro-
grams in various forms and settings [1–3]. In this study, 
a nurse-led, individualized, and need-based intervention 
with a specific focus on patient empowerment is tested 
against a standard physician-led model primarily focus-
ing on the detection of recurrence.

Background and rationale
For decades, the purpose of follow-up after cancer treat-
ment has been disease control and detection of recur-
rence only. However, in a low-stage gynecological cancer 
setting, recurrence rates are low and most often symp-
tomatic, and there is limited evidence that follow-up 
including physical examinations improves survival [4–
10]. Therefore, follow-up models enhancing patient edu-
cation including information about alarm symptoms and 
easy access to clinical follow-up in case of symptoms or 
worry may replace the traditional programs. In addition, 
studies have shown that traditional follow-up programs 
fail to accommodate the patient’s need for psychosocial 
and sexual supportive care [11] and to actively involve 
patients and their relatives in the follow-up process [12]. 
Further, systematic guidance to self-manage symptoms 
and supportive care needs is requested by many patients 
but is often missing [13–15]. As a consequence, the latest 
Danish national as well as several international guidelines 
recommend that future follow-up programs are based 
on patient-centered and need-based approaches, thus 
encouraging support of patient empowerment. However, 
little evidence exists on how these follow-up programs 
are optimally organized.

The NEMO intervention is a new model of follow-up 
based on the following key elements:

•	 Systematic support of patient empowerment
•	 Nurse-led management of follow-up, based on tel-

ephone contacts

•	 Electronic patient-reported outcome measures 
(ePROMs) used as a dialogue support tool to support 
symptom evaluation and patient-provider communi-
cation

Patient empowerment
Empowerment has been described as “a process by which 
people, organizations, and communities gain mastery 
over their affairs” [16] and empowerment processes as 
“empowering if it helps people to develop skills so that 
they can become independent problem-solvers and 
decision-makers” [17]. Being empowered includes three 
components: the intrapersonal component (individu-
ally perceived degree of control), the interactional com-
ponent (understanding of the context of one’s options 
and choices), and the behavioral component (particular 
actions taken) [17]. The ability of self-management and 
self-care may therefore be considered as possible end-
products of the process of patient empowerment.

Studies have shown that empowerment is of particu-
lar importance in follow-up and rehabilitation of cancer 
patients and improves patient outcomes when actively 
supported [18–21]. Ultimately, empowering patients 
to master the consequences of their cancer disease may 
improve quality of life [22]. Furthermore, it may reduce 
unmet needs and fear of cancer recurrence, because 
empowerment may improve coping mechanisms by 
increasing self-reflection and out-reaching for social and 
health-related support [18].

The impact of self-management and empowerment on 
patient outcomes in cancer follow-up has been investi-
gated in various settings [15, 23, 24]. In a British study, 
patients with early-stage endometrial cancer agreed to 
replace 1–2 scheduled follow-up appointments with 
nurse-led consultations focusing on empowerment. 
High levels of satisfaction with the self-management 
contacts were observed, and the majority (71%) indi-
cated a willingness to accept randomization in a future 
randomized controlled trial (RCT) comparing hospital 
follow-up with patient-initiated follow-up [15]. A sys-
tematic review of 42 studies of educational programs for 
cancer patients focusing on self-management indicated 
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that self-management interventions reduce fatigue, pain, 
depression, anxiety, and emotional distress, and increase 
quality of life [24]. However, while these programs seem 
promising, due to inconsistent definitions, methodologi-
cal problems, heterogeneity in interventions and out-
comes, and lack of theoretical frameworks, a knowledge 
gap with respect to the science and corresponding trans-
lation of these interventions into practice still remains 
[23].

Supporting patient empowerment may promote 
patient involvement and reflections about symptoms and 
late effects, which may lead to more focused contacts 
to the health care system and increased health literacy 
in general. This process may further act to reduce social 
inequality, as the follow-up is tailored to the individual 
patient, taking into account her resources and challenges. 
On the other hand, a systematic focus on empowerment 
may cause a shift of responsibility towards the patients 
for the follow-up and general survivorship process, in 
which case socially disadvantaged patients’ risk being 
lost to follow-up. Therefore, a personal involvement of 
well-educated and engaged health care professionals is 
suggested to be crucial for the success of the follow-up 
course.

Nurse‑led, telephone‑based follow‑up
Different models of individually tailored and need based 
follow-up after cancer have been tested. Nurse-led 
models have been tested against physician-led, face-
to-face models versus telephone or virtual contacts and 
other models focusing on improving self-management, 
empowerment, or self-care against traditional follow-up. 
Both nurse- and general practitioner-facilitated follow-
up have shown equal survival and quality of life levels 
when compared to traditional follow-up and seems to 
provide a safe and stable environment [25, 26]. Specifi-
cally, nurse-led follow-up may facilitate coherency and 
compliance for vulnerable patients, optimize the involve-
ment of both patients and relatives [27], and provide a 
holistic approach to unmet supportive care needs [28]. 
Furthermore, it has shown similar or improved patient 
satisfaction when compared to conventional physician-
led follow-up [25].

Models based on digital contacts has been compared 
to usual face-to-face contacts in hospital outpatient set-
tings. The video or telephone-based contacts have most 
often been carried out by specialist nurses [26, 28, 29]. 
Telephone-based follow-up has been described as a fea-
sible [30], safe, and convenient high-quality alternative 
[31]. It provides patients with a sense of confidentiality 
and coherency and seems more efficient compared to 
face-to-face contacts [32, 33].

Use of PROMs in follow‑up
Various electronic patient-reported outcome meas-
ures (ePROMs) or PROMs (patient-reported outcome 
measures) have been developed and tested for the pur-
pose of adequately addressing and monitoring cancer 
patients’ unmet needs. Additionally, PROMs are used 
for the planning of frequency, content, specialist level, 
etc., of follow-up consultations in order to further 
individualize the follow-up program [34, 35]. In a sys-
tematic review, use of PROMs was shown to improve 
patient-provider communication, treatment response, 
and patient satisfaction [34]. Further, in selected popu-
lations, the use of PROMS has demonstrated improve-
ment in the quality of life, reduction in emergency 
room visits and hospitalizations, and improvement 
in quality-adjusted survival [36]. For those reasons, 
PROMs are suggested as important elements of future 
follow-up programs for cancer patients [34, 37]. How-
ever, PROM completion is not a neutral act of informa-
tion retrieval but can change how patients think about 
their condition and follow-up [38]. How the clinician 
uses PROMs may be influenced by his/her relation-
ship with the patient. Further, his/her professional role 
and boundaries may influence the patients’ experience 
of the follow-up process both negatively and positively 
[39].

Hypothesis
A nurse-led follow-up program for cancer patients, 
including repeatedly and active use of ePROMs and 
a strong focus on providing patient empowerment, 
improves patient empowerment, patient involvement, 
and quality of life and reduce fear of cancer recur-
rence and the use of economic and human resources, 
when compared to a standard physician-led follow-up 
program.

Methods
The study is designed as a clinical, parallel-group supe-
riority trial with central randomization (1:1) conducted 
in one gynecological department. Patients with early-
stage cervical or endometrial cancer are eligible for 
randomization. The intervention group undergoes an 
individualized, nurse-led follow-up program that sup-
ports patient empowerment and includes repeatedly 
use of ePROMs as a dialogue support tool.

The control group receives standard care, i.e., phy-
sician-led, individualized follow-up without use of 
ePROMs or focus on empowerment.

The study was developed and implemented—and 
results will be published—in accordance with the MRC 
Medical Research Council Guidelines on complex 
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interventions [40] and the SPIRIT-PRO guideline [41] 
(Table 1).

Setting
The study was initiated at the Department of Gynecol-
ogy, Odense University Hospital (OUH), Denmark. The 
department is one of four national onco-gynecological 
centers and yearly treat around 400–450 patients with 
gynecological cancer and borderline disease, of which 
70–80 have cervical cancer and 150–160 have endo-
metrial cancer. Overall, about 17% of the patients with 
cervical cancer, and 60% of patients with endometrial 
cancer are expected to meet the inclusion criteria (num-
bers based on the 2016/2017 annual report from DGCD 
(Danish Gynecological Cancer Database) at dgcd.dk).

Patient and public involvement
During the study design phase, 10 patient representatives 
previously treated for cervical or endometrial cancer at 
the department took part in a 1:1 discussion with SHB 
or a project nurse about the intervention, the proposed 
recruitment procedures, the outcomes, and all patient 
materials including questionnaires and symptom lists 
used to support patient-provider communication. Revi-
sions were made in accordance. In addition, patient rep-
resentatives and relatives will be asked to participate in 
the interpretation and dissemination of the study results.

Eligibility criteria
All adult women with confirmed early-stage cervical can-
cer (FIGO stage 1A1–1A2 treated with cone biopsy, loop 
electrosurgical excision procedure or simple hysterec-
tomy AND no recommendation for sentinel node map-
ping (tumor < 7  mm)) or low-stage endometrial cancer 
(FIGO stage 1 endometrioid adenocarcinoma grade 1 
and 2 without lymphoid vascular invasion) were invited 
to participate. All patients were surgically treated at the 
Department of Gynecology, OUH, were not candidates 
for oncological treatment pre- or postoperatively, were 
able to read and speak Danish, and physically and men-
tally able to participate (Fig. 1).

Patients, who did not wish to participate received 
standard physician-led, need based follow-up, which was 
implemented as the standard follow-up program during 
the autumn of 2017.

Randomization and blinding
The allocation sequence of the randomization is com-
puter-generated with varying block sizes. Block sizes 
are kept unknown for all investigators. Due to the study 
design, patients and clinicians involved in the treatment 

are informed about allocation status. During data pro-
cessing and statistical analyses, the statistician and the 
research group will be blinded.

Participant timeline, recruitment, and allocation
From March 2019, patients were consecutively invited 
to participate in the study at the prescheduled encounter 
3–4 weeks after primary surgery.

All patients (i.e., patients in the intervention group and 
in the standard treatment group) follow the same follow-
up trajectory during the first four months after surgery 
(Fig. 2), which include:

1.	 A nurse-led consultation 3–4  weeks after primary 
surgery, including in-consult needs assessment led 
by the nurse using a one-paged tick-off list of the 
most common physical and psychosocial prob-
lems after cancer treatment. Further, symptoms 
and other post-operative sequelae are reviewed 
using a disease specific list of alarm symptoms 
prepared by working groups of the Danish Gynae-
cological Cancer Group (DGCG) [42], and the 
patient is carefully instructed to be aware of and 
contact the department in case of symptoms from 
the list as they may indicate recurrence. Patients 
are reassured that access to clinical examination 
is available and provided when needed during the 
entire follow-up period (up to 3  years after pri-
mary surgery).

	 At this time, disease stage and indication for 
adjuvant therapy has been clarified, and patients 
who meet the inclusion criteria will be given oral 
and written information about the project by 
the project nurse. Participants give their written 
consent. Next, the nurse creates a case report in 
the REDCap (Research Electronic Data Capture) 
system and enter basic information about the 
patient. A randomization button will appear, and 
the randomization is carried out using the Rand-
omization Module within REDCap. The patients 
are informed about their randomization status by 
the nurse.

	 In the rare case a patient fails to attend this consulta-
tion, the nurse will call the patient and make another 
appointment. This procedure ensures that most eligi-
ble patients will be given the opportunity to receive 
information about the study.

2.	 A follow-up consultation with a physician 4  months 
postoperatively, where a clinical assessment is per-
formed, and ‘the preparatory form’ and ‘symptom 
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list’ are reviewed as part of the need assessment. In 
case the symptom report or the clinical examina-
tion indicate potential persistent disease, the patient 
is excluded from the study. Otherwise, the next 
encounter in their follow-up is planned in accordance 

with their allocation status and needs. The patients in 
the intervention group are scheduled for a nurse-led 
consultation, most often by phone, and patients in 
the control group are scheduled for a physician-led 
consultation at the outpatient clinic.

Fig. 1  Flowchart
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The control group
The physician-led usual care program consists of out-
patient face-to-face consultations including a gyneco-
logical examination and a transvaginal ultrasound 
examination and scheduled based on individualized need 
assessment. At the end of each consultation, the patient 
and the physician agree on if or when to schedule a 
new consultation based on the needs of the patient and 
guided by disease-related needs, sequelae after surgery, 
compliance, comorbidity, and other relevant factors.

The intervention group
The nurse-led model is led by a project nurse and based 
on phone contacts with content and intervals individually 
planned in agreement with the patient. In some cases, 
attendance in the outpatient clinic may be preferred by 
the patient or by the project nurse, i.e., in case of com-
plex supportive care needs or when active involvement 
of a relative is considered essential for the empowerment 
process.

During encounters, the nurse will be supported by 
graphic visualization of the results of the ePROMs com-
pleted in REDCap by the patient before each contact. 
The ePROMs include a disease specific symptom list 
and the generic European Organization for Research 
and Treatment of Cancer Quality of Life Questionnaire 

(EORTC QLQ-C30) [43] supplemented with the rel-
evant disease-specific add-on questionnaire modules 
(EORTC EN24 or EORTC CX24) [44, 45]. Thresholds 
for the scores are pre-defined and visualized to health 
professionals with colors to indicate severe problems 
(red), no problems (green) and mild or moderate prob-
lems (yellow and orange), respectively. Hence, alarm 
symptoms and problem areas are clearly presented to 
the nurses and changes over time can be visualized 
thus improving the interpretation. This feature of the 
REDCap is comparable to that of the AmbuFlex tech-
nology [46], which has been used for similar projects in 
lung, prostate, breast, and gynecological cancer settings 
[47–50].

Each consultation includes:

1)	 Review of the PROM in collaboration between cli-
nician and patient with specific attention to alarm 
symptoms

2)	 Dialogue facilitating identification and utilization of 
available resources (own, relatives, general practi-
tioner, supportive care activities in the local munici-
pality, and in the local community in general)

3)	 Support of patient empowerment and self-management
4)	 Referral to relevant support if needed
5)	 Referral to medical examination if needed
6)	 Shared decision of time and target of future follow-up

Fig. 2  Timeline; 6 examples
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At the end of each consultation, the patient and 
the nurse agree on if and when to schedule a new 
consultation.

Duration of the programs
Both follow-up programs have a maximum duration of 
3  years, regardless of allocation status. All patients in 
both groups may at any time request to end their formal 
follow-up. In this case, no new contact is planned, but 
the patient can contact the department directly in case of 
symptoms or worry for up to 3 years after surgery.

Modifications or discontinuation of the intervention
If a patient in the intervention group wish to withdraw 
their consent or in the rare case of recurrence, the patient 
will be evaluated by a doctor and a plan for future follow-
up or further investigations will be made. There are no 
restrictions regarding concomitant care during the trial.

Training of the project nurses
A total of six project nurses were trained to lead the 
intervention group consultations. The training pro-
gram was based on theories about professional learning 
(knowledge, role-play and supervision may enable pro-
fessionals to change clinical behavior), health communi-
cation, the bio-psycho-social understanding of diseases 
like cancer, and holistic needs assessment (includes the 
variety of problems and needs that may follow cancer 
treatment).

The training program included a pre-study 2-day semi-
nar and brush-up training during the study period. The 
project nurses were all experienced within the onco-
gynecological field from years of engagement in the 
department and had applied for the position as project 
nurse specifically on this project.

The training at the 2-day seminar was led by chief psy-
chologist BSB who is specialized in rehabilitation and 
empowerment of cancer patients. Experienced medical 
physicians and psychologists provided a mixture of inter-
active lectures and role plays with a professional actor as 
the patient. The theoretical themes were empowerment, 
adjustment psychology, and benefits and risks when 
using PROMs as dialogue support tool. Further, the edu-
cational program included medical aspects of endome-
trial and cervical cancer with special attention to alarm 
symptoms, recurrence, late effects and normal physical, 
social and psycho-sexual reactions, and problems related 
to gynecologic cancer. The clinical cases used for role 
play were described as difficult situations by the project 
nurses or by the study physicians (PTJ and SHB) before-
hand and were reviewed with psychological aspects by 
the course leader.

Brush-up training is planned annually during the inclu-
sion period and will be supervised by SHB and BSB.

Theoretical frameworks for the intervention
This nurse-led intervention and the teaching program 
to nurses were designed based on theories about (1) 
empowerment as an important component in enabling 
people in handling (nurses are empowered and patients 
are empowered), (2) attachment as a way to understand 
the individual patient ‘s behavior and trust in clinical con-
sultations and professional relationships, and (3) PROM 
in the clinical consultation as a relevant dialogue tool 
(conceptualizes to patients and professionals what may 
be relevant issues and serves as a method to target deliv-
ery of supportive care in line with the patient’s needs).

The theoretical frame of the intervention is summa-
rized in the logic model (Fig. 3). The logic model visual-
izes the assumptions and theory of action that underlie 
the structure of the intervention, and it defines the four 
components of the models: resources, activities, outputs, 
and outcomes, and explains how they connect.

1)	 Theoretical framework of empowerment

	 A central part of the program was to support the 
empowerment of patients in a relational context. 
Lately, more attention has been given to how to 
encourage the patients to handle their own support-
ive care process, i.e., how to optimize the empower-
ing processes supported by the health care providers 
[51]. It is acknowledged that the health care provid-
ers play an important role in encouraging, accepting 
and enabling the patient to be empowered [51], for 
example, by providing adequate information to the 
patients on how to navigate. However, it is impor-
tant to note that there is not a direct link between 
the enabling of empowerment and empowerment 
outcomes. Thus, the empowerment of the patient is 
a process pending on the relationship between the 
patient and the health care provider but also involves 
the patient’s relatives, her network, her general prac-
titioner, local supportive care activities, and her 
motivation for being empowered.

2)	 Theoretical framework of attachment in the clinical 
context

	 Understanding the patient’s premises of trusting cli-
nicians is crucially important for the clinician’s abil-
ity to support the patient during cancer follow-up. 
Attachment theory explains differences in close rela-
tionships under threatening circumstances, as in this 
case, a cancer diagnosis [52]. By applying this theory, 
often held assumptions such as “everybody wants 
information” or “it is always good to talk about emo-
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tions” were discussed and nuanced. In accordance, 
theory about attachment styles and how to under-
stand different attachment orientations during clini-
cal encounters was part of the educational training of 
the project nurses.

3)	 Theoretical framework of PROM as a dialogue sup-
portive tool

Using PROM as a supporting dialogue tool in clini-
cal consultations is based on the assumptions that (1) 
filling in a questionnaire regarding potential problems 
and needs that may occur during or after cancer treat-
ment prompts a process of self-reflection and supports 
the patient to raise these issues with the clinician, (2) 
involving PROM responses into the consultation raises 
the clinician’s awareness and pave the way for setting 
the agenda to discuss and deal with the patient’s worries 
and concerns, and (3) by effectively detecting needs in 
a shared dialogue, a crucial step is taken towards being 
professionally advised and supported [39]. Visual sum-
maries automatically produced by cut-off values to show 
areas of concern may facilitate their communication, 
by easily illustrating actual as well as previous problem 
levels.

However, some concerns concerning the impact of 
PROM on referral and the patient’s well-being is relevant 
to consider [34, 39, 53–58]. For instance, standardized 
checklists and frameworks can narrow discussion and 

disrupt the process of managing and building relation-
ships with patients. Further, clinicians across a range of 
clinical settings found that using a standardized PROM 
during initial assessments could constrain, rather than 
support communication and interfered with the process 
of managing relationships with patients [39]. Our inter-
vention and learning programs sought to address these 
obstacles.

Outcomes
The effect of the intervention is evaluated by question-
naires administered to all patients at baseline (3 months 
postoperatively) and 12, 18, and 36  months postop-
eratively. The questionnaires assess empowerment, fear 
of cancer recurrence, and health-related quality of life 
(Fig. 4).

The primary outcome is change in patient empower-
ment from baseline to 12  months as measured by the 
Skill and technique subscale of the validated Health 
Education Impact Questionnaire (HEI-Q) [59, 60]. The 
HEI-Q was developed to assess the effects of health 
education programs on self-management among indi-
viduals with chronic conditions, including cancer [59], 
and has been validated in Danish [61]. The 40-item 
questionnaire comprises five subscales each conceptu-
alized as key aspects of patient empowerment, includ-
ing social integration and support, health service 
navigation, constructive attitudes and approaches, skill 

Fig. 3  The logic model of the intervention
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and technique acquisition, and emotional distress. The 
skill and technique acquisition construct aims to cap-
ture the knowledge-based skills and techniques that 
persons acquire (or re-learn) to help them cope with 
symptoms and health problems, which was found 
essential in order to evaluate the intervention, and 
therefore chosen as the primary outcome.

The secondary outcomes include fear of cancer recur-
rence (Fear of Cancer Recurrence Inventory, FCRI) 
[62], patient involvement (CollaboRATE) [63], health 
status (EQ5D) [64–66], and Quality Of Life (EORTC 
QLQ C30) [43] including disease-specific late effects 
using the QLQ-CX24 module [44] for cervical cancer 
and the QLQ-EN24 [45] for endometrial cancer. The 
baseline questionnaire furthermore obtained informa-
tion on socio-demographic characteristics: education, 

employment status, income, cohabitant status, comor-
bidity, height/weight (BMI), and smoking status.

Data from the National Patient Register and the Dan-
ish Pathology Register regarding disease-free survival 
(DFS) and disease recurrence (IDR) will be obtained for 
all patients after 3 and 5 years of follow-up.

Further, the number, type, and duration of all contacts 
to the department in the two groups are registered and, 
in combination with the five questions about health sta-
tus of the EQ5D questionnaire [66], used to calculate 
QALYs at a health economic evaluation of cost-effective-
ness 5 years postoperatively.

Sample size
Based on previous studies, we expect the standard devia-
tions (SD) of the five scales in the HeiQ Empowerment 

Fig. 4  SPIRIT schedule of enrolment, interventions, and assessments
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questionnaire to be around 0.43 [59]. A conservative 
estimate of the standard deviation of the mean change 
between two time points is given by multiplying this SD 
with the square root of 2. A difference between 5 and 10 
on a 0 to 100 scale is often judged to be a clinically rel-
evant difference [67]. Therefore, we wish to be able to 
detect a treatment effect of 0.21 points on the Skill and 
technique acquisition-scale of the HeiQ (correspond-
ing to a 7-point difference on at 0–100 scale) from base-
line to 12 months follow-up. With a risk of type I error 
of 0.05 and type II error of 0.20 (power 80%), we need 
268 patients (randomized 1:1 in each treatment arm) to 
complete the trial. As we expect an attrition of 30% at 
12  months follow-up including death, withdrawal, and 
non-participation in the follow-up questionnaires, we 
aim to randomize 384 patients (192 in each arm).

Data collection methods and management
Data storage and handling of the ePROM are managed 
by the Open Patient data Explorative Network (OPEN), 
a non-profit research infrastructure of OUH and Univer-
sity of Southern Denmark. OPEN uses the REDCap tech-
nology and provide secure (anonymized) data storage 
and analysis environments. Further, OPEN provides data 
management assistance and statistical support.

Reminder procedures were incorporated in the auto-
mated electronic transmission of questionnaires, and two 
reminders were sent after 1 and 2  weeks, respectively. 
At the end of follow-up (3 years from baseline), number, 
type (nurse versus physician-led), and dates of follow-up 
of each patient were retrieved from the electronic patient 
files.

Statistical methods
Descriptive statistics will be used to analyze participation 
rates and possible (random) group differences regarding 
baseline socio-demographic and clinical characteristics 
and non-participation at follow-up.

Missing data and scores based on the FCRI and EORTC 
scales will be handled and reported in accordance with 
guidelines [62, 67–69].

Linear mixed effects models, modeling timepoint 
as well as interaction between time points and inter-
vention group as fixed effects and random effects on 
patient level, will be used for the analyses. The mod-
els will not include a fixed effects term for treatment 
group; thus, a common baseline measurement of the 
treatment groups will be induced, which is in accord-
ance with suggested methods in the literature [70]. 
Model assumptions will be tested using visual inspec-
tion of qq-plots of residuals as well as residuals ver-
sus fit plots. If the model assumptions are not met, 

bootstrapping procedures (in case of non-normally dis-
tributed residuals) and/or appropriate modifications of 
the estimated variance–covariance matrix (in case of 
violations of variance-homogeneity assumption) will be 
included in the analyses.

For each outcome and at each time point (3, 6, and 
9  months of follow-up), we will compare mean differ-
ences from baseline to follow-up for the intervention and 
control group and apply relevant regression analysis with 
adjustment of age and disease type. Also, subgroup anal-
ysis for disease and age specific groups will be applied.

A significance level of 0.05 is applied, and all analysis 
will be conducted using the STATA software.

Harms
The participants all have early-stage disease with a very 
low risk of recurrence (8.5% of the endometrial cancer 
patients with no lymph-vascular space invasion [8] and 
1.6% of stage 1A1–1A2 cervical cancer patients [9]). In 
the control group, patients are treated “as usual,” and in 
the intervention group, patients are repeatedly informed 
about alarm symptoms and how to react adequately. Fur-
thermore, they are asked to report signs and symptoms 
with regular intervals by using the ePROMs and the 
PROMs are viewed and interpreted by the project nurses.

If the project nurses are in doubt about how to han-
dle a patient or situation, they can always contact SHB 
or another physician in the onco-gynecologic team to 
arrange a clinical encounter and examination within a 
few days. The specific information and repeated focus on 
alarm symptoms may therefore ensure timely action in 
case of symptoms but may on the other hand introduce 
or increase levels of fear of recurrence. Levels of fear of 
recurrence is measured in both groups and is addressed 
by the nurse when relevant.

Summing up, we assume that the risk of overlooking 
recurrent disease is minimal, and the risk of harm in this 
regard is accordingly small. However, cases of recurrence 
in both groups will be investigated to determine whether 
the type of follow-up had any influence on a possible 
delay of the diagnosis or other potential negative impact 
for the patient.

Auditing
To secure protocol fidelity, a half-day seminar was held 
6  months after start of inclusion. Key points from the 
training seminar were repeated, and difficult patient 
cases, understanding of the PROMs and their use during 
clinical encounters, and logistical issues were discussed. 
As previously described, similar seminars are run annu-
ally during the inclusion period. Further, shorter meet-
ings addressing protocol affiliation issues is scheduled 
every 6 months.
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Discussion
This study will provide new information about follow-up in 
early-stage gynecological cancer setting and thereby contribute 
to improvement of future follow-up programs. Importantly, 
the study will provide knowledge about the impact of a specific 
focus on patient empowerment in follow-up programs and, fur-
ther, how to facilitate empowerment to the patients.

Due to the study design, there are some limitations 
and risk of bias. First, patient inclusion is dependent of 
the information and recruitment ability of the project 
nurse, which may be affected by the personal chemis-
try between patient and nurse. Also, those patients who 
are most afraid of recurrence may not wish to partici-
pate. Thus, there may be a selection bias that may affect 
the generalizability of results. This will be discussed in 
the main paper. Similarly, the effect of the intervention 
on patient level may reflect the personal relationship 
between patient and nurse and by the involvement and 
commitment by each individual nurse to the project. 
However, as the study includes several different nurses, 
we believe the intervention to reflect what may be real-
istically expected from the intervention. Further, study 
outcomes are primarily based on patient questionnaires, 
which are possible subject to bias due to selection and 
recall bias. However, most of the possible bias will be the 
same in both arms and should therefore not affect the 
results. It is however possible that patients in the inter-
vention arm wish to express their gratitude by giving 
more positive feedback.

Finally, the intervention is not designed or dimen-
sioned to statistically detect a difference in cancer recur-
rence between the two groups. Cases of recurrence will be 
assessed for all patients after 3 and 5 years of follow-up and 
potential differences in the two groups reported. However, 
due to the low number of expected recurrences and the aim 
of the trial, this is not the primary outcome of the trial.

Results from this study may implicate revisions and 
improvements in the organization of follow-up in other 
early-stage cancer settings, where recurrence rates are 
low, and self-management and self-referral is the most 
important factor of the follow-up process.

Trial status
Patient inclusion started on 1 March 2019 and is 
expected completed by 31 December 2022.
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